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This supplemental file contains information regarding the data quality evaluation results relevant to the analysis of envi-
ronmental hazard for the Environmental Hazard Assessment for Diisononyl Phthalate (DINP). EPA conducted data quality
evaluation based on author-reported descriptions and results; additional analyses (e.g., statistical analyses performed during
data integration into the risk evaluation) potentially conducted by EPA are not contained in this supplemental file. EPA used
the TSCA systematic review process described in the Draft Systematic Review Protocol Supporting TSCA Risk Evaluations for
Chemical Substances (also referred to as *2021 Draft Systematic Review Protocol’). Any updated steps in the systematic review
process since the publication of the 2021 Draft Systematic Review Protocol are described in the Risk Evaluation for Diisononyl
Phthalate (DINP) - Systematic Review Protocol.

Different data quality evaluation forms were used depending on the organism as described in the PECO statement in Ap-
pendix H.5.7 of the 2021 Draft Systematic Review Protocol. Each health outcome was evaluated independently within a given
reference; therefore, each reference may have more than one overall quality determination (OQD) to more appropriately reflect
the quality of each health outcome and the respective hazard endpoints as described by the study authors. Some data evaluation
forms have general additional comments presented adjacent to the OQD to add further context. No OQD is determined for each
reference as a whole, if it contains data from more than one evidence stream. The study details and respective endpoints for
the target chemical, namely DINP, are organized by study details and respective endpoints are organized by first the relevant
habitat (e.g., aquatic, terrestrial), then taxa categories (e.g., vertebrates, invertebrates, vegetation) followed by taxonomic groups
(e.g., fish, amphibian, mammalian, avian, worms, vascular plants), individual species, and finally exposure duration and health
outcome (e.g., mortality) categories relevant to the endpoint being evaluated.
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Habitat: Aquatic (freshwater)

Taxa: Vertebrates

Cyprinodon variegatus

1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to 8
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Danio rerio

2298079 Chen, X., Xu, S., Tan, T., Lee, S. T., Cheng, S. H., Lee, F,, EW., Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting 10
activity of phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.

4829348 Forner-Piquer, I., Santangeli, S., Maradonna, F., Rabbito, A., Piscitelli, F., Habibi, H. R., Marzo, Di, V., Carnevali, O. (2018). [RE- 12
TRACTED] Disruption of the gonadal endocannabinoid system in zebrafish exposed to diisononyl phthalate. Environmental Pollution
241(Elsevier):1-8.

9419241 Godoi, A., F.G., Forner-Piquer, 1., Randazzo, B., Habibi, H. R., Nostro, Lo, F. L., Moreira, R. G., Carnevali, O. (2021). Effects of 16
di-isononyl phthalate (DiNP) on follicular atresia in zebrafish ovary. Frontiers in Endocrinology 12:677853.

4198672 Santangeli, S., Maradonna, F., Zanardini, M., Notarstefano, V., Gioacchini, G., Forner-Piquer, I., Habibi, H., Carnevali, O. (2017). Effects 22
of diisononyl phthalate on Danio rerio reproduction. Environmental Pollution 231(Pt 1):1051-1062.

Lepomis macrochirus

1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to 26
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

1316201 Bionomics,, EG&G (1983). Exhibit III: Acute toxicity of thirteen phthalate esters to bluegill (Lepomis macrochirus). 28

Oncorhynchus mykiss (Salmo gairdneri)

5530771 Bionomics,, EG&G (1983). Acute toxicity of fourteen phthalate esters to rainbow trout (Salmo gairdneri) under flow-through conditions 30
(final report) report no BW-83-3-1373.

Oreochromis mossambicus

7978601 Revathy, V., Chitra, K. C. (2018). Di-isononyl phthalate (DINP) impairs reproduction in the freshwater fish, Oreochromis mossambicus 32
(Peters 1852). Asian Fisheries Science 31(4):284-296.
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7978601 Revathy, V., Chitra, K. C. (2018). Di-isononyl phthalate (DINP) impairs reproduction in the freshwater fish, Oreochromis mossambicus 36
(Peters 1852). Asian Fisheries Science 31(4):284-296.
Oryzias latipes
5489073 Patyna, P. J. (1999). Reproductive effects of phthalate esters in Japanese medaka (Oryzias latipes). Doctoral Dissertation:137. 41
5489073 Patyna, P. J. (1999). Reproductive effects of phthalate esters in Japanese medaka (Oryzias latipes). Doctoral Dissertation:137. 43
680110 Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of 47
diisononyl phthalate and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety
65(1):36-47.
Oryzias melastigma
2298079 Chen, X., Xu, S., Tan, T., Lee, S. T., Cheng, S. H., Lee, F., EW., Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting 65
activity of phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.
Pimephales promelas
1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to 67
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
1316188 Bionomics,, EG&G (1983). Acute toxicity of fourteen phthalate esters to fathead minnows. 71
1316189 Bionomics,, EG&G (1984). Acute toxicity of thirteen phthalate esters to fathead minnows (Pimephales promelas) under flow-through 74
conditions.
Rana arvalis
7328184 IVL, (2001). Further investigations on the influence of sediment-associated phthalate esters (DEHP and DINP) on hatching and survival of 76
the moorfrog, Rana arvalis.
Salmo mykiss
1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to 80
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Sparus aurata
5532247 Carnevali, O., Giorgini, E., Canuti, D., Mylonas, C. C., Forner-Piquer, I., Maradonna, F. (2019). Diets contaminated with Bisphenol 82
A and Di-isononyl phtalate modify skeletal muscle composition: A new target for environmental pollutant action. Science of the Total
Environment 658(Elsevier):250-259.
Taxa: Invertebrates
Chironomus tentans
679311 Call, D.J., Cox, D. A,, Geiger, D. L., Genisot, K. I., Markee, T. P., Brooke, L. T., Polkinghorne, C. N., Vandeventer, F. A., Gorsuch, J. W., 84

Robillard, K. A., Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to
freshwater benthos. 2. Sediment exposures. Environmental Toxicology and Chemistry 20(8):1805-1815.
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7325945 Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.

Daphnia magna

1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

1316223 Bionomics,, Springborn (1984). Acute toxicity of fourteen phthalate esters to Daphnia magna (final report).

679904 Brown, D., Croudace, C. P., Williams, N. J., Shearing, J. M., Johnson, P. A. (1998). The effect of phthalate ester plasticisers tested as
surfactant stabilised dispersions on the reproduction of the Daphnia magna. Chemosphere 36(6):1367-1379.

1325557 Union Carbide Corporation Environmental Services, (1980). The acute toxicity of Mrd-80-5 to the water flea Daphnia magna Straus.

679904 Brown, D., Croudace, C. P., Williams, N. J., Shearing, J. M., Johnson, P. A. (1998). The effect of phthalate ester plasticisers tested as
surfactant stabilised dispersions on the reproduction of the Daphnia magna. Chemosphere 36(6):1367-1379.

680120 Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia
magna and rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

Hyalella azteca

679311 Call, D.J., Cox, D. A,, Geiger, D. L., Genisot, K. I., Markee, T. P., Brooke, L. T., Polkinghorne, C. N., Vandeventer, F. A., Gorsuch, J. W,
Robillard, K. A., Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to
freshwater benthos. 2. Sediment exposures. Environmental Toxicology and Chemistry 20(8):1805-1815.

7325945 Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.

Paratanytarsus parthenogenetica

1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Paratanytarsus parthenogenica

1316219 Bionomics,, EG&G (1984). Acute toxicity of twelve phthalate esters to Paratanytarsus parthenogenica (final report) report no BW-83-6-
1424.

Taxa: Plants (Non-vascular)

Selenastrium capricornutum

1316196 Bionomics,, Springborn (1984). FYI Submission: Toxicity of fourteen phthalate esters to the freshwater green alga Selenastrum capricor-
nutum.

Selenastrum capricornutum
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1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Habitat: Aquatic (marine)

Taxa: Vertebrates

sheepshead minnow (Cyprinodon variegatus)

1316224 Bionomics,, Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report).

Sparus aurata

4829367 Forner-Piquer, I., Mylonas, C. C., Calduch-Giner, J., Maradonna, F., Gioacchini, G., Allara, M., Piscitelli, F., Marzo, Di, V., Pérez-Sanchez,
J., Carnevali, O. (2018). Endocrine disruptors in the diet of male Sparus aurata: Modulation of the endocannabinoid system at the hepatic
and central level by Di-isononyl phthalate and Bisphenol A. Environment International 119(Elsevier):54-65.

5534689 Forner-Piquer, 1., Mylonas, C. C., Fakriadis, 1., Papadaki, M., Piscitelli, F., Marzo, Di, V., Calduch-Giner, J., Pérez-Sanchez, J., Carnevali,

0. (2019). Effects of diisononyl phthalate (DiNP) on the endocannabinoid and reproductive systems of male gilthead sea bream (Sparus
aurata) during the spawning season. Archives of Toxicology 93(3):727-741.

Taxa: Invertebrates

Mysidopsis bahia
1321996 Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to
representative aquatic organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
1316220 Bionomics,, EG&G (1984). Acute toxicity of twelve phthalate esters to mysid shrimp (Mysidopsis bahia).

Taxa: Plants (Non-vascular)

Karenia brevis

3230225 Liu, N., Wen, F,, Li, F,, Zheng, X., Liang, Z., Zheng, H. (2016). Inhibitory mechanism of phthalate esters on Karenia brevis. Chemosphere
155:498-508.

Habitat: Aquatic (brackish)

Taxa: Vertebrates

sheepshead minnow (Cyprinodon variegatus)

1316224 Bionomics,, Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report).

Taxa: Invertebrates

Mysidopsis bahia
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1316220 Bionomics,, EG&G (1984). Acute toxicity of twelve phthalate esters to mysid shrimp (Mysidopsis bahia). 148
Habitat: Terrestrial
Taxa: Invertebrates
Drosophila melanogaster

11784619 Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila 150
melanogaster depend on AKT/FOXO pathway. Toxicology In Vitro 95:105742.

7978406 Zhang, Q., Hao, L. C., Hong, Y. (2021). Detrimental effects induced by diisononyl phthalate on development and behavior of Drosophila 155
larva and potential mechanisms. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 243:8967-8967.

7978407 Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential 159
risks in fertility, lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology
238:8847-8847.

11784619 Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila 161
melanogaster depend on AKT/FOXO pathway. Toxicology In Vitro 95:105742.

7978407 Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential 163
risks in fertility, lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology
238:8847-8847.

11784619 Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila 169
melanogaster depend on AKT/FOXO pathway. Toxicology In Vitro 95:105742.

7978407 Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential 183
risks in fertility, lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology
238:8847-8847.

11784619 Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila 185
melanogaster depend on AKT/FOXO pathway. Toxicology In Vitro 95:105742.

7978407 Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential 187
risks in fertility, lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology
238:8847-8847.

Eisenia fetida
10748710 Biomedical,, Exxon (2010). [Redacted] Earthworm reproduction test. 189
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HERO ID: 1321996 Table

:1ofl

Study Citation:

Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic

organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Health Outcome: Mortality

Vertebrate; Fish; Cyprinodon variegatus; Juvenile

Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance nomenclature reported without CASRN
Metric 2: Test Substance Source Low Reported as provided by manufacturer from commercially available batches. Manufac-
ture name and batch number not provided. No analytical data reported.
Metric 3: Test Substance Purity High At least 95% purity
Domain 2: Test Design
Metric 4: Negative Controls High Negative control reported
Metric 5: Negative Control Response High Control response acceptable
Metric 6: Randomized Allocation Low Allocation method not reported.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental system well described. However, headspace or measures to prevent
Preparation volatilization not reported.
Metric 8: Consistency of Exposure High Exposure administration consistent across groups.
Administration
Metric 9: Measurement of Test Substance Medium  Sample extracts were analyzed by gas chromatography at start and end of test. In static
Concentration studies, final test concentrations frequently were 50% of the initial concentrations. Loss
of the phthalate esters was thought to be principally due to adsorption to the test vessels.
Metric 10: Exposure Duration and Frequency High Duration and frequency of exposure appropriate for test.
Metric 11: Number of Exposure Groups/ High Exposure levels appropriate. Range finding test was performed.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Test performed at or below water solubility
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source not reported.
Metric 14: Acclimatization and Pretreatment High Appropriate acclimation for test reported.
Conditions
Metric 15: Number of Organisms and Medium  Each test was performed using duplicate test concentrations with 10 organisms per test
Replicates per Group vessel.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions appropriate for test.

Continued on next page ...
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:1ofl

...continued from previous page

Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Cyprinodon variegatus; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High Intended outcomes reported.
Metric 18: Consistency of Outcome High Outcome assessment consistent across groups.
Assessment
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High Environmental conditions were consistant across groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No reported differences between groups.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods performed and described.
Metric 22: Reporting of Data Medium  Only treatment endpoints reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes reported.

Additional Comments:

None

Overall Quality Determination High
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Study Citation: Chen, X., Xu, S., Tan, T, Lee, S. T.,, Cheng, S. H., Lee, F., EW,, Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting activity of
phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB Strain; Embryo
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 2298079
Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The CAS numbers and structures for BBP, DBP, DEHP, DIDP, and DINP are reported.

Metric 2: Test Substance Source High Sources were listed.

Metric 3: Test Substance Purity Low Purity/grade were not reported.

Domain 2: Test Design

Metric 4: Negative Controls High Both a blank control and solvent control were used in the acute bioassays.

Metric 5: Negative Control Response Low Survival of the controls were not reported.

Metric 6: Randomized Allocation Low Random allocation was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low Dilution of test substance into medium not well described (unclear if embryo rearing
Preparation medium was utilized) and test substance not renewed over 72 hr.
Metric 8: Consistency of Exposure Medium Exposures appear to have been administered consistently.
Administration
Metric 9: Measurement of Test Substance Low Concentrations are reported as nominal.
Concentration

Metric 10: Exposure Duration and Frequency Medium Acute exposures were 72-hr for embryos, which is slightly shorter than the standard 96-
hour acute bioassay.

Metric 11: Number of Exposure Groups/ High Authors reported conducting exposures at 9 concentrations: 500, 100, 50, 10, 1.5, 0.6,

Spacing of Exposure Levels 0.3,0.06, 0.01 mg/L.

Metric 12: Testing at or Below Solubility Limit Low Several concentrations were above estimated solubility limits, including 3-4 treatment
concentrations (BBP, DBP) or 7 concentrations (DEHP, DIDP, and DINP). Methanol
was utilized to improve solubility.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Source and strain was reported and husbandry methods were adequately described.
Metric 14: Acclimatization and Pretreatment Low Acclimation not reported.
Conditions
Metric 15: Number of Organisms and Medium Each concentration was represented by 20 embryos (1 embryo per well).

Replicates per Group

Domain 5: Outcome Assessment

Continued on next page...
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HERO ID: 2298079 Table

:1ofl

...continued from previous page

Study Citation: Chen, X., Xu, S., Tan, T., Lee, S. T., Cheng, S. H., Lee, F, EW., Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting activity of
phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB Strain; Embryo
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 2298079
Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Low The 24 well plates were described but lacking details on water conditions (or use of
embryo rearing medium) and temperature.
Metric 17: Outcome Assessment Methodology Low Not reported how mortality was determined in embryos.
Metric 18: Consistency of Outcome High The outcome assessment appeared to be consistently conducted across treatment and
Assessment control groups at 72 hr post treatment.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium Nothing was reported to indicate that animal health or attrition interfered with the bioas-
say.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low No details on how LC50 estimation methods.
Metric 22: Reporting of Data Low The authors report LC50 values for BBP and DBP (and LC50 not attained for DEHP,
DINP, and DIDP). Mortality not reported for each treatment group or for controls.
Metric 23: Explanation of Unexpected Outcomes Low No measures of varibility are reported.
Additional Comments:  None

Overall Quality Determination

Medium
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HERO ID: 4829348 Table

:1of2

Study Citation: Forner-Piquer, 1., Santangeli, S., Maradonna, F., Rabbito, A., Piscitelli, F., Habibi, H. R., Marzo, Di, V., Carnevali, O. (2018). [RETRACTED] Disruption
of the gonadal endocannabinoid system in zebrafish exposed to diisononyl phthalate. Environmental Pollution 241(Elsevier):1-8.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Danio rerio; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 4829348
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The DINP was from Sigma Aldrich, but it was not reported to be analytically verified.
Metric 3: Test Substance Purity Low The purity/grade of the DINP was not reported.
Domain 2: Test Design
Metric 4: Negative Controls High Study author reported the use of a concurrent negative control.
Metric 5: Negative Control Response High The negative control responses were reported in Figures 1 and 2, as well as in the sup-
plemental Figures 1 and 2. They were adequate for the outcomes of interest.
Metric 6: Randomized Allocation Low It was not reported how the organisms were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High Nominal concentrations were dissolved in ImL of EtOH, which was placed into the test
Preparation chamber. Test systems were static, and the solution was renewed every 3 days.
Metric 8: Consistency of Exposure High All exposures were for 21D in 100L tanks with 25 males and 25 females at 28C with a
Administration 14L:10D photoperiod.
Metric 9: Measurement of Test Substance High It was reported that DINP concentrations were confirmed by GC-MS.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be for 21d, which was adequate to observe a
response.
Metric 11: Number of Exposure Groups/ Medium There were only 3 exposure groups, which is less than is typical, but was adequate to
Spacing of Exposure Levels observe a response.
Metric 12: Testing at or Below Solubility Limit High Study authors reported the use of a vehicle solvent at an appropriate level (1 mL EtOH
in a 100L tank).
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the zebrafish was not reported. They were reported to be 1 year of age at
the start of the study.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the zebrafish were acclimated prior to the start of the test.
Conditions
Metric 15: Number of Organisms and Medium There were 25 males and 25 females per test chamber, and each test concentration was

Replicates per Group

performed in duplicate.

Domain 5: Outcome Assessment

Continued on next page...
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...continued from previous page

Study Citation: Forner-Piquer, 1., Santangeli, S., Maradonna, F., Rabbito, A., Piscitelli, F., Habibi, H. R., Marzo, Di, V., Carnevali, O. (2018). [RETRACTED] Disruption
of the gonadal endocannabinoid system in zebrafish exposed to diisononyl phthalate. Environmental Pollution 241(Elsevier):1-8.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Danio rerio; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 4829348
Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High The zebrafish were held in 100L tanks with 25 males and 25 females in each aquaria.
Fish were held at 28C with a 14L:10D photoperiod. They were fed twice a day with
commercial food and brine shrimp.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—fertility, gonadal somatic index, and histopathological effects on the gonads.
Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups. Fertility was assessed from day 14-21 of the study
daily. Gonads were measured after the study, and tissues were fixed and the analyzed.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were described in the Statistical Analysis” section of the paper.
Metric 22: Reporting of Data High Data and control responses were reported in Figures 1 and 2, as well as in the supple-
mental Figures 1 and 2. Results were appropriate for the outcomes of interest.
Metric 23: Explanation of Unexpected Outcomes Medium Fertility was significantly impacted at only the lowest exposure level, 0.42 ug/L DINP.

The two higher exposure levels, 4.2 and 42 ug/L, did not have significantly different
fertility than the control. This kind of hormetic response is not uncommon in endocrine
systems but it is not adequately discussed in the paper. Variablity was reported in the
figures.

Additional Comments:

This portion of the evaluation was on the effect of DINP on the histology of the gonads, the fertility, and the gonadal somatic index in zebrafish. Repro-
duction/teratogenic was selected as the outcome of interest.

Overall Quality Determination

Medium

Page 13 of 194



Diisononyl Phthalate

Environmental Hazard Evaluation

Study Citation: Forner-Piquer, 1., Santangeli, S., Maradonna, F., Rabbito, A., Piscitelli, F., Habibi, H. R., Marzo, Di, V., Carnevali, O. (2018). [RETRACTED] Disruption
of the gonadal endocannabinoid system in zebrafish exposed to diisononyl phthalate. Environmental Pollution 241(Elsevier):1-8.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Danio rerio; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 4829348
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The DINP was from Sigma Aldrich, but it was not reported to be analytically verified.
Metric 3: Test Substance Purity Low The purity/grade of the DINP was not reported.
Domain 2: Test Design
Metric 4: Negative Controls High Study author reported the use of a concurrent negative control.
Metric 5: Negative Control Response High The negative control responses were reported in Figures 3 and 4 and Tables 1-3. They
were adequate for the outcomes of interest.
Metric 6: Randomized Allocation Low It was not reported how the organisms were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High Nominal concentrations were dissolved in ImL of EtOH, which was placed into the test
Preparation chamber. Test systems were static, and the solution was renewed every 3 days.
Metric 8: Consistency of Exposure High All exposures were for 21D in 100L tanks with 25 males and 25 females at 28C with a
Administration 14L.:10D photoperiod.
Metric 9: Measurement of Test Substance High It was reported that DINP concentrations were confirmed by GC-MS.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be for 21d, which was adequate to observe a
response.
Metric 11: Number of Exposure Groups/ Medium There were only 3 exposure groups, which is less than is typical, but was adequate to
Spacing of Exposure Levels observe a response.
Metric 12: Testing at or Below Solubility Limit High Study authors reported the use of a vehicle solvent at an appropriate level.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the zebrafish was not reported. They were reported to be 1 year of age at
the start of the study.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the zebrafish were acclimated prior to the start of the test.
Conditions
Metric 15: Number of Organisms and Medium There were 25 males and 25 females per test chamber, and each test concentration was
Rephcates per Group performed in duplicate.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High The zebrafish were held in 100L tanks with 25 males and 25 females in each aquaria.

Fish were held at 28C with a 14L:10D photoperiod. They were fed twice a day with
commercial food and brine shrimp.

Continued on next page ...

Page 14 of 194

HERO ID: 4829348 Table: 2 of 2



Diisononyl Phthalate Environmental Hazard Evaluation HERO ID: 4829348 Table: 2 of 2

...continued from previous page

Study Citation: Forner-Piquer, 1., Santangeli, S., Maradonna, F., Rabbito, A., Piscitelli, F., Habibi, H. R., Marzo, Di, V., Carnevali, O. (2018). [RETRACTED] Disruption
of the gonadal endocannabinoid system in zebrafish exposed to diisononyl phthalate. Environmental Pollution 241(Elsevier):1-8.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; Adult

Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Reproductive/Teratogenic

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 4829348

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—mechanistic outcomes.
Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were described in the ”Statistical Analysis” section of the paper.

Metric 22: Reporting of Data High Data and control responses were reported in Tables 1-3 and in Figures 3 and 4. They
were adequate for the outcomes of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability was reported in the

figures and tables.

Additional Comments:  This portion of the evaluation was on the effect of DINP on the mechanistic outcomes of biomarkers, cell signaling and function, and reproduction.

Overall Quality Determination Medium
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Study Citation: Godoi, A., F.G., Forner-Piquer, 1., Randazzo, B., Habibi, H. R., Nostro, Lo, F. L., Moreira, R. G., Carnevali, O. (2021). Effects of di-isononyl phthalate
(DiNP) on follicular atresia in zebrafish ovary. Frontiers in Endocrinology 12:677853.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB wild-type strain; Adult
Health Outcome: Mechanistic-Cell signaling/function-Oxidative stress (including redox biology)-Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 9419241
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The DINP was identified by name only.
Metric 2: Test Substance Source Low The DINP was obtained from Sigma-Aldrich, but it was not reported to be analytically
verified.
Metric 3: Test Substance Purity High The DINP was reported to be 99% pure.
Domain 2: Test Design
Metric 4: Negative Controls Low A control group free of DINP was used. Study authors mention that DINP was diluted
in ImL of absolute EtOH (due to its poor water solubility) and then added to each test
aquarium. It is assumed that EtOH was also added to the control aquariums, but that was
not explicitly stated.
Metric 5: Negative Control Response High Table 2 and Figure 1 show the transcriptional effects in the control group. These re-
sponses seemed adequate.
Metric 6: Randomized Allocation Low Authors did not report if the zebrafish were randomly allocated to study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium Zebrafish were maintained in glass aquaria with oxygenated water under controlled
Preparation conditions. Besides this, no other details were provided on the experimental system.
Because of its poor water solubility, DINP was diluted in ImL of absolute EtOH before
addition to each test aquarium. It was reported that the DINP concentrations in water
were confirmed using GC-MS, but no data was provided to corroborate that.
Metric 8: Consistency of Exposure Medium Since some details were lacking on exactly how the test concentrations were prepared
Administration and the experimental system was vaguely described, there is some uncertainty on consis-
tency of exposure administration.
Metric 9: Measurement of Test Substance Low Authors mention confirming DINP concentrations in water using GC-MS, but no values
Concentration were reported to go along with that statement. The concentrations reported were nomi-
nal.
Metric 10: Exposure Duration and Frequency High Zebrafish were exposed for 21 days and that seemed adequate to assess the outcomes of
interest.
Metric 11: Number of Exposure Groups/ Low There were three test concentrations plus a control used in this study, however only the

Spacing of Exposure Levels

lowest concentration (0.42 ug/L) was below the limit of water solubility, therefore it was
the only one considered for this evaluation. Results of only one test substance does not
provide a very robust assessment of desired outcomes.

Continued on next page ...
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Study Citation: Godoi, A., F.G., Forner-Piquer, 1., Randazzo, B., Habibi, H. R., Nostro, Lo, F. L., Moreira, R. G., Carnevali, O. (2021). Effects of di-isononyl phthalate

(DiNP) on follicular atresia in zebrafish ovary. Frontiers in Endocrinology 12:677853.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB wild-type strain; Adult
Health Outcome: Mechanistic-Cell signaling/function-Oxidative stress (including redox biology)-Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 9419241
Domain Metric Rating Comments

Metric 12: Testing at or Below Solubility Limit Medium Only the lowest test concentration (0.42 ug/L) was below the limit of water solubility,
therefore it was the only one considered for this evaluation. Results of only one test
substance does not provide a very robust assessment of desired outcomes. The other
two test concentrations were well above the limit of water solubility and even though
EtOH was used to get DINP into solution in the test aquaria, it still does not warrant
their evaluation.

Domain 4: Test Organism

Metric 13: Test Organism Characteristics Low One-year old adult female zebrafish (AB wild-type strain) were used. Their size was
reported as 0.6 +- 0.15 grams. The source of the zebrafish used for this study was not
reported.

Metric 14: Acclimatization and Pretreatment Low It was not reported if the zebrafish were acclimated or if the test conditions were similar

Conditions to the culturing conditions.
Metric 15: Number of Organisms and Low There were 25 zebrafish per treatment group and two replicates per treatment group.
Replicates per Group
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Low Details were limited on environmental conditions of the test system. The test water was
oxygenated and the temperature was maintained around 28 degrees Celsius. Fish were
exposed to a 14-hour light and 10-hour dark period. They were fed twice a day with a
1:1 mixture of adult zebrafish complete diet and live brine shrimp nauplii. It was not
reported whether fish were maintained in similar conditions prior to test start.

Metric 17: Outcome Assessment Methodology High At exposure termination, ovary samples for molecular analysis were immediately frozen
at -80 degrees Celsius. Adequate details describing the method for quantification of
gene transcripts are reported on page 3 of the paper.

Metric 18: Consistency of Outcome High Quantification of gene expression was done on ovarian tissue that had been appropri-

Assessment ately frozen. The information presented did not show any issues with consistency of this
assessment. For the real-time PCR assay all samples were analyzed in duplicates.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low It was not reported if the zebrafish were acclimated, or if the test conditions were similar
Design and Procedures to the culturing conditions. Not enough information was provided to allow a comparison
of conditions or non-treatment factors across exposure groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Continued on next page...
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Study Citation: Godoi, A., F.G., Forner-Piquer, 1., Randazzo, B., Habibi, H. R., Nostro, Lo, F. L., Moreira, R. G., Carnevali, O. (2021). Effects of di-isononyl phthalate
(DiNP) on follicular atresia in zebrafish ovary. Frontiers in Endocrinology 12:677853.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB wild-type strain; Adult
Health Outcome: Mechanistic-Cell signaling/function-Oxidative stress (including redox biology)-Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 9419241
Domain Metric Rating Comments
Metric 21: Statistical Methods High The statistical methods used were described adequately on page 4 of the paper.
Metric 22: Reporting of Data High The gene expression assay results were described in the text on pages 4 and 5 of the pa-
per. Results are shown in Table 2 for the control and 0.42 ug/L treatment group. Figure
1 is a gene expression heatmap showing the control and 0.42 ug/L treatment results.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability was reported in Table

2.

Additional Comments:

For this evaluation only the lowest treatment concentration (0.42 ug/L) and the control results and data were used. The other two treatment concentrations
were above the limit of water solubility and therefore were not relevant for this evaluation criteria. This evaluation covers the gene expression for apoptosis,
autophagy, and oxidative stress in the zebrafish ovaries. Reproductive/teratogenic was added as a descriptor for this mechanistic outcome because genes
were assessed specifically in ovarian tissue.

Overall Quality Determination Medium
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Study Citation: Godoi, A., F.G., Forner-Piquer, 1., Randazzo, B., Habibi, H. R., Nostro, Lo, F. L., Moreira, R. G., Carnevali, O. (2021). Effects of di-isononyl phthalate
(DiNP) on follicular atresia in zebrafish ovary. Frontiers in Endocrinology 12:677853.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB wild-type strain; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 9419241
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The DINP was identified by name only.
Metric 2: Test Substance Source Low The DINP was obtained from Sigma-Aldrich, but it was not reported to be analytically
verified.
Metric 3: Test Substance Purity High The DINP was reported to be 99% pure.
Domain 2: Test Design
Metric 4: Negative Controls Low A control group free of DINP was used. Study authors mention that DINP was diluted
in ImL of absolute EtOH (due to its poor water solubility) and then added to each test
aquarium. It is assumed that EtOH was also added to the control aquariums, but that was
not explicitly stated.
Metric 5: Negative Control Response High Figures 2 and 3 show the control responses in the TUNEL assay and the CAS3 assay.
These outcomes seemed adequate.
Metric 6: Randomized Allocation Low Authors did not report if the zebrafish were randomly allocated to study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium Zebrafish were maintained in glass aquaria with oxygenated water under controlled
Preparation conditions. Besides this, no other details were provided on the experimental system.
Because of its poor water solubility, DINP was diluted in ImL of absolute EtOH before
addition to each test aquarium. It was reported that the DINP concentrations in water
were confirmed using GC-MS, but no data was provided to corroborate that.
Metric 8: Consistency of Exposure Medium Since some details were lacking on exactly how the test concentrations were prepared
Administration and the experimental system was vaguely described, there is some uncertainty on consis-
tency of exposure administration.
Metric 9: Measurement of Test Substance Low Authors mention confirming DINP concentrations in water using GC-MS, but no values
Concentration were reported to go along with that statement. The concentrations reported were nomi-
nal.
Metric 10: Exposure Duration and Frequency High Zebrafish were exposed for 21 days and that seemed adequate to assess the outcomes of
interest.
Metric 11: Number of Exposure Groups/ Low There were three test concentrations plus a control used in this study, however only the

Spacing of Exposure Levels

lowest concentration (0.42 ug/L) was below the limit of water solubility, therefore it was
the only one considered for this evaluation. Results of only one test substance does not
provide a very robust assessment of desired outcomes.

Continued on next page...

Page 19 of 194



Diisononyl Phthalate

Environmental Hazard Evaluation HERO ID: 9419241 Table

:20f2
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Study Citation: Godoi, A., F.G., Forner-Piquer, 1., Randazzo, B., Habibi, H. R., Nostro, Lo, F. L., Moreira, R. G., Carnevali, O. (2021). Effects of di-isononyl phthalate
(DiNP) on follicular atresia in zebrafish ovary. Frontiers in Endocrinology 12:677853.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB wild-type strain; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 9419241
Domain Metric Rating Comments
Metric 12: Testing at or Below Solubility Limit Medium Only the lowest test concentration (0.42 ug/L) was below the limit of water solubility,
therefore it was the only one considered for this evaluation. Results of only one test
substance does not provide a very robust assessment of desired outcomes. The other
two test concentrations were well above the limit of water solubility and even though
EtOH was used to get DINP into solution in the test aquaria, it still does not warrant
their evaluation.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low One-year old adult female zebrafish (AB wild-type strain) were used. Their size was
reported as 0.6 +- 0.15 grams. The source of the zebrafish used for this study was not
reported.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the zebrafish were acclimated, or if the test conditions were similar
Conditions to the culturing conditions.
Metric 15: Number of Organisms and Low There were 25 zebrafish per treatment group and two replicates per treatment group.

Replicates per Group

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Low

Metric 17: Outcome Assessment Methodology High

Metric 18: Consistency of Outcome High
Assessment

Details were limited on environmental conditions of the test system. The test water was
oxygenated and the temperature was maintained around 28 degrees Celsius. Fish were
exposed to a 14-hour light and 10-hour dark period. They were fed twice a day with a
1:1 mixture of adult zebrafish complete diet and live brine shrimp nauplii. It was not
reported whether fish were maintained in similar conditions prior to test start.

At exposure termination, ovary samples were prepared for the TUNEL and CAS3 tech-
niques. Adequate details describing both these methods are reported on page 3 of the
paper.

Both these techniques were done on ovarian tissue that had been appropriately preserved
and frozen. The information presented did not show any issues with consistency of
either of these assessments.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low
Design and Procedures

Metric 20: Outcomes Unrelated to Exposure Medium

It was not reported if the zebrafish were acclimated, or if the test conditions were similar
to the culturing conditions. Not enough information was provided to allow a comparison
of conditions or non-treatment factors across exposure groups.

There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Continued on next page...
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Study Citation: Godoi, A., F.G., Forner-Piquer, 1., Randazzo, B., Habibi, H. R., Nostro, Lo, F. L., Moreira, R. G., Carnevali, O. (2021). Effects of di-isononyl phthalate
(DiNP) on follicular atresia in zebrafish ovary. Frontiers in Endocrinology 12:677853.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Danio rerio; AB wild-type strain; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 9419241
Domain Metric Rating Comments
Metric 21: Statistical Methods High The statistical methods used were described adequately on page 4 of the paper.
Metric 22: Reporting of Data High The TUNEL and CAS3 assay results were described in the text on page 6 of the pa-
per. TUNEL assay results are shown in Figure 2 for both treatment (B) and control (A)
groups. CAS3 assay results are shown in Figure 3A (control), Figure 3B (treatment) and
Table 3 for both treatment (0.42 ug/L) and control groups.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability was reported in Table

3.

Additional Comments:

For this evaluation only the lowest treatment concentration (0.42 ug/L) and the control results and data were used. The other two treatment concentrations
were above the limit of water solubility and therefore were not relevant for this evaluation criteria. This evaluation is for the reproductive/teratogenic
outcome. Ovarian structure/morphology was assessed using TUNEL and CAS3 assays specifically looking at vitellogenic and atretic follicles.

Overall Quality Determination Medium
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Santangeli, S., Maradonna, F., Zanardini, M., Notarstefano, V., Gioacchini, G., Forner-Piquer, 1., Habibi, H., Carnevali, O. (2017). Effects of diisononyl

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Study Citation:
phthalate on Danio rerio reproduction. Environmental Pollution 231(Pt 1):1051-1062.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route,
Media, Path:

Taxa, Species, Age:

Health Outcome: Reproductive/Teratogenic

Vertebrate; Fish; Danio rerio; wild type females; Adult

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 4198672
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The DINP was from Sigma Aldrich, but it was not reported if it was analytically veri-
fied.
Metric 3: Test Substance Purity Low The purity and grade were not reported.
Domain 2: Test Design
Metric 4: Negative Controls High The study authors reported the use of a negative control.
Metric 5: Negative Control Response High The negative control responses was reported in Figure 1 and 5 and were adequate.
Metric 6: Randomized Allocation Low It was not reported how the fish were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low Only limited details were provided on the preparation of the test substance and on the
Preparation test system. The type of experimental vessel (glass vs. plastic) was not reported.
Metric 8: Consistency of Exposure Low Little information was provided on the test system. Aquaria size for the test duration
Administration was not reported. All exposures were for 21d.
Metric 9: Measurement of Test Substance High The test concentrations were reported to be measured using GC-MS.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration was for 21d. This appeared adequate for a response.
Metric 11: Number of Exposure Groups/ High There were 5 exposure levels, and the spacing was adequate to see a nonmonotonic
Spacing of Exposure Levels response.
Metric 12: Testing at or Below Solubility Limit Low It was not reported if a vehicle solvent was used. The highest concentration would have
been above the water solubility limit.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The zebrafish were reported to be from the facility performing the exposure. Adult fe-
males were used for the test.
Metric 14: Acclimatization and Pretreatment High Organisms were kept in the same lab, so acclimation was not necessary.
Conditions
Metric 15: Number of Organisms and Medium  There were 10 organisms per test chamber with each chamber divided into 2 sections

Replicates per Group

with 5 fish. Each exposure concentrations was performed in duplicate.

Domain 5: Outcome Assessment

Continued on next page ...
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Study Citation: Santangeli, S., Maradonna, F., Zanardini, M., Notarstefano, V., Gioacchini, G., Forner-Piquer, 1., Habibi, H., Carnevali, O. (2017). Effects of diisononyl
phthalate on Danio rerio reproduction. Environmental Pollution 231(Pt 1):1051-1062.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Fish; Danio rerio; wild type females; Adult
Reproductive/Teratogenic

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 4198672
Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions Medium  The fish were kept in 100L tanks while in holding, but the test aquaria size was not

reported. They were kept on a 14L.:10D photoperiod and were fed 4 times a day, twice
with commercial food and twice with Artemia salina.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—fertility and gonad-somatic index, as well as histopathological assessment of the
ovaries.

Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed

Assessment consistently across study groups. Every 3 days from day 8 to day 21 of the exposure, fe-
males were crossed with untreated males and eggs were collected to determine fertility.
At the end of the study, the gonads were weighed, and the ovaries were fixed for histol-

ogy.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High The statistical methods were described in the “statistical analysis™ section of the paper.

Metric 22: Reporting of Data High Data for the control response and the exposure response were reported in Figures 1 and
5 and were adequate for the outcomes of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability was reported in the
figures.

Additional Comments:

This portion of the evaluation is on the effect of DINP on fertility, gonadal somatic index, and histopathological changes in the ovaries of adult female
zebrafish. Reproduction was selected as the outcome of interest.

Overall Quality Determination High
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Study Citation:

Santangeli, S., Maradonna, F., Zanardini, M., Notarstefano, V., Gioacchini, G., Forner-Piquer, 1., Habibi, H., Carnevali, O. (2017). Effects of diisononyl

phthalate on Danio rerio reproduction. Environmental Pollution 231(Pt 1):1051-1062.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Fish; Danio rerio; wild type females; Adult
Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Reproductive/Teratogenic

Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 4198672
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The test substance was identified by name only.
Metric 2: Test Substance Source Low The DINP was from Sigma Aldrich, but it was not reported if it was analytically veri-
fied.
Metric 3: Test Substance Purity Low The purity and grade were not reported.
Domain 2: Test Design
Metric 4: Negative Controls High The study authors reported the use of a negative control.
Metric 5: Negative Control Response High The negative control responses was reported in Figures2-4, 6, and 7 and were adequate.
Metric 6: Randomized Allocation Low It was not reported how the fish were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low Only limited details were provided on the preparation of the test substance and on the
Preparation test system. The type of experimental vessel (glass vs. plastic) was not reported.
Metric 8: Consistency of Exposure Low Little information was provided on the test system. Aquaria size for the test duration
Administration was not reported. All exposures were for 21d.
Metric 9: Measurement of Test Substance High The test concentrations were reported to be measured using GC-MS.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration was for 21d. This appeared adequate for a response.
Metric 11: Number of Exposure Groups/ High There were 5 exposure levels, and the spacing was adequate to see a nonmonotonic
Spacing of Exposure Levels response.
Metric 12: Testing at or Below Solubility Limit Low It was not reported if a vehicle solvent was used. The highest concentration would have
been above the water solubility limit.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The zebrafish were reported to be from the facility performing the exposure. Adult fe-
males were used for the test.
Metric 14: Acclimatization and Pretreatment High Organisms were kept in the same lab, so acclimation was not necessary.
Conditions
Metric 15: Number of Organisms and Medium  There were 10 organisms per test chamber with each chamber divided into 2 sections
Replicates per Group with 5 fish. Each exposure concentrations was performed in duplicate.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium  The fish were kept in 100L tanks while in holding, but the test aquaria size was not

reported. They were kept on a 14L:10D photoperiod and were fed 4 times a day, twice
with commercial food and twice with Artemia salina.

Continued on next page ...
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...continued from previous page

Study Citation: Santangeli, S., Maradonna, F., Zanardini, M., Notarstefano, V., Gioacchini, G., Forner-Piquer, 1., Habibi, H., Carnevali, O. (2017). Effects of diisononyl
phthalate on Danio rerio reproduction. Environmental Pollution 231(Pt 1):1051-1062.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Danio rerio; wild type females; Adult

Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Reproductive/Teratogenic

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 4198672

Domain Metric Rating Comments

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of

interest—changes in transcript profiles for reproduction and embryo development and
quantitative analysis of lipids, proteins, phosphate groups and COO and =CH groups.
Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High The statistical methods were described in the “statistical analysis™ section of the paper.

Metric 22: Reporting of Data High Data for the control response and the exposure response were reported in Figures 2-4, 6,
and 7 and were adequate for the outcomes of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability was reported in the
figures.

Additional Comments:  This portion of the evaluation is on the effect of DINP on various mechanistic outcomes. The mechanistic tags for reproduction, biomarkers, and cell
signaling and function were selected.

Overall Quality Determination High
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Study Citation:

Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic

organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Health Outcome: Mortality

Vertebrate; Fish; Lepomis macrochirus; Juvenile

Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance nomenclature reported without CASRN
Metric 2: Test Substance Source Low Reported as provided by manufacturer from commercially available batches. Manufac-
ture name and batch number not provided. No analytical data reported.
Metric 3: Test Substance Purity High At least 95% purity
Domain 2: Test Design
Metric 4: Negative Controls High Negative control reported
Metric 5: Negative Control Response High Control response acceptable
Metric 6: Randomized Allocation Low Allocation method not reported.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental system well described. However, headspace or measures to prevent
Preparation volatilization not reported.
Metric 8: Consistency of Exposure High Exposure administration consistent across groups.
Administration
Metric 9: Measurement of Test Substance Medium  Sample extracts were analyzed by gas chromatography at start and end of test. In static
Concentration studies, final test concentrations frequently were 50% of the initial concentrations. Loss
of the phthalate esters was thought to be principally due to adsorption to the test vessels.
Metric 10: Exposure Duration and Frequency High Duration and frequency of exposure appropriate for test.
Metric 11: Number of Exposure Groups/ High Exposure levels appropriate. Range finding test was performed.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Test performed at or below water solubility
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source not reported.
Metric 14: Acclimatization and Pretreatment High Appropriate acclimation for test reported.
Conditions
Metric 15: Number of Organisms and Medium  Each test was performed using duplicate test concentrations with 10 organisms per test
Replicates per Group vessel.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions appropriate for test.

Continued on next page ...
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...continued from previous page

Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High Intended outcomes reported.
Metric 18: Consistency of Outcome High Outcome assessment consistent across groups.
Assessment
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High Environmental conditions were consistant across groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No reported differences between groups.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods performed and described.
Metric 22: Reporting of Data Medium  Only treatment endpoints reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes reported.

Additional Comments:

None

Overall Quality Determination High
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Study Citation: Bionomics,, EG&G (1983). Exhibit III: Acute toxicity of thirteen phthalate esters to bluegill (Lepomis macrochirus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316201
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance- Diisononyl Phthalate (DINP) was identified by chemical name and
CASRN (28553-12-0).
Metric 2: Test Substance Source Low The source was not reported and the test substance identity was not analytically verified
by the performing labortory.
Metric 3: Test Substance Purity Low Purity and/or grade of test substance were not reported.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group.
Metric 5: Negative Control Response High The biological response of the negative control group was adequate.
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low The study provided only limited details on the measures taken to appropriately prepare
Preparation test concentrations and/or minimize loss of test substance before and during the expo-
sure. Measured concentrations deviated from reported nominal concentrations.
Metric 8: Consistency of Exposure High Details of exposure administration were reported and exposures were administered
Administration consistently across study groups.
Metric 9: Measurement of Test Substance Medium  Exposure concentrations were measured at the initiation and termination of the experi-
Concentration ment. Measured concentrations deviated from nominal concentrations.
Metric 10: Exposure Duration and Frequency High The duration of exposure was reported and appropriate for the study type- 96 hour acute
toxicity test.
Metric 11: Number of Exposure Groups/ High The number of exposure groups and spacing of exposure level were justified for a dose
Spacing of Exposure Levels response by study authors and adequate to address the purpose of the study. For Di-
isononyl Phthalate (DINP) , a preliminary test was conducted, which indicated that it
was not toxic below the water solubility limit. A corroborative test was then conducted
exposing the bluegill to a single replicated concentration of DINP representing its limit
of water solubility.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at the water solubility limit.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment High The test organisms were acclimatized to test conditions and all pretreatment conditions

Conditions

were the same for control and exposed organisms.

Continued on next page...
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Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Study Citation: Bionomics,, EG&G (1983). Exhibit III: Acute toxicity of thirteen phthalate esters to bluegill (Lepomis macrochirus).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)

Exposure Route,

Media, Path:

Taxa, Species, Age:

Vertebrate; Fish; Lepomis macrochirus; Not Applicable (e.g., fungi or algae studies) or Not Reported

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316201
Domain Metric Rating Comments
Metric 15: Number of Organisms and Medium 10 blue gill in each test jar and tested in duplicates.
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions were conducive to maintenance of health
and biomass loading was appropriate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome(s) of
interest.
Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study on outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A There was no mortality at the concentration tested. Therefore, statistical analysis was
not conducted.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Negative findings were reported quantitatively (Table 4).
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments:

Non-definitive LC 50 values reported based on a corroborative test (following negative findings from a preliminary test at concentration below the limit

of water solubility) conducted by exposing bluegills to a single replicated concentration of Diisononyl Phthalate (DINP) representing its limit of water

solubility.

Overall Quality Determination

High
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Study Citation:

report no BW-83-3-1373.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Health Outcome: Mortality

Vertebrate; Fish; Oncorhynchus mykiss (Salmo gairdneri); Adult

Bionomics,, EG&G (1983). Acute toxicity of fourteen phthalate esters to rainbow trout (Salmo gairdneri) under flow-through conditions (final report)

Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 5530771
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Identified by CASRN.
Metric 2: Test Substance Source High Obtained from General Electric Company, Hudson Falls, NY on 11 and 18 December
1981.
Metric 3: Test Substance Purity High ”100% active ingredient”. Though absolute purity is doubtful, this can be interpreted as
an indication of very high purity.
Domain 2: Test Design
Metric 4: Negative Controls High Negative controls included.
Metric 5: Negative Control Response High No unacceptable mortality in controls.
Metric 6: Randomized Allocation Medium  Trout were randomly distributed among aquaria.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High A flow-through system with daily replenishment of solution was used. A detailed diluter
Preparation design for mixing phthalates was described in Appendix I.
Metric 8: Consistency of Exposure High Exposures administered across substance groups.
Administration
Metric 9: Measurement of Test Substance High Test concentrations measured during experiment. Endpoints based on measured concen-
Concentration trations.
Metric 10: Exposure Duration and Frequency High 96-h acute exposure.
Metric 11: Number of Exposure Groups/ High Range of concentrations & number of groups acceptable to determine LC50 values.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit Medium  The calculated LC50 (>0.16mg/L) was over solubility limits for DINP as reported in the
Final Scope (0.2 mg/L).A dilution regimen for mixing the phthalates into solution was
given in Appendix I. A combination of ultrasonication and mechanical mixing was used.
Some of the high concentrations tested exhibited a visible film of undissolved phthalate.
Although some measured concentrations were consistently lower than nominal, the
measured concentrations were used to calculate LC50s.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Fish obtained from commercial suppliers in Maryland & Montana. Lot numbers given.
Metric 14: Acclimatization and Pretreatment High Acclimatization was for a minimum of 14 days in holding tanks.

Conditions

Continued on next page ...
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Study Citation: Bionomics,, EG&G (1983). Acute toxicity of fourteen phthalate esters to rainbow trout (Salmo gairdneri) under flow-through conditions (final report)
report no BW-83-3-1373.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oncorhynchus mykiss (Salmo gairdneri); Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 5530771
Domain Metric Rating Comments
Metric 15: Number of Organisms and Medium 10 fish per group, 2 replicates per concentration.
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions adequate for husbandry of rainbow trout.
Metric 17: Outcome Assessment Methodology High Outcome was assessed appropriately (mortality).
Metric 18: Consistency of Outcome High Outcome assessed consistently among study groups.
Assessment
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High No reported differences in conditions among study groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure High No reported outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods Low LC50 calculated by customized computer program using moving average angle analysis,
probit analysis, or binomial probability. Details of the program are not reported.
Metric 22: Reporting of Data High Data reported for all groups.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes.

Additional Comments:  None

Overall Quality Determination

High
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Study Citation: Revathy, V., Chitra, K. C. (2018). Di-isononyl phthalate (DINP) impairs reproduction in the freshwater fish, Oreochromis mossambicus (Peters 1852).
Asian Fisheries Science 31(4):284-296.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oreochromis mossambicus; Peters 1852; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978601
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The DINP was identified by CASRN.
Metric 2: Test Substance Source Low The DINP was reported to be from Sigma Aldrich, but it was not reported if it was ana-
lytically verified.
Metric 3: Test Substance Purity High The purity was reported to be 99%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control containing water only, as
well as a solvent control containing propylene glycol. The concentration of the propy-
lene glycol was cited in another source.
Metric 5: Negative Control Response High The negative control responses were reported for ovary and testis weights in Figures 1A
and 1B and were adequate for the outcome of interest.
Metric 6: Randomized Allocation Low Researchers did not report how the fish were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low Little information was provided on the test system and the preparation of the test con-
Preparation centration. Another source was cited for the selection of the test concentration and the
vehicle to dissolve the DINP. The test concentration did not appear to be measured.
Metric 8: Consistency of Exposure Low Little details were provided on the test system and test vessels, making it difficult to
Administration determine if the exposure was administered consistently.
Metric 9: Measurement of Test Substance Low It was not reported if the test concentration was measured.
Concentration
Metric 10: Exposure Duration and Frequency High The short-term study was for 96 hours with sampling at 24, 48, 72, and 96h. This was
adequate to observe an exposure response.
Metric 11: Number of Exposure Groups/ N/A There was only one exposure level for these studies as the goal was not to observe a
Spacing of Exposure Levels dose response, but to observe the effect of one concentration on the gonads over time.
Metric 12: Testing at or Below Solubility Limit Low The DINP concentration was above the water solubility limit. Propylene glycol was
reported to be used as a vehicle solvent, but the concentration of the propylene glycol
was not reported. The selection process for the test concentration and the choice of
vehicle are cited to another source (Revathy and Chitra 2015).
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The test organisms were reported to be from a fish farm, Safa Aquarium, in Kozhikode,

Kerla, India. This creates some concern about the health of the organisms. The age of
the fish was also not reported, though average weight and length were reported.

Continued on next page ...
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Study Citation: Revathy, V., Chitra, K. C. (2018). Di-isononyl phthalate (DINP) impairs reproduction in the freshwater fish, Oreochromis mossambicus (Peters 1852).
Asian Fisheries Science 31(4):284-296.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oreochromis mossambicus; Peters 1852; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978601
Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment High The fish were reported to be acclimated for two weeks prior to the start of the experi-
Conditions ment.
Metric 15: Number of Organisms and Low It was reported there were 10 fish per treatment group, but the number of replicates was
Replicates per Group not reported.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low The size of the test vessels and the holding chambers were not described, so biomass
loading was unknown. Feeding regimen was also not reported. There was a 12L:12D
photoperiod with a temperature of 28C. Dechlorinated tap water was reported to be used
as the test water, but characteristics of the water were limited.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—gonad weight at various time points for 96h.
Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups. Fish were sacrificed at each exposure period (24, 48,
72, and 96h), and ovaries and testes were weighed.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups. Water quality
conditions during the exposure were not reported.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High ANOVA followed by Duncan’s Multiple Range test using statistical SPSS 17.0 was
described as the statistical methods used.
Metric 22: Reporting of Data High The exposure and control results are reported in Fig. 1A for ovaries and Fig. 1B for
testes.
Metric 23: Explanation of Unexpected Outcomes High There were no reported unexpected outcomes. Variability was reported in Figs 1A and

1B.

Additional Comments:

This evaluation was for the exposure of 300ppm DINP to Oreochromis mossambicus. The short term exposure had collection periods of 24, 48, 72, and

96h. Ovary and testis weights were determined at the end of each collection period. Reproduction was selected as the outcome of interest.

Overall Quality Determination

Medium
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Study Citation: Revathy, V., Chitra, K. C. (2018). Di-isononyl phthalate (DINP) impairs reproduction in the freshwater fish, Oreochromis mossambicus (Peters 1852).

Asian Fisheries Science 31(4):284-296.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oreochromis mossambicus; Peters 1852; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Cell signaling/function-Oxidative stress (including redox biology)-Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978601
Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The DINP was identified by CASRN.

Metric 2: Test Substance Source Low The DINP was reported to be from Sigma Aldrich, but it was not reported if it was ana-
lytically verified.

Metric 3: Test Substance Purity High The purity was reported to be 99%.

Domain 2: Test Design

Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control containing water only, as
well as a solvent control containing propylene glycol. The concentration of the propy-
lene glycol was cited in another source.

Metric 5: Negative Control Response High The negative control responses were reported for the mechanistic outcomes in Figs. 2-4
and were adequate for the outcomes of interest.

Metric 6: Randomized Allocation Low Researchers did not report how the fish were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low Little information was provided on the test system and the preparation of the test con-
Preparation centration. Another source was cited for the selection of the test concentration and the
vehicle to dissolve the DINP. The test concentration did not appear to be measured.

Metric 8: Consistency of Exposure Low Little details were provided on the test system and test vessels, making it difficult to

Administration determine if the exposure was administered consistently.

Metric 9: Measurement of Test Substance Low It was not reported if the test concentration was measured.

Concentration

Metric 10: Exposure Duration and Frequency High The short-term study was for 96h with sampling at 24, 48, 72, and 96h. This was ade-
quate to observe an exposure response.

Metric 11: Number of Exposure Groups/ N/A There was only one exposure level for these studies as the goal was not to observe a

Spacing of Exposure Levels dose response, but to observe the effect of one concentration on the gonads.

Metric 12: Testing at or Below Solubility Limit Low The DINP concentration was above the water solubility limit. Propylene glycol was
reported to be used as a vehicle solvent, but the concentration of the propylene glycol
was not reported. The selection process for the test concentration and the choice of
vehicle are cited to another source (Revathy and Chitra 2015).

Domain 4: Test Organism

Metric 13: Test Organism Characteristics Low The test organisms were reported to be from a fish farm, Safa Aquarium, in Kozhikode,
Kerla, India. This creates some concern about the health of the organisms. The age of
the fish was also not reported, though average weight and length were reported.

Metric 14: Acclimatization and Pretreatment High The fish were reported to be acclimated for two weeks prior to the start of the experi-

Conditions

ment.
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Study Citation: Revathy, V., Chitra, K. C. (2018). Di-isononyl phthalate (DINP) impairs reproduction in the freshwater fish, Oreochromis mossambicus (Peters 1852).
Asian Fisheries Science 31(4):284-296.

Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)

Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Oreochromis mossambicus; Peters 1852; Not Applicable (e.g., fungi or algae studies) or Not Reported

Health Outcome: Mechanistic-Cell signaling/function-Oxidative stress (including redox biology)-Reproductive/Teratogenic

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 7978601

Domain Metric Rating Comments
Metric 15: Number of Organisms and Low It was reported there were 10 fish per treatment group, but the number of replicates was
Replicates per Group not reported.

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Low The size of the test vessels and the holding chambers were not described, so biomass
loading was unknown. Feeding regimen was also not reported. There was a 12L:12D
photoperiod with a temperature of 28C. Dechlorinated tap water was reported to be used
as the test water, but characteristics of the water were limited.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcomes of
interest-changes in enzymes linked to oxidative stress, as well as changes in steroido-
genic enzymes.

Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed

Assessment consistently across study groups. Fish were sacrificed at each exposure period (24,
48, 72, and 96h), and tissues were collected for biochemical analysis at these points.
Sources were cited for each biochemical analysis completed.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups. Water quality
conditions during the exposure were not reported.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High ANOVA followed by Duncan’s Multiple Range test using statistical SPSS 17.0 was
described as the statistical methods.

Metric 22: Reporting of Data High The exposure and control results were reported in Figs 2-4.

Metric 23: Explanation of Unexpected Outcomes High There were no reported unexpected outcomes. Variability was reported in Figs. 2-4.

Additional Comments:  This evaluation was for the exposure of 300ppm DINP to Oreochromis mossambicus. The short term exposure had collection periods of 24, 48, 72, and
96h. SOD, CAT, glutathione reductase, glutathione peroxidase, and lipid peroxidation were assessed in the ovaries and the testes to determine the effect
on oxidative enzymes. 3B-hydroxysterioid dehydrogenase and 17B-hydroxysteroid dehydrogenase were assessed in the ovaries and the testis as well to
determine the effect on steroidogenic enzymes.

Overall Quality Determination Medium
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Study Citation: Revathy, V., Chitra, K. C. (2018). Di-isononyl phthalate (DINP) impairs reproduction in the freshwater fish, Oreochromis mossambicus (Peters 1852).

Asian Fisheries Science 31(4):284-296.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oreochromis mossambicus; Peters 1852; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Cell signaling/function-Oxidative stress (including redox biology)-Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978601
Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The DINP was identified by CASRN.

Metric 2: Test Substance Source Low The DINP was reported to be from Sigma Aldrich, but it was not reported if it was ana-
lytically verified.

Metric 3: Test Substance Purity High The purity was reported to be 99%.

Domain 2: Test Design

Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control containing water only, as
well as a solvent control containing propylene glycol. The concentration of the propy-
lene glycol was cited in another source.

Metric 5: Negative Control Response High The negative control responses were reported for the mechanistic outcomes in Figs. 2-4
and were adequate for the outcomes of interest.

Metric 6: Randomized Allocation Low Researchers did not report how the fish were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low Little information was provided on the test system and the preparation of the test con-
Preparation centration. Another source was cited for the selection of the test concentration and the
vehicle to dissolve the DINP. The test concentration did not appear to be measured.

Metric 8: Consistency of Exposure Low Little details were provided on the test system and test vessels, making it difficult to

Administration determine if the exposure was administered consistently.

Metric 9: Measurement of Test Substance Low It was not reported if the test concentration was measured.

Concentration

Metric 10: Exposure Duration and Frequency High The long term study was for 60d with sampling at 7, 14, 30 and 60d. This was adequate
to observe an exposure response.

Metric 11: Number of Exposure Groups/ N/A There was only one exposure level for these studies as the goal was not to observe a

Spacing of Exposure Levels dose response, but to observe the effect of one concentration on the gonads.

Metric 12: Testing at or Below Solubility Limit Low The DINP concentration was above the water solubility limit. Propylene glycol was
reported to be used as a vehicle solvent, but the concentration of the propylene glycol
was not reported. The selection process for the test concentration and the choice of
vehicle are cited to another source (Revathy and Chitra 2015).

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The test organisms were reported to be from a fish farm, Safa Aquarium, in Kozhikode,

Kerla, India. This creates some concern about the health of the organisms. The age of
the fish was also not reported, though average weight and length were reported.

Continued on next page ...
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Study Citation: Revathy, V., Chitra, K. C. (2018). Di-isononyl phthalate (DINP) impairs reproduction in the freshwater fish, Oreochromis mossambicus (Peters 1852).

Asian Fisheries Science 31(4):284-296.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oreochromis mossambicus; Peters 1852; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Cell signaling/function-Oxidative stress (including redox biology)-Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978601
Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment High The fish were reported to be acclimated for two weeks prior to the start of the experi-
Conditions ment.
Metric 15: Number of Organisms and Low It was reported there were 10 fish per treatment group, but the number of replicates was
Replicates per Group not reported.
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Low The size of the test vessels and the holding chambers were not described, so biomass
loading was unknown. Feeding regimen was also not reported. There was a 12L:12D
photoperiod with a temperature of 28C. Dechlorinated tap water was reported to be used
as the test water, but characteristics of the water were limited.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcomes of
interest-changes in enzymes linked to oxidative stress, as well as changes in steroido-
genic enzymes.

Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed

Assessment consistently across study groups. Fish were sacrificed at each exposure period (7, 14, 30,
and 60d), and tissues were collected for biochemical analysis at these points. Sources
were cited for each biochemical analysis completed.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental

Design and Procedures conditions or other non-treatment-related factors across study groups.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High ANOVA followed by Duncan’s Multiple Range test using statistical SPSS 17.0 was
described as the statistical methods.

Metric 22: Reporting of Data High The exposure and control results were reported in Figs 2-4.

Metric 23: Explanation of Unexpected Outcomes High There were no reported unexpected outcomes. Variability was reported in Figs. 2-4.

Additional Comments:

This evaluation was for the exposure of 300ppm DINP to Oreochromis mossambicus. The long term exposure had collection periods of 7, 14, 30 and
60d. SOD, CAT, glutathione reductase, glutathione peroxidase, and lipid peroxidation were assessed in the ovaries and the testes to determine the effect
on oxidative enzymes. 3B-hydroxysterioid dehydrogenase and 17B-hydroxysteroid dehydrogenase were assessed in the ovaries and the testis as well to
determine the effect on steroidogenic enzymes.

Overall Quality Determination

Medium

Continued on next page ...
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Study Citation: Revathy, V., Chitra, K. C. (2018). Di-isononyl phthalate (DINP) impairs reproduction in the freshwater fish, Oreochromis mossambicus (Peters 1852).
Asian Fisheries Science 31(4):284-296.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oreochromis mossambicus; Peters 1852; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mechanistic-Cell signaling/function-Oxidative stress (including redox biology)-Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978601
Domain Metric Rating Comments
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Study Citation: Revathy, V., Chitra, K. C. (2018). Di-isononyl phthalate (DINP) impairs reproduction in the freshwater fish, Oreochromis mossambicus (Peters 1852).

Asian Fisheries Science 31(4):284-296.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oreochromis mossambicus; Peters 1852; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978601
Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The DINP was identified by CASRN.

Metric 2: Test Substance Source Low The DINP was reported to be from Sigma Aldrich, but it was not reported if it was ana-
lytically verified.

Metric 3: Test Substance Purity High The purity was reported to be 99%.

Domain 2: Test Design

Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control containing water only, as
well as a solvent control containing propylene glycol. The concentration of the propy-
lene glycol was cited in another source.

Metric 5: Negative Control Response High The negative control responses were reported for ovary and testis weights in Figs 1A and
1B and were adequate for the outcome of interest.

Metric 6: Randomized Allocation Low Researchers did not report how the fish were allocated into study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low Little information was provided on the test system and the preparation of the test con-
Preparation centration. Another source was cited for the selection of the test concentration and the
vehicle to dissolve the DINP. The test concentration did not appear to be measured.

Metric 8: Consistency of Exposure Low Little details were provided on the test system and test vessels, making it difficult to

Administration determine if the exposure was administered consistently.

Metric 9: Measurement of Test Substance Low It was not reported if the test concentration was measured.

Concentration

Metric 10: Exposure Duration and Frequency High The long term study was for 60d with sampling at 7, 14, 30, and 60 days. This was
adequate to observe an exposure response.

Metric 11: Number of Exposure Groups/ N/A There was only one exposure level for these studies as the goal was not to observe a

Spacing of Exposure Levels dose response, but to observe the effect of one concentration on the gonads.

Metric 12: Testing at or Below Solubility Limit Low The DINP concentration was above the water solubility limit. Propylene glycol was
reported to be used as a vehicle solvent, but the concentration of the propylene glycol
was not reported. The selection process for the test concentration and the choice of
vehicle are cited to another source (Revathy and Chitra 2015).

Domain 4: Test Organism

Metric 13: Test Organism Characteristics Low The test organisms were reported to be from a fish farm, Safa Aquarium, in Kozhikode,
Kerla, India. This creates some concern about the health of the organisms. The age of
the fish was also not reported, though average weight and length were reported.

Metric 14: Acclimatization and Pretreatment High The fish were reported to be acclimated for two weeks prior to the start of the experi-

Conditions

ment.

Continued on next page ...
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Study Citation: Revathy, V., Chitra, K. C. (2018). Di-isononyl phthalate (DINP) impairs reproduction in the freshwater fish, Oreochromis mossambicus (Peters 1852).
Asian Fisheries Science 31(4):284-296.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oreochromis mossambicus; Peters 1852; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978601
Domain Metric Rating Comments
Metric 15: Number of Organisms and Low It was reported there were 10 fish per treatment group, but the number of replicates was
Replicates per Group not reported.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low The size of the test vessels and the holding chambers were not described, so biomass
loading was unknown. Feeding regimen was also not reported. There was a 12L:12D
photoperiod with a temperature of 28C. Dechlorinated tap water was reported to be used
as the test water, but characteristics of the water were limited.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—gonad weight at various time points for 60d.
Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups. Fish were sacrificed at each exposure period (7, 14, 30
and 60 days), and ovaries and testes were weighed.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High ANOVA followed by Duncan’s Multiple Range test using statistical SPSS 17.0 was
described as the statistical methods.
Metric 22: Reporting of Data High The exposure and control results are reported in Fig. 1A for ovaries and Fig. 1B for
testes.
Metric 23: Explanation of Unexpected Outcomes High There were no reported unexpected outcomes. Variability was reported in Figs 1A and

1B.

Additional Comments:

This evaluation was for the exposure of 300ppm DINP to Oreochromis mossambicus. The long term exposure had collection periods of 7, 14, 30, and 60d.

Ovary and testis weights were determined at the end of each collection period. Reproduction was selected as the outcome of interest.

Overall Quality Determination

Medium
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Diisononyl Phthalate Environmental Hazard Evaluation HERO ID: 5489073 Table: 1 of 1
Study Citation: Patyna, P. J. (1999). Reproductive effects of phthalate esters in Japanese medaka (Oryzias latipes). Doctoral Dissertation:137.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Fish; Oryzias latipes; Embryo
Development/Growth

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 5489073
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Nomenclature was reported in section 2.1. The structure was identified in a figure within
the dissertation. CAS number was not reported
Metric 2: Test Substance Source Low Source was reported as from Exxon Biomedical Sciences, Inc. but was not analytically
verified by the lab.
Metric 3: Test Substance Purity Low Purity and/or grade of test substance were not reported.
Domain 2: Test Design
Metric 4: Negative Controls High The authors reported performing control and solvent controls.
Metric 5: Negative Control Response Low No control responses were reported for DINP exposures.
Metric 6: Randomized Allocation Low Allocation was not random.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High A Static non renewal 10 day exposure was conducted. At 10 days, replacement water
Preparation was free of the compound. Authors used teflon rearing containers to reduce the leeching
of test compound to the containers.
Metric 8: Consistency of Exposure High Exposures were the same across treatments and control groups.
Administration
Metric 9: Measurement of Test Substance Medium The methods report that concentrations of DINP were verified but no concentrations are
Concentration reported for DINP exposures.
Metric 10: Exposure Duration and Frequency High The exposure (10 days) was reported to cover the normal period of embryo development
for this species. Modal hatch was recorded between 11-14 days.
Metric 11: Number of Exposure Groups/ Uninformative The authors did not report any concentrations from DINP exposures.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit Low Reporting omissions prevented determination of whether exposure concentrations ex-
ceeded the water solubility limit.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The source was listed as from Carolina Biological Supply. These fish were bred to pro-
duce embryos used in the study.
Metric 14: Acclimatization and Pretreatment High Embryo media and test water conditions were reported on page 45/158.
Conditions
Metric 15: Number of Organisms and Low No animal numbers were reported for the acute toxicity bioassays, but the methods
Replicates per Group indicated they were peformed in triplicate.

Continued on next page...

Page 41 of 194



Diisononyl Phthalate

Environmental Hazard Evaluation

HERO ID: 5489073 Table: 1 of 1

...continued from previous page

Study Citation: Patyna, P. J. (1999). Reproductive effects of phthalate esters in Japanese medaka (Oryzias latipes). Doctoral Dissertation:137.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Embryo
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 5489073
Domain Metric Rating Comments
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Embryo housing was detailed for the 10 day exposure, however, authors did not report
water quality results to ensure adequate environmental conditions during embryogenesis.
Metric 17: Outcome Assessment Methodology Low Methods for histology analysis was given in detail but data on concentration specific
incidence following exposure to DINP were not provided.
Metric 18: Consistency of Outcome Low Details regarding the execution of the study protocol for outcome assessment for DINP
Assessment exposure was not reported.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low No data were presented to indicate any outcomes from confounding variables.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A Authors were unable to perform statistics on these data. Negative findings were de-
scribed in the text. ”Acute Toxicity effects of up to 195.5 mg/L DEHP, 209.5 mg/L
DINP and 223.5 mg/L DIDP were also examined in the Japanese medaka, and caused no
observable lesions or death at any of the tested concentrations.”
Metric 22: Reporting of Data Low There is no data presented on incidence of lesions following DINP exposure.
Metric 23: Explanation of Unexpected Outcomes Low Not enough data are presented for lesions at specific concentrations to determine.

Additional Comments:  This form is relevant to histological lesions. The number of exposure groups and concentrations of DINP tested were not provided. ”Acute Toxicity effects
of up to 195.5 mg/L DEHP, 209.5 mg/L DINP and 223.5 mg/L DIDP were also examined in the Japanese medaka, and caused no observable lesions or

death at any of the tested concentrations.”

Overall Quality Determination

Uninformative
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Study Citation: Patyna, P. J. (1999). Reproductive effects of phthalate esters in Japanese medaka (Oryzias latipes). Doctoral Dissertation:137.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 5489073
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Nomenclature was reported in section 2.1. The structure was identified in a figure within

the dissertation.

Metric 2: Test Substance Source High GCMS was reported on the compound in section 2.1 and the lot number was provided.
Source was reported as from Sigma Aldrich.
Metric 3: Test Substance Purity High A purity of 99% via GCMS was reported.
Domain 2: Test Design
Metric 4: Negative Controls High The authors reported performing a control diet with ethanol as a carrier.
Metric 5: Negative Control Response Low Control VTG was not reported for F1 generation. The representative western blot figures
provided were not clear to interpret control data.
Metric 6: Randomized Allocation Low Allocation was not reported as random.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The diet study with multiple generations of exposure was described in detail on page
Preparation 46/158. The experimental systems are reported and water quality parameters (temp,
Dissolved oxygen, pH) were observed in this flow-through system.
Metric 8: Consistency of Exposure High Exposures were the same across treatments and control groups.
Administration
Metric 9: Measurement of Test Substance High The test compound in the diet was verified with GC-MS and was reported as final con-
Concentration centrations in the feed as well as the delivery dose for mg/kg/day as 12.2, 65, and 776
mg/kg/d DBP.
Metric 10: Exposure Duration and Frequency High The dietary treatments were administered after 14 days post hatch and till 180 DPH.
Metric 11: Number of Exposure Groups/ Medium  Three exposure concentrations were used. The authors acknowledge on page 68/158 that
Spacing of Exposure Levels these concentrations are all mostly likely “several orders of magnitude” above environ-
mentally relevant concentrations.
Metric 12: Testing at or Below Solubility Limit N/A Dietary study, solubility not applicable.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The source was listed as from Carolina Biological Supply. These fish were bred to pro-
duce embryos used in the study.
Metric 14: Acclimatization and Pretreatment High The fish were acclimated for two weeks prior to the dietary study beginning. Test condi-
Conditions tions were the same before and after the start of the study. (page 46/158).
Metric 15: Number of Organisms and Low The treatment and control groups were conducted in duplicate.

Replicates per Group

Continued on next page ...
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Study Citation:
Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Fish; Oryzias latipes; Adult
Mechanistic-Biomarkers (exposure and effect)

Patyna, P. J. (1999). Reproductive effects of phthalate esters in Japanese medaka (Oryzias latipes). Doctoral Dissertation:137.
Overall Duration: > 21 days; Exposure Duration: > 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 5489073
Domain Metric Rating Comments
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Housing conditions for the flow through system with this diet study were appropriate for
this bioassay.
Metric 17: Outcome Assessment Methodology Medium  Methods for western blot analysis for vitellogenin were provided and this method pro-
vided qualitative data.
Metric 18: Consistency of Outcome High The assessment was conducted similarly across treatment and control groups.
Assessment
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High There was no indication that reported differences were from environmental conditions or
Design and Procedures other confounding variables.
Metric 20: Outcomes Unrelated to Exposure Medium  No information to suggest differences among treatment and control groups attributed to
animal health or attrition.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A VTG was not quantified but rather reported for its presence/absence (Western Blots) in
males exposed to dietary concentrations of DBP.
Metric 22: Reporting of Data Low Results were not quantitative. Representative western blot analysis figures provided in
the dissertation were not clear to interpret results that were described in the text.
Metric 23: Explanation of Unexpected Outcomes Low Insufficient information was provided to determine if excessive variability or unexpected

outcomes occurred.

Additional Comments:

VTG was detected for DBP treatment group in males at the highest treatment concentration (776 mg/kg/d). (Page 66/158)

Overall Quality Determination

Low
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Study Citation: Patyna, P. J. (1999). Reproductive effects of phthalate esters in Japanese medaka (Oryzias latipes). Doctoral Dissertation:137.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 5489073
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Nomenclature was reported in section 2.1. The structure was identified in a figure within

the dissertation.

Metric 2: Test Substance Source High GCMS was reported on the compound in section 2.1 and the lot number was provided.
Source was reported as from Sigma Aldrich.
Metric 3: Test Substance Purity High A purity of 99% via GCMS was reported.
Domain 2: Test Design
Metric 4: Negative Controls High The authors reported performing a control diet with ethanol as a carrier.
Metric 5: Negative Control Response High Control VTG is reported in results section on page 65/158 and figure 6.1 on page
128/158.
Metric 6: Randomized Allocation Low Allocation was not reported as random.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The diet study with multiple generations of exposure was described in detail on page
Preparation 46/158. The experimental systems are reported and water quality parameters (temp,
Dissolved oxygen, pH) were observed in this flow-through system.
Metric 8: Consistency of Exposure High Exposures were the same across treatments and control groups.
Administration
Metric 9: Measurement of Test Substance High The test compound in the diet was verified with GC-MS and was reported as final con-
Concentration centrations in the feed as well as the delivery dose for mg/kg/day as 12.2, 65, and 776
mg/kg/d DBP.
Metric 10: Exposure Duration and Frequency High The dietary treatments were administered after 14 days post hatch and till 180 DPH.
Metric 11: Number of Exposure Groups/ Medium  Three exposure concentrations were used. The authors acknowledge on page 68/158 that
Spacing of Exposure Levels these concentrations are all mostly likely “several orders of magnitude” above environ-
mentally relevant concentrations.
Metric 12: Testing at or Below Solubility Limit N/A Dietary study, solubility not applicable.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The source was listed as from Carolina Biological Supply. These fish were bred to pro-
duce embryos used in the study.
Metric 14: Acclimatization and Pretreatment High The fish were acclimated for two weeks prior to the dietary study beginning. Test condi-
Conditions tions were the same before and after the start of the study. (page 46/158).
Metric 15: Number of Organisms and Low The treatment and control groups were conducted in duplicate.

Replicates per Group

Domain 5: Outcome Assessment
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Study Citation: Patyna, P. J. (1999). Reproductive effects of phthalate esters in Japanese medaka (Oryzias latipes). Doctoral Dissertation:137.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Fish; Oryzias latipes; Adult
Mechanistic-Biomarkers (exposure and effect)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 5489073
Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Housing conditions for the flow through system with this diet study were appropriate for
this bioassay.
Metric 17: Outcome Assessment Methodology Medium  Methods for western blot analysis for vitellogenin were provided and this method pro-
vided qualitative data.
Metric 18: Consistency of Outcome High The assessment was conducted similarly across treatment and control groups.
Assessment
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High There was no indication that reported differences were from environmental conditions or
Design and Procedures other confounding variables.
Metric 20: Outcomes Unrelated to Exposure Medium  No information to suggest differences among treatment and control groups attributed to
animal health or attrition.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A VTG was not quantified but rather reported for its presence/absence (Western Blots) in
males exposed to dietary concentrations of DBP.
Metric 22: Reporting of Data Low Results were not quantitative. Western blot figures were not clear to interpret results but
were described in the text.
Metric 23: Explanation of Unexpected Outcomes Low Insufficient information was provided to determine if excessive variability occurred.

Additional Comments:

No VTG was detected for DBP treatment group in FO males.

Overall Quality Determination

Low
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Study Citation:

Patyna, P. J., Brown, R. P,, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate

and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Overall Duration: > 21 days; Exposure Duration: > 21

Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae

days

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name and CAS#
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as >99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High Untreated control survival reported at 89%, acetone control was at 92%
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system was described in adequate detail, methods for preparation of
Preparation test food were also well described. Exposure was conducted in 20L glass aquaria with
stainless steel standpipes. Eggs were hatched in 4L glass jars.
Metric 8: Consistency of Exposure Medium  Fish reportedly ate well but actual consumption was not reported
Administration
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ N/A only one exposure concentration with an appropriate solvent concentration was used
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A exposure was via diet
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment High pretreatment conditions were the same for control and exposed organisms,
Conditions
Metric 15: Number of Organisms and Medium 5 replicates of 50 was adequate
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism

health

Continued on next page ...
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Study Citation: Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate
and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments:  FO results

Overall Quality Determination High
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and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Development/Growth

Overall Duration: > 21 days; Exposure Duration: > 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name and CAS#
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as >99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High Untreated control survival reported at 89%, acetone control was at 92%
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system was described in adequate detail, methods for preparation of
Preparation test food were also well described. Exposure was conducted in 20L glass aquaria with
stainless steel standpipes. Eggs were hatched in 4L glass jars.
Metric 8: Consistency of Exposure Medium  Fish reportedly ate well but actual consumption was not reported
Administration
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ N/A only one exposure concentration with an appropriate solvent concentration was used
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A exposure was via diet
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment High pretreatment conditions were the same for control and exposed organisms,
Conditions
Metric 15: Number of Organisms and Medium 5 replicates of 50 was adequate
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest
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Study Citation: Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate
and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments:  FO results

Overall Quality Determination High
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Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate

and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae

Overall Duration: > 21 days; Exposure Duration: > 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name and CAS#
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as >99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response Medium  Untreated control survival reported at 75%, acetone control was at 82%
Metric 6: Randomized Allocation Medium  The study reported that FO organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system was described in adequate detail, methods for preparation of
Preparation test food were also well described. Exposure was conducted in 20L glass aquaria with
stainless steel standpipes. Eggs were hatched in 4L glass jars.
Metric 8: Consistency of Exposure Medium  Fish reportedly ate well but actual consumption was not reported
Administration
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ N/A only one exposure concentration with an appropriate solvent concentration was used
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A exposure was via diet
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment High pretreatment conditions were the same for control and exposed organisms,
Conditions
Metric 15: Number of Organisms and Medium 5 replicates of 50 was adequate for FO
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest
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Study Citation: Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate
and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments:  F1 hatch and survival results

Overall Quality Determination High
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Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate

and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae

Overall Duration: > 21 days; Exposure Duration: > 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name and CAS#
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as >99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response Medium  Untreated control survival reported at 75%, acetone control was at 82%
Metric 6: Randomized Allocation Medium  The study reported that FO organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system was described in adequate detail, methods for preparation of
Preparation test food were also well described. Exposure was conducted in 20L glass aquaria with
stainless steel standpipes. Eggs were hatched in 4L glass jars.
Metric 8: Consistency of Exposure Medium  Fish reportedly ate well but actual consumption was not reported
Administration
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ N/A only one exposure concentration with an appropriate solvent concentration was used
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A exposure was via diet
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment High pretreatment conditions were the same for control and exposed organisms,
Conditions
Metric 15: Number of Organisms and Medium 5 replicates of 50 was adequate for FO
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest

Continued on next page ...

Page 53 of 194

HERO ID: 680110 Table: 4 of 9



Diisononyl Phthalate Environmental Hazard Evaluation HERO ID: 680110 Table: 4 of 9

...continued from previous page

Study Citation: Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate
and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments:  F2 hatch and survival results

Overall Quality Determination High
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Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate

and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Immune/Hematological

Overall Duration: > 21 days; Exposure Duration: > 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name and CAS#
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as >99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High Untreated control survival reported at 89%, acetone control was at 92%
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system was described in adequate detail, methods for preparation of
Preparation test food were also well described. Exposure was conducted in 20L glass aquaria with
stainless steel standpipes. Eggs were hatched in 4L glass jars.
Metric 8: Consistency of Exposure Medium  Fish reportedly ate well but actual consumption was not reported
Administration
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ N/A only one exposure concentration with an appropriate solvent concentration was used
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A exposure was via diet
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment High pretreatment conditions were the same for control and exposed organisms,
Conditions
Metric 15: Number of Organisms and Medium 5 replicates of 50 was adequate
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest
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Study Citation: Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate
and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Immune/Hematological
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments:  F1 results, testosterone and EROD activity

Overall Quality Determination High

Page 56 of 194



Diisononyl Phthalate

Environmental Hazard Evaluation

Study Citation:

Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate

and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Immune/Hematological

Overall Duration: > 21 days; Exposure Duration: > 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name and CAS#
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as >99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High Untreated control survival reported at 89%, acetone control was at 92%
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system was described in adequate detail, methods for preparation of
Preparation test food were also well described. Exposure was conducted in 20L glass aquaria with
stainless steel standpipes. Eggs were hatched in 4L glass jars.
Metric 8: Consistency of Exposure Medium  Fish reportedly ate well but actual consumption was not reported
Administration
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ N/A only one exposure concentration with an appropriate solvent concentration was used
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A exposure was via diet
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment High pretreatment conditions were the same for control and exposed organisms,
Conditions
Metric 15: Number of Organisms and Medium 5 replicates of 50 was adequate
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest
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Study Citation: Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate
and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Immune/Hematological
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments:  FO results, testosterone and EROD activity

Overall Quality Determination High
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Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate

and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Development/Growth

Overall Duration: > 21 days; Exposure Duration: > 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name and CAS#
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as >99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High Untreated control survival reported at 89%, acetone control was at 92%
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system was described in adequate detail, methods for preparation of
Preparation test food were also well described. Exposure was conducted in 20L glass aquaria with
stainless steel standpipes. Eggs were hatched in 4L glass jars.
Metric 8: Consistency of Exposure Medium  Fish reportedly ate well but actual consumption was not reported
Administration
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ N/A only one exposure concentration with an appropriate solvent concentration was used
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A exposure was via diet
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment High pretreatment conditions were the same for control and exposed organisms,
Conditions
Metric 15: Number of Organisms and Medium 5 replicates of 50 was adequate
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest
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Study Citation: Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate
and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments:  F1 results

Overall Quality Determination High
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Study Citation:

Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate

and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Reproductive/Teratogenic

Overall Duration: > 21 days; Exposure Duration: > 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name and CAS#
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as >99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High Untreated control survival reported at 89%, acetone control was at 92%
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system was described in adequate detail, methods for preparation of
Preparation test food were also well described. Exposure was conducted in 20L glass aquaria with
stainless steel standpipes. Eggs were hatched in 4L glass jars.
Metric 8: Consistency of Exposure Medium  Fish reportedly ate well but actual consumption was not reported
Administration
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ N/A only one exposure concentration with an appropriate solvent concentration was used
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A exposure was via diet
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment High pretreatment conditions were the same for control and exposed organisms,
Conditions
Metric 15: Number of Organisms and Medium 5 replicates of 50 was adequate
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest
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...continued from previous page

Study Citation: Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate
and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments:  F1 reproductive results

Overall Quality Determination High
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Study Citation:

Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate

and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Reproductive/Teratogenic

Overall Duration: > 21 days; Exposure Duration: > 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name and CAS#
Metric 2: Test Substance Source High The test substance identity was analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as >99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High Untreated control survival reported at 89%, acetone control was at 92%
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system was described in adequate detail, methods for preparation of
Preparation test food were also well described. Exposure was conducted in 20L glass aquaria with
stainless steel standpipes. Eggs were hatched in 4L glass jars.
Metric 8: Consistency of Exposure Medium  Fish reportedly ate well but actual consumption was not reported
Administration
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ N/A only one exposure concentration with an appropriate solvent concentration was used
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A exposure was via diet
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source.
Metric 14: Acclimatization and Pretreatment High pretreatment conditions were the same for control and exposed organisms,
Conditions
Metric 15: Number of Organisms and Medium 5 replicates of 50 was adequate
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest

Continued on next page ...
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...continued from previous page

Study Citation: Patyna, P. J., Brown, R. P, Davi, R. A., Letinski, D. J., Thomas, P. E., Cooper, K. R., Parkerton, T. F. (2006). Hazard evaluation of diisononyl phthalate
and diisodecyl phthalate in a Japanese medaka multigenerational assay. Ecotoxicology and Environmental Safety 65(1):36-47.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias latipes; Golden strain; Larvae
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680110
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments:  FO reproductive results

Overall Quality Determination High
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Study Citation: Chen, X., Xu, S., Tan, T, Lee, S. T.,, Cheng, S. H., Lee, F., EW,, Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting activity of
phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias melastigma; ChgH-EGFP; Larvae
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Receptor binding/ regulation of receptor activity-Endocrine toxicity-Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 2298079
Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High The CAS numbers and structures for BBP, DBP, DEHP, DIDP, and DINP were reported.

Metric 2: Test Substance Source High The sources were reported.

Metric 3: Test Substance Purity Low Purity/grade were not reported.

Domain 2: Test Design

Metric 4: Negative Controls High Both a blank control and solvent control were used in the acute bioassays.

Metric 5: Negative Control Response High Control responses (blank and solvent) are shown in Figure 3. Positive control responses
are shown in Figures 3, 4, and 5.

Metric 6: Randomized Allocation Low Random allocation was not reported.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low Preparation of test substances and dilution into test medium not well described.
Preparation
Metric 8: Consistency of Exposure High Exposures appear to have been administered consistently.
Administration
Metric 9: Measurement of Test Substance Low Concentrations are reported as nominal.
Concentration

Metric 10: Exposure Duration and Frequency Low Exposures were 24-hr for embryos, shorter than typical 72-96 hr utilized in other trans-
genic fish embryo studies.

Metric 11: Number of Exposure Groups/ Medium Five concentrations were utilized in the pre-testing, from which one concentration per

Spacing of Exposure Levels phthalate was utilized in the formal testing.

Metric 12: Testing at or Below Solubility Limit High Concentrations utilized in the formal testing did not exceed solubility (BBP and DPB)
and slightly exceeded solubility (DIDP, DINP, DEHP). Methanol was utilized to in-
crease solubility.

Domain 4: Test Organism

Metric 13: Test Organism Characteristics Medium The source for the transgenic medaka was cited to Chen et al 2007 and Cheng and Chen
2013 but not well described in cited sources.

Metric 14: Acclimatization and Pretreatment Low Acclimation of embryos in 24-well plates not reported.

Conditions
Metric 15: Number of Organisms and Medium Each concentration was tested in triplicate with eight embryos per replicate.

Replicates per Group

Continued on next page ...
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...continued from previous page

Study Citation: Chen, X., Xu, S., Tan, T., Lee, S. T., Cheng, S. H., Lee, F, EW., Xu, L., S.J., Ho, K. C. (2014). Toxicity and estrogenic endocrine disrupting activity of
phthalates and their mixtures. International Journal of Environmental Research and Public Health 11(3):3156-3168.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Oryzias melastigma; ChgH-EGFP; Larvae
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Receptor binding/ regulation of receptor activity-Endocrine toxicity-Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 2298079
Domain Metric Rating Comments
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low The 24 well plates were described but no other details on environmental conditions were
provided.
Metric 17: Outcome Assessment Methodology Medium Measurement of GFP in liver of embryos described in methods. Anesthesia of embryos
prior to imaging not described.
Metric 18: Consistency of Outcome High The outcome assessment appeared to be consistently conducted across treatment and
Assessment control groups at 72 hr exposure.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium Nothing was reported to indicate that animal health or attrition interfered with the bioas-
say.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High The authors utilized Student’s t-tests (alpha = 0.05) to determine significant difference
of phthalate/E2 cotreatment activity from E2 activity. Other data analysis performed
according to ISO 20281.

Metric 22: Reporting of Data Medium Solvent control and positive control data shown in Figure 3. Response for BBP treat-

ment shown in Figure 4 and co-treatment response for DBP, DEHP, DIDP, and DINP are
shown in Figure 5.

Metric 23: Explanation of Unexpected Outcomes Medium Only one treatment concentration was reported (1.5 mg/L), but it was reported with
mean +/- SEM.

Additional Comments:  This form applies to BBP, DBP, DEHP, DIDP, and DINP.

Overall Quality Determination Medium
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Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Study Citation:

organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Juvenile

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance nomenclature reported without CASRN
Metric 2: Test Substance Source Low Reported as provided by manufacturer from commercially available batches. Manufac-
ture name and batch number not provided. No analytical data reported.
Metric 3: Test Substance Purity High At least 95% purity
Domain 2: Test Design
Metric 4: Negative Controls High Negative control reported
Metric 5: Negative Control Response High Control response acceptable
Metric 6: Randomized Allocation Low Allocation method not reported.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental system well described. However, headspace or measures to prevent
Preparation volatilization not reported.
Metric 8: Consistency of Exposure High Exposure administration consistent across groups.
Administration
Metric 9: Measurement of Test Substance High Sample extracts were analyzed by gas chromatography at start and end of test.
Concentration
Metric 10: Exposure Duration and Frequency High Duration and frequency of exposure appropriate for test.
Metric 11: Number of Exposure Groups/ High Exposure levels appropriate. Range finding test was performed.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Test performed at or below water solubility
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source not reported.
Metric 14: Acclimatization and Pretreatment High Appropriate acclimation for test reported.
Conditions
Metric 15: Number of Organisms and Medium  Each test was performed using duplicate test concentrations with 10 organisms per test
Replicates per Group vessel.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions appropriate for test.
Metric 17: Outcome Assessment Methodology High Intended outcomes reported.

Continued on next page ...
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...continued from previous page

Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High Outcome assessment consistent across groups.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High Environmental conditions were consistant across groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No reported differences between groups.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods performed and described.
Metric 22: Reporting of Data Medium  Only treatment endpoints reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes reported.

Additional Comments:  None

Overall Quality Determination High
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Study Citation:

Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic

organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Vertebrate; Fish; Pimephales promelas; Juvenile

Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance nomenclature reported without CASRN
Metric 2: Test Substance Source Low Reported as provided by manufacturer from commercially available batches. Manufac-
ture name and batch number not provided. No analytical data reported.
Metric 3: Test Substance Purity High At least 95% purity
Domain 2: Test Design
Metric 4: Negative Controls High Negative control reported
Metric 5: Negative Control Response High Control response acceptable
Metric 6: Randomized Allocation Low Allocation method not reported.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental system well described. However, headspace or measures to prevent
Preparation volatilization not reported.
Metric 8: Consistency of Exposure High Exposure administration consistent across groups.
Administration
Metric 9: Measurement of Test Substance Medium  Sample extracts were analyzed by gas chromatography at start and end of test. In static
Concentration studies, final test concentrations frequently were 50% of the initial concentrations. Loss
of the phthalate esters was thought to be principally due to adsorption to the test vessels.
Metric 10: Exposure Duration and Frequency High Duration and frequency of exposure appropriate for test.
Metric 11: Number of Exposure Groups/ High Exposure levels appropriate. Range finding test was performed.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Test performed at or below water solubility
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source not reported.
Metric 14: Acclimatization and Pretreatment High Appropriate acclimation for test reported.
Conditions
Metric 15: Number of Organisms and Medium  Each test was performed using duplicate test concentrations with 10 organisms per test
Replicates per Group vessel.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions appropriate for test.
Metric 17: Outcome Assessment Methodology High Intended outcomes reported.
Metric 18: Consistency of Outcome High Outcome assessment consistent across groups.

Assessment

Continued on next page ...
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...continued from previous page

Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High Environmental conditions were consistant across groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No reported differences between groups.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods performed and described.
Metric 22: Reporting of Data Medium  Only treatment endpoints reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes reported.

Additional Comments:  None

Overall Quality Determination High
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Study Citation: Bionomics,, EG&G (1983). Acute toxicity of fourteen phthalate esters to fathead minnows.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316188
Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity High Test substance was identified definitively by accepted name [Diisononyl phthalate;
DINP]

Metric 2: Test Substance Source Low Study states “The fourteen phthalate esters, all clear colorless liquids, labeled 1A through
IN, were received on 18 December 1981 in 1-liter amber glass bottles.”In appendix on
analytical methods, study states that the test chemicals were “’supplied by the Chemical
ManufacturersAssociation, Washington. D.C.”However, specific details about the test
substance source (manufacturer, batch/lot #, etc.,) were not reported and test substance
identities were not analytically verified.

Metric 3: Test Substance Purity Low Purities of the test substances were not reported.

Domain 2: Test Design

Metric 4: Negative Controls High Appropriate, concurrent negative control groups were used —"Duplicate control jars
containing the same dilution water andmaintained under the same conditions as the
exposure jars, butcontaining no test material, were established.”

Metric 5: Negative Control Response High No mortalities were observed in the control groups, and study notes that ’the pH values
and dissolved oxygen concentrations remained comparable to the respective controls
during exposures to solutions of phthalate esters 1E through IN [the test substances.”

Metric 6: Randomized Allocation Medium  “Ten fathead minnows (population descriptions in Table 1) wererandomly distributed to
each test jar after the test solutionshad been prepared.”

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low Experimental system and test media preparation were described in adequate detail. Tests

Preparation

were conducted in 19.6L glass jars, filled with 15L of dilution water and appropriate
amount of test substance to achieve desired concentration. Temperature was controlled.
”Dilution water used was soft water reconstituted from deionized water” (characteristics
given); test solutions were not aerated. Water temperature, pH, DO, hardness, alka-
linity, specific conductance all monitored. No measures were taken to prevent loss of
test substance over the course of the exposure, and in fact the authors reported that ’an
appreciable loss of phthalate ester from solution occurred during each exposure. The
concentrations of phthalate ester present in solution at the end of the exposures ranged
from <4 to 68% of the 0-hour concentration.”

Continued on next page ...
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Study Citation:
Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Health Outcome: Mortality

Bionomics,, EG&G (1983). Acute toxicity of fourteen phthalate esters to fathead minnows.
Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316188
Domain Metric Rating Comments
Metric 8: Consistency of Exposure Low Since no measures were used to maintain a consistent exposure concentration over the
Administration course of the experiment, there is no way to know how confidently two different ex-
posure groups can be compared. The 96hr concentration shows the minimum possible
exposure the test organisms were subjected to, but since no intermediate measurements
were reported, the rate at which the test substance was lost, and how consistently the
loss occurred between groups is unknown.
Metric 9: Measurement of Test Substance Medium  Test substance concentrations were only measured at the beginning and end of the study
Concentration (0-hr and 96-hr). Analytical methods were appropriate, and detailed in an appendix —
”An aliquot of the concentrate was analyzed by gas-liquidchromatography with electron
capture detection.”
Metric 10: Exposure Duration and Frequency High Exposure duration is in accordance with the cited methodology [Methods for Acute
Toxicity Tests with Fish, Macroinvertebrates, and Amphibians” (U.S. EPA, 1975).]
Metric 11: Number of Exposure Groups/ High For "corroborative tests” (tests for chemicals which showed no acute toxicity at their
Spacing of Exposure Levels limit of solubility), only one exposure concentration was tested: the test substances limit
of solubility, in triplicate.
Metric 12: Testing at or Below Solubility Limit High No exposure concentrations were above the limit of solubility; as such, no solvents were
necessary.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium  Complete details regarding test organism characteristics are lacking. Only the source
(’fathead minnows were obtained from cultures maintained at EG&G, Bionomics,
Wareham, Massachusetts”) and the mean length and mean weight of the test organ-
isms in each fish population lot were reported.
Metric 14: Acclimatization and Pretreatment High Al test organisms underwent the same pretreatment process, including an at least 14-
Conditions day pretreatment period and a 48-hr acclimatization period immediately before the tests
(described in detail on page 2 of the study).
Metric 15: Number of Organisms and Medium 10 fish were included in each treatment group, and for the corroborative tests, three
Replicates per Group replicates were conducted for each test substance.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions were adequate — well detailed on pages 2-4 of the study (16hr light /8hr

dark photoperiod; dry food fed ad libitum during the pretreatment period; 22+/-1 °c
temp; measured water parameters stated).

Continued on next page ...
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Study Citation: Bionomics,, EG&G (1983). Acute toxicity of fourteen phthalate esters to fathead minnows.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316188
Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Medium  The authors report the percentage mortality for each study group at 24hr, 48hr, 72hr
and 96hr. Since repeated concentration measurements were not taken, the accuracy of
a NOEC derived from this data is limited. A NOEC can be derived from the lowest
reported concentration (96hr), but the actual exposure experienced by the test organ-
isms could range anywhere between there and the highest reported (Ohr) concentration
—"Concentrations of phthalate esters measured in solution at the initiation of the expo-
sures ranged from 52 to 91% of the nominal concentrations (IN and IF, respectively).
An appreciable loss of phthalate ester from solution occurred during each exposure. The
concentrations of phthalate ester present in solution at the end of the exposures ranged
from <4 to 68% of the 0-hour concentration IE and IN, respectively).”
Metric 18: Consistency of Outcome High No significant effects occurred, though seems that like experimental conditions, outcome
Assessment assessment was carried out consistently across all study groups.”No significant effects
were observed among fathead minnows exposed to a single concentration of phthalate
esters IE through IN representative of each materials limit of water solubility”
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High Many variables were measured, and appear to be consistent across study and control
Design and Procedures groups — "Good quality control was maintained throughout theanalyses as indicated by
the QA spiked sample analytical results.The pH values and dissolved oxygen concen-
trations remained comparable to the respective controls during exposures to solutions of
phthalate esters IE through IN.
Metric 20: Outcomes Unrelated to Exposure High No attrition of test organisms unrelated to exposure was reported.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A Statistical analysis was not necessary (results presented were just percentage mortality,
at 0%).
Metric 22: Reporting of Data High Data is reported for all study groups in the appendix.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes occurred.
Additional Comments:  None

Overall Quality Determination

High
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Study Citation:
Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Bionomics,, EG&G (1984). Acute toxicity of thirteen phthalate esters to fathead minnows (Pimephales promelas) under flow-through conditions.
Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316189
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance identified only by nomenclature. No other information (CASRN, struc-
ture etc.) was provided.
Metric 2: Test Substance Source Low Received from the General Electric Company, Hudson Falls, New York, on 11 and 18
December 1981.The test substance identity was NOT analytically verified by the per-
forming laboratory.
Metric 3: Test Substance Purity High ”100% active ingredient” — doubtful that it is literally one hundred percent but can be
taken to mean very pure as received from manufacturer.
Domain 2: Test Design
Metric 4: Negative Controls High Negative controls were used.
Metric 5: Negative Control Response High No unacceptable mortality in controls.
Metric 6: Randomized Allocation Medium  “The test was initiated when ten fathead minnows were randomly distributed to each
aquarium ”’
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High Flow-through regime described in detail. Stock solutions prepared daily & maintained
Preparation throughout experiment.
Metric 8: Consistency of Exposure High Exposures were administered consistently across study groups.
Administration
Metric 9: Measurement of Test Substance High Test substance concentrations were measured pre-test, Oh, 96h.
Concentration
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate
for the study type and/or outcome(s) of interest (96-h acute toxicity study for fathead
minnows)
Metric 11: Number of Exposure Groups/ High Number and spacing of exposure groups adequate.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Highest dose chosen at solubility limit of chemical as “communicated verbally to
EG&G Bionomics from the Syracuse Research Corporation (1982)” .
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium  Fathead minnows from in-house culture. Age not given, but from size and wet weight
measurements given can infer adults of similar age.
Metric 14: Acclimatization and Pretreatment High Acclimation performed in holding tanks for a minimum of 14 days” for both control &

Conditions

exposed fish.

Continued on next page...
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Study Citation: Bionomics,, EG&G (1984). Acute toxicity of thirteen phthalate esters to fathead minnows (Pimephales promelas) under flow-through conditions.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Pimephales promelas; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316189
Domain Metric Rating Comments
Metric 15: Number of Organisms and Medium 10 fish per group with 2 replicates.
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions described in detail & adequate for health of P. promelas.
Metric 17: Outcome Assessment Methodology High Fish observed for mortality every 24 hours.
Metric 18: Consistency of Outcome High Outcomes assessed consistently across study groups.
Assessment
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High No reported differences among study groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No information to suggest differences among groups in attrition or other health out-
comes.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A No mortality (as part of a concentration-response gradient) was observed in any treat-
ment group. Statistical analysis was not necessary.
Metric 22: Reporting of Data High Data for all outcomes presented.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes.

Additional Comments:  Non-definitive 96 hr LC 50 value reported for DINP.

Overall Quality Determination High
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Study Citation: IVL, (2001). Further investigations on the influence of sediment-associated phthalate esters (DEHP and DINP) on hatching and survival of the moorfrog,
Rana arvalis.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:

Taxa, Species, Age:
Health Outcome:

Vertebrate; Amphibian; Rana arvalis; Embryo
Development/Growth

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7328184
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The DINP was identified by CASRN.
Metric 2: Test Substance Source High The DINP was donated from EXXON Chemicals, and was verified by gas chromatogra-
phy.
Metric 3: Test Substance Purity High The purity was reported to be 99.9%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control and a solvent control
with acetone.
Metric 5: Negative Control Response High The negative control responses were reported in Tables 12 and 13 and in Figure 7 and
were adequate for the outcomes of interest.
Metric 6: Randomized Allocation Medium  Frog eggs were reported to be randomly distributed into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The tests were reported to occur in 3L glass beakers with 400g of soil dosed with the
Preparation test substance and 2L of synthetic lake water. The soil was prepared by dissolving the
phthalate in acetone and mixing it in uncontaminated homogenized, air-dried sediment.
The solvent was then evaporated and the soil was added to more uncontaminated soil to
achieve the proper concentration.
Metric 8: Consistency of Exposure High All exposures were for 26d in 3L glass beakers with 400g sediment and 2L of artificial
Administration lake water. They were all aerated for the duration of the study. All test chambers were
covered.
Metric 9: Measurement of Test Substance High The test substance was reported to be measured using GC analysis.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the tests at 10C were reported to last for 26d and was ade-
quate for the outcomes of interest.
Metric 11: Number of Exposure Groups/ Medium  There were 3 reported exposure groups, which is less than is typical, but was adequate
Spacing of Exposure Levels for the outcomes of interest. Spacing was adequate as well.
Metric 12: Testing at or Below Solubility Limit N/A The exposure was via sediment.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The test organisms were collected from a small island in Umealvens in Umea Sweden.
This creates concerns about animal health.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the eggs were acclimated prior to the start of the test.

Conditions

Continued on next page ...
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Study Citation: IVL, (2001). Further investigations on the influence of sediment-associated phthalate esters (DEHP and DINP) on hatching and survival of the moorfrog,
Rana arvalis. )
Duration: Overall Duration: 11 - 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:

Taxa, Species, Age:

Vertebrate; Amphibian; Rana arvalis; Embryo

Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7328184
Domain Metric Rating Comments
Metric 15: Number of Organisms and Medium  There were approximately 50 eggs per test chamber with 5 replicates per treatment and
Replicates per Group control.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium  The test was conducted at 10C with a 12L:12D photoperiod in synthetic lake water. The

water was reported to be aerated Temperatures, D.O.s, and pH levels were reported. It
was not reported if the tadpoles were fed after the they hatched.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—time to embryo hatch, deformation rate, and growth.
Metric 18: Consistency of Outcome High Hatch was monitored on days 9, 12, 16, and 21 for the 10C studies and tadpole develop-
Assessment ment was assessed at the end of the study.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical analysis were described in the “Statistical methods™ section.

Metric 22: Reporting of Data High Exposure and control related findings were reported in Tables 12 and 13 and in Figure 7
and were adequate for the outcomes of interest.

Metric 23: Explanation of Unexpected Outcomes Medium  Variability was reported in the tables. Study author reported that some of the test sub-

stance started to leach into the test water and could potentially affect the outcomes.

Additional Comments:

This portion of the study was on the effect of DINP on hatch time, tadpole deformities, and tadpole weights in embryos and the tadpoles that hatched from
said embryos at 10C. The outcome selected was development/growth.

Overall Quality Determination High
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Study Citation: IVL, (2001). Further investigations on the influence of sediment-associated phthalate esters (DEHP and DINP) on hatching and survival of the moorfrog,
Rana arvalis.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Amphibian; Rana arvalis; Embryo
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7328184
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The DINP was identified by CASRN.
Metric 2: Test Substance Source High The DINP was donated from EXXON Chemicals, and was verified by gas chromatogra-
phy.
Metric 3: Test Substance Purity High The purity was reported to be 99.9%.

Domain 2: Test Design

Metric 4: Negative Controls High
Metric 5: Negative Control Response High
Metric 6: Randomized Allocation Medium

Study authors reported the use of a concurrent negative control and a solvent control
with acetone.

The negative control responses were reported in Tables 12 and 13 and were adequate for
the outcomes of interest.

Frog eggs were reported to be randomly distributed into study groups.

Domain 3: Exposure Characterization

Metric 7: Experimental System/Test Media High
Preparation

Metric 8: Consistency of Exposure High
Administration

Metric 9: Measurement of Test Substance High

) Concentration )

Metric 10: Exposure Duration and Frequency High

Metric 11: Number of Exposure Groups/ Medium
Spacing of Exposure Levels

Metric 12: Testing at or Below Solubility Limit N/A

The tests were reported to occur in 3L glass beakers with 400g of soil dosed with the
test substance and 2L of synthetic lake water. The soil was prepared by dissolving the
phthalate in acetone and mixing it in uncontaminated homogenized, air-dried sediment.
The solvent was then evaporated and the soil was added to more uncontaminated soil to
achieve the proper concentration.

All exposures were for 26d in 3L glass beakers with 400g sediment and 2L of artificial
lake water. They were all aerated for the duration of the study. All test chambers were
covered.

The test substance was reported to be measured using GC analysis.

The exposure duration for the tests at 10C were reported to last for 26d and was ade-
quate for the outcomes of interest.

There were 3 reported exposure groups, which is less than is typical, but was adequate
for the outcomes of interest.

The exposure was via sediment.

Domain 4: Test Organism

Metric 13: Test Organism Characteristics Low The test organisms were collected from a small island in Umealvens in Umea Sweden.
This creates concerns about animal health.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the eggs were acclimated prior to the start of the test.
Conditions
Metric 15: Number of Organisms and Medium  There were approximately 50 eggs per test chamber with 5 replicates per treatment and
Replicates per Group control.

Continued on next page ...
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Study Citation: IVL, (2001). Further investigations on the influence of sediment-associated phthalate esters (DEHP and DINP) on hatching and survival of the moorfrog,
Rana arvalis.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: > 21 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Amphibian; Rana arvalis; Embryo
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7328184
Domain Metric Rating Comments
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium  The test was conducted at 10C with a 12L:12D photoperiod in synthetic lake water. The
water was reported to be aerated Temperatures, D.O.s, and pH levels were reported. It
was not reported if the tadpoles were fed after the they hatched.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—egg and tadpole mortality.
Metric 18: Consistency of Outcome High Hatch was monitored on days 9, 12, 16, and 21 for the 10C studies and tadpole survival
Assessment was assessed at the end of the study.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analysis were described in the “Statistical methods” section.
Metric 22: Reporting of Data High Exposure and control related findings were reported in Tables 12 and 13 and were ade-
quate for the outcomes of interest.
Metric 23: Explanation of Unexpected Outcomes Medium  Variability was reported in the tables. Study author reported that some of the test sub-

stance started to leach into the test water and could potentially affect the outcomes.

Additional Comments:
was mortality.

This portion of the study was on the effect of DINP on mortality in embryos and the tadpoles that hatched from said embryos at 10C. The outcome selected

Overall Quality Determination

High
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Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic

Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Study Citation:

organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route,
Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Salmo mykiss; Juvenile

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance nomenclature reported without CASRN
Metric 2: Test Substance Source Low Reported as provided by manufacturer from commercially available batches. Manufac-
ture name and batch number not provided. No analytical data reported.
Metric 3: Test Substance Purity High At least 95% purity
Domain 2: Test Design
Metric 4: Negative Controls High Negative control reported
Metric 5: Negative Control Response High Control response acceptable
Metric 6: Randomized Allocation Low Allocation method not reported.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental system well described. However, headspace or measures to prevent
Preparation volatilization not reported.
Metric 8: Consistency of Exposure High Exposure administration consistent across groups.
Administration
Metric 9: Measurement of Test Substance High Sample extracts were analyzed by gas chromatography at start and end of test.
Concentration
Metric 10: Exposure Duration and Frequency High Duration and frequency of exposure appropriate for test.
Metric 11: Number of Exposure Groups/ High Exposure levels appropriate. Range finding test was performed.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Test performed at or below water solubility
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source not reported.
Metric 14: Acclimatization and Pretreatment High Appropriate acclimation for test reported.
Conditions
Metric 15: Number of Organisms and Medium  Each test was performed using duplicate test concentrations with 10 organisms per test
Replicates per Group vessel.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions appropriate for test.
Metric 17: Outcome Assessment Methodology High Intended outcomes reported.

Continued on next page ...
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Salmo mykiss; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High Outcome assessment consistent across groups.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High Environmental conditions were consistant across groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No reported differences between groups.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods performed and described.
Metric 22: Reporting of Data Medium  Only treatment endpoints reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes reported.

Additional Comments:  None

Overall Quality Determination High
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Study Citation: Carnevali, O., Giorgini, E., Canuti, D., Mylonas, C. C., Forner-Piquer, 1., Maradonna, F. (2019). Diets contaminated with Bisphenol A and Di-isononyl
phtalate modify skeletal muscle composition: A new target for environmental pollutant action. Science of the Total Environment 658(Elsevier):250-259.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Musculoskeletal
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 5532247
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The DiNP was identified by name only.
Metric 2: Test Substance Source Low The source of the DiNP was not reported, nor was it reported to be analytically verified.
Metric 3: Test Substance Purity Low The purity of the DiNP was not reported.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of an appropriate negative control in which the vehicle
was used. 1.4mL EtOH/kg of food was used.
Metric 5: Negative Control Response High The negative control response was reported in Fig 1-4 and was adequate for the the
outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the fish were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low The test system was not described in great detail. It is unclear if the test system was
Preparation static or flow-through. The experimental feed was prepared according to Maradonna
et al., 2015, but no other details were provided regaridng the preparation of the test
substance.
Metric 8: Consistency of Exposure Low The fish were fed 0.7% of their body weight divided into 5 feedings per day of experi-
Administration mental feed. However, little other details regarding the exposure methods and protocol
were reported. Tank size and water volume were not reported.
Metric 9: Measurement of Test Substance Low It was not reported if the DiNP was analytically measured at any point in the study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 21d. This was adequate to see a response.
Metric 11: Number of Exposure Groups/ Medium There were 2 exposure groups with DiNP in this study. There was a low treatment with
Spacing of Exposure Levels 15ug/kg/day and a high treatment with 1500ug/kg/day.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium The fish were reported to be from a commercial aquaculture facility in Crete, Greece,
but the exact name was not given. This creates some concern about the health of the
organisms.
Metric 14: Acclimatization and Pretreatment Medium It was reported that the fish were acclimated, but the exact acclimation period was not

Conditions

reported.

Continued on next page ...
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Study Citation: Carnevali, O., Giorgini, E., Canuti, D., Mylonas, C. C., Forner-Piquer, 1., Maradonna, F. (2019). Diets contaminated with Bisphenol A and Di-isononyl
phtalate modify skeletal muscle composition: A new target for environmental pollutant action. Science of the Total Environment 658(Elsevier):250-259.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (freshwater); Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; Adult

Health Outcome: Mechanistic-Biomarkers (exposure and eftect)-Cell signaling/function-Musculoskeletal

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 5532247

Domain Metric Rating Comments
Metric 15: Number of Organisms and Low There were 10 fish per test chamber, and each treatment was performed in duplicate,
Rep]icates per Group which is lower than is typical.

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Low Little information was provided on the test conditions. The water used was not reported,
nor was the temperature or the photoperiod. The fish were fed at 0.7% of their body
weight in five feeding per day.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcomes
of interest—changes in macromolecular composition of the muscles as well as other
biochemical changes.

Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed

Assessment consistently across study groups. The outcome assessment was described in detail.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups. Little details were
provided on the environmental conditions of the fish.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High The statistical methods were appropriate and were described in the “statistical analysis”
section of the paper.

Metric 22: Reporting of Data High Data for each exposure group and control were provided in Fig 1-4 and were appropriate
for the outcomes of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:  This evaluation was on the effect of DiNP on gilthead sea bream. The exposure was via diet and macromolecular composition of the muscles was assessed:
lipids, triglycerides, unsaturated and saturated lip alkyl chains, as well as pyruvate, protein, and phosphorylated proteins. Peak fitting of Amide I and
Amide II bands was performed, and gene expression and enzymatic activity of calpains was assessed. Mechanistic outcomes were selected for this study.
Maradonna et al 2015 was cited for experimental food preparation.

Overall Quality Determination Medium
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Call, D.J., Cox, D. A., Geiger, D. L., Genisot, K. I., Markee, T. P., Brooke, L. T., Polkinghorne, C. N., Vandeventer, F. A., Gorsuch, J. W., Robillard, K. A.,

Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 2. Sediment

Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Study Citation:

exposures. Environmental Toxicology and Chemistry 20(8):1805-1815.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Taxa, Species, Age:

Invertebrate; Arthropods; Chironomus tentans; Larvae

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679311
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High DINP identified by name and two CAS numbers (28553-12-0 and 68515-48-0).
Metric 2: Test Substance Source High Source of DINP was Aristech Chemical.
Metric 3: Test Substance Purity High Purity > 99%.
Domain 2: Test Design
Metric 4: Negative Controls High Negative controls (sediment and silica sand) were used in this experiment.
Metric 5: Negative Control Response High Biological response of controls was appropriate as shown in Table 5.
Metric 6: Randomized Allocation Low It was not reported how organisms were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High Methods of sediment collection and preparation (including chemical addition) and addi-
Preparation tion of sediment to test beakers were described in detail.
Metric 8: Consistency of Exposure High Exposure consistency reported and consistent.
Administration
Metric 9: Measurement of Test Substance High Concentrations measured using HPLC, described in methods and referenced in Call et al
Concentration 2001.
Metric 10: Exposure Duration and Frequency High Duration (10 day exposure) was appropriate for experimental design and followed cited
methods (EPA 1994).
Metric 11: Number of Exposure Groups/ N/A One exposure concentration for DINP in sediment (3000 mg/kg).
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A Exposure via sediment.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source of test organism not reported.
Metric 14: Acclimatization and Pretreatment Low Acclimation of test organism prior to exposure was not reported.
Conditions
Metric 15: Number of Organisms and Medium  Tests with DEHP, DINP and DIDP utilized 5 replicates of 3000 mg/kg sediment with

Replicates per Group

10 organisms per beaker and five sediment control replicates with 10 test organisms per
beaker and two silica sand control replicates with 10 test organisms per beaker.

Domain 5: Outcome Assessment
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Study Citation: Call, D.J., Cox, D. A., Geiger, D. L., Genisot, K. I., Markee, T. P., Brooke, L. T., Polkinghorne, C. N., Vandeventer, F. A., Gorsuch, J. W., Robillard, K. A.,
Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 2. Sediment
exposures. Environmental Toxicology and Chemistry 20(8):1805-1815.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Larvae
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679311
Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions including feeding, intermittent water renewal system, lighting,
and temperature were reported. Authors recorded temperature, dissolved oxygen, and
pH on days 0 and 10 and conductivity on days 1 and 9.
Metric 17: Outcome Assessment Methodology Medium  Survivor count determined after the 10 day exposure but not reported as percent mortal-
ity.
Metric 18: Consistency of Outcome High Survivor count determined at conclusion of study (10 day exposure)
Assessment
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Medium  Slightly more control organisms were reported than study design specified. Authors
Design and Procedures added a footnote in table 5 that more test organisms may have been inadvertently added
to this group.
Metric 20: Outcomes Unrelated to Exposure High Details regarding test organism attrition and outcomes unrelated to exposure were re-

ported for each study group and there were no differences among groups that could
influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Survival data from toxicity tests were summarized usingthe trimmed Spearman—Karber
method. Dry weight datawere analyzed by one-way analysis of variance and Dun-
nett’sprocedure using a SigmaStatt Program.

Metric 22: Reporting of Data Medium  Treatment and control data were reported in Table 5. Results were pooled across the 5
replicates.

Metric 23: Explanation of Unexpected Outcomes Medium  Variability not reported but results suggest no excessive variability among the 5 repli-
cates.

Additional Comments:  None

Overall Quality Determination High
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Call, D.J., Cox, D. A., Geiger, D. L., Genisot, K. 1., Markee, T. P., Brooke, L. T., Polkinghorne, C. N., Vandeventer, F. A., Gorsuch, J. W, Robillard, K. A.,

Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 2. Sediment

Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Study Citation:

exposures. Environmental Toxicology and Chemistry 20(8):1805-1815.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Taxa, Species, Age:

Invertebrate; Arthropods; Chironomus tentans; Larvae

Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679311
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High DINP identified by name and two CAS numbers (28553-12-0 and 68515-48-0).
Metric 2: Test Substance Source High Source of DINP was Aristech Chemical.
Metric 3: Test Substance Purity High Purity > 99%.
Domain 2: Test Design
Metric 4: Negative Controls High Negative controls (sediment and silica sand) were used in this experiment.
Metric 5: Negative Control Response High Biological response of controls was appropriate as shown in Table 5.
Metric 6: Randomized Allocation Low It was not reported how organisms were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High Methods of sediment collection and preparation (including chemical addition) and addi-
Preparation tion of sediment to test beakers were described in detail.
Metric 8: Consistency of Exposure High Exposure consistency reported and consistent.
Administration
Metric 9: Measurement of Test Substance High Concentrations measured using HPLC, described in methods and referenced in Call et al
Concentration 2001.
Metric 10: Exposure Duration and Frequency High Duration (10 day exposure) was appropriate for experimental design and followed cited
methods (EPA 1994).
Metric 11: Number of Exposure Groups/ N/A One exposure concentration for DINP in sediment (3000 mg/kg).
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A Exposure via sediment.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source of test organism not reported.
Metric 14: Acclimatization and Pretreatment Low Acclimation of test organism prior to exposure was not reported.
Conditions
Metric 15: Number of Organisms and Medium  Tests with DEHP, DINP and DIDP utilized 5 replicates of 3000 mg/kg sediment with
Replicates per Group 10 organisms per beaker and five sediment control replicates with 10 test organisms per
beaker and two silica sand control replicates with 10 test organisms per beaker.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions including feeding, intermittent water renewal system, lighting,

and temperature were reported. Authors recorded temperature, dissolved oxygen, and
pH on days 0 and 10 and conductivity on days 1 and 9.

Continued on next page...
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Study Citation: Call, D.J., Cox, D. A., Geiger, D. L., Genisot, K. I., Markee, T. P., Brooke, L. T., Polkinghorne, C. N., Vandeventer, F. A., Gorsuch, J. W., Robillard, K. A.,
Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 2. Sediment
exposures. Environmental Toxicology and Chemistry 20(8):1805-1815.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days

Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Larvae

Health Outcome: Development/Growth

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 679311

Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High Sediment was sieved, survivors collected, dried, and weighed.
Metric 18: Consistency of Outcome High Weight determined at conclusion of study (10 day exposure).
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Medium  Slightly more control organisms were reported than study design specified. Authors
Design and Procedures added a footnote in table 5 that more test organisms may have been inadvertently added
to this group.
Metric 20: Outcomes Unrelated to Exposure High Details regarding test organism attrition and outcomes unrelated to exposure were re-

ported for each study group and there were no differences among groups that could
influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Survival data from toxicity tests were summarized usingthe trimmed Spearman—Karber
method. Dry weight datawere analyzed by one-way analysis of variance and Dun-
nett’sprocedure using a SigmaStatt Program.

Metric 22: Reporting of Data High Treatment and control data were reported in Table 5. Results were represented as aver-
age dry weight per individual.

Metric 23: Explanation of Unexpected Outcomes Medium  Variability not reported but results suggest no excessive variability among the 5 repli-
cates.

Additional Comments:  None

Overall Quality Determination High
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Study Citation: Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7325945
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name, lot # and CAS#
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as 99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system and methods for preparation of test media were described in
Preparation adequate detail
Metric 8: Consistency of Exposure High Details of exposure administration were reported and exposures were administered
Administration consistently across study groups
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure wasreported and appropriate for the study type
Metric 11: Number of Exposure Groups/ N/A Only one concentration tested
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Exposure concentration was below the water solubility limit
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source
Metric 14: Acclimatization and Pretreatment High all pretreatment conditions were the same for control and exposed organisms
Conditions
Metric 15: Number of Organisms and Medium 10 per replicate with 4 replicates used
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest

Continued on next page ...
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Study Citation: Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7325945
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure High there were no differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described, but the endpoint was non-calculable
Metric 22: Reporting of Data High Data for exposure-related findings were shown for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High unexpected outcomes were satisfactorily explained.

Additional Comments:  None

Overall Quality Determination High
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Study Citation:
Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Invertebrate; Arthropods; Chironomus tentans; Not Applicable (e.g., fungi or algae studies) or Not Reported

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7325945
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name, lot # and CAS#
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as 99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system and methods for preparation of test media were described in
Preparation adequate detail
Metric 8: Consistency of Exposure High Details of exposure administration were reported and exposures were administered
Administration consistently across study groups
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure wasreported and appropriate for the study type
Metric 11: Number of Exposure Groups/ N/A Only one concentration tested
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Exposure concentration was below the water solubility limit
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source
Metric 14: Acclimatization and Pretreatment High all pretreatment conditions were the same for control and exposed organisms
Conditions
Metric 15: Number of Organisms and Medium 10 per replicate with 4 replicates used
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups

Assessment

Continued on next page ...
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Study Citation: Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Chironomus tentans; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7325945
Domain Metric Rating Comments
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure High there were no differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described, but the endpoint was non-calculable
Metric 22: Reporting of Data High Data for exposure-related findings were not shown for each treatment and control group,
Metric 23: Explanation of Unexpected Outcomes High unexpected outcomes were satisfactorily explained.

Additional Comments:  None

Overall Quality Determination High
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Study Citation:

Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic

organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Invertebrate; Arthropods; Daphnia magna; Not Applicable (e.g., fungi or algae studies) or Not Reported
Immobilization

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance nomenclature reported without CASRN
Metric 2: Test Substance Source Low Reported as provided by manufacturer from commercially available batches. Manufac-
ture name and batch number not provided. No analytical data reported.
Metric 3: Test Substance Purity High At least 95% purity
Domain 2: Test Design
Metric 4: Negative Controls High Negative control reported
Metric 5: Negative Control Response High Control response acceptable
Metric 6: Randomized Allocation Low Allocation method not reported.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental system well described. However, headspace or measures to prevent
Preparation volatilization not reported.
Metric 8: Consistency of Exposure High Exposure administration consistent across groups.
Administration
Metric 9: Measurement of Test Substance Medium  Sample extracts were analyzed by gas chromatography at start and end of test. In static
Concentration studies, final test concentrations frequently were 50% of the initial concentrations. Loss
of the phthalate esters was thought to be principally due to adsorption to the test vessels.
Metric 10: Exposure Duration and Frequency High Duration and frequency of exposure appropriate for test.
Metric 11: Number of Exposure Groups/ High Exposure levels appropriate. Range finding test was performed.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Test performed at or below water solubility
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source not reported.
Metric 14: Acclimatization and Pretreatment High Appropriate acclimation for test reported.
Conditions
Metric 15: Number of Organisms and Medium  Each test was performed using duplicate test concentrations with 10 organisms per test
Replicates per Group vessel.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions appropriate for test.

Continued on next page ...
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Immobilization
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High Intended outcomes reported.
Metric 18: Consistency of Outcome High Outcome assessment consistent across groups.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High Environmental conditions were consistant across groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No reported differences between groups.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods performed and described.
Metric 22: Reporting of Data Medium  Only treatment endpoints reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes reported.

Additional Comments:  None

Overall Quality Determination High
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Study Citation: Bionomics,, Springborn (1984). Acute toxicity of fourteen phthalate esters to Daphnia magna (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316223
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Medium Chemical is identified by name and CASRN, no other verification is provided.
Metric 2: Test Substance Source Low Chemicals were provided by the General Electric Company in 1-L amber glass bottles-
no analytical verification or additional information was provided.
Metric 3: Test Substance Purity Low Purity and/or grade of test substance were not reported.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group (i.e. all
conditions equal except chemical exposure).
Metric 5: Negative Control Response High No mortality or adverse effects reported in the controls.
Metric 6: Randomized Allocation Medium Test organisms were impartially distributed among test containers.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium The experimental system and/or test media preparation methods were adequately re-
Preparation ported but did not account for physical-chemical properties, specifically the low solubil-
ity in the test medium and rapid degradation rate. The test concentrations were very low
at the end of the test, but the authors reported all of the concentrations. Any endpoint
should be calculated in terms of the mean-measured concentration rather than the initial
measured concentration, which is reported in the study.
Metric 8: Consistency of Exposure High Details of exposure administration were reported and exposures were administered
Administration consistently across study groups.
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods. Analytical technologies used were highly sensitive (GC-MS).
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type and/or outcome(s) of interest (acute Daphnia study of 48-hour duration).
Metric 11: Number of Exposure Groups/ Low Test concentrations were spaced with the intention of bracketing the limit of solubility,
Spacing of Exposure Levels but the actual measured test concentrations were very low. The results of this test can
only be used to characterize the toxicity up to the limit of solubility of the test medium,
which may or may not reflect the solubility reported in other sources.
Metric 12: Testing at or Below Solubility Limit Low The authors reported that the initial test featured a film that captured and killed a sig-

nificant number of the daphnia. A solvent should have been used. As this did not cause
excess mortality in the test, this was not determined to negatively affect the results of the
test. Only 1 concentration was used.

Domain 4: Test Organism

Continued on next page ...
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...continued from previous page

Study Citation: Bionomics,, Springborn (1984). Acute toxicity of fourteen phthalate esters to Daphnia magna (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316223
Domain Metric Rating Comments
Metric 13: Test Organism Characteristics Low The source (and sex if relevant) of the test animals was not reported.
Metric 14: Acclimatization and Pretreatment Low The study did not report whether test organisms were acclimatized and/or whether pre-
Conditions treatment conditions were the same for control and exposed groups. As excess mortality
was not observed in the controls, this was not determined to adversely affect the out-
come.

Metric 15: Number of Organisms and Low 5 daphnia/replicate is far lower than the guideline required 20 daphnia/replicate.

Replicates per Group
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions, food, water, and nutrients were conducive
to maintenance of health and biomass loading was appropriate.

Metric 17: Outcome Assessment Methodology Low Significant deficiencies in the reported outcome assessment methodology were identi-
fied. The test was intended to quantify the mortality up to the limit of solubility of the
chemical. This was not accomplished due to the extremely low solubility in the test
medium. In both the definitive and the corroborative tests, the authors report that a film
of insoluble test material formed on the surface that entrapped some of the test organ-
isms but didn’t result in mortality in the corroborative test.

Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed

Assessment consistently across study groups.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Low A film of insoluble test material may have affected the test organisms.
Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods N/A No mortality observed so statistical analysis was not needed.

Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
and were adequate to determine values for the endpoint(s) of interest.

Metric 23: Explanation of Unexpected Outcomes Low The authors did not conduct a solubility test in the test medium that would have ex-

plained why the measured test concentrations were so low in comparison to the reported
solubility of the test material elsewhere.

Continued on next page...
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Study Citation: Bionomics,, Springborn (1984). Acute toxicity of fourteen phthalate esters to Daphnia magna (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316223
Domain Metric Rating Comments

Additional Comments:  This study result should be interpreted with caution. This test was comprised of two parts- a definitive and corroborative test. The definitive test was
not valid because a film of insoluble test material formed on the surface of the test medium, causing excess mortality. In the corroborative test, the
material apparently also formed a film, but no mortality was observed. Results should be calculated in terms of mean-measured test concentration of
the concentrations at the beginning and end of the tests, rather than only at the initiation of the test, which is how the authors report the study results.
Furthermore, no solubility test was conducted with the test medium, so the results may not be representative of the solubility of DEHP in a natural aquatic
system.

Overall Quality Determination Medium
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Study Citation: Brown, D., Croudace, C. P., Williams, N. J., Shearing, J. M., Johnson, P. A. (1998). The effect of phthalate ester plasticisers tested as surfactant stabilised
dispersions on the reproduction of the Daphnia magna. Chemosphere 36(6):1367-1379.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679904
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Identified by nomenclature (Table 1a).
Metric 2: Test Substance Source High Sources identified (Table 1a).
Metric 3: Test Substance Purity High ”These samples are commercial products with stated purities in excess of 99.5 (w/w).”
Domain 2: Test Design
Metric 4: Negative Controls High “Five Daphnia were used in each test beaker with two replicates for the control, the
dispersant control (10 mg/l) and for each phthalate treatment.”
Metric 5: Negative Control Response High No effects observed in any controls.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High A large amount of surfactant (10x the concentration of phthalate) was used to ensure that
Preparation phthalate was suspended in the test solution.
Metric 8: Consistency of Exposure High Exposures were administered consistently across study groups.
Administration
Metric 9: Measurement of Test Substance Uninformative Exposure concentrations were not verified in acute tests, and due to the use of surfactant
Concentration to attain nominal concentrations well in excess of solubility (“three orders of magni-
tude” according to the paper), there is serious doubt that actual concentrations resemble
nominal. Although the authors report that for the chronic tests the actual concentrations
resembled nominal when tested in freshly prepare treatment solution, they note that
”phase separation of the dispersions had occurred in storage and the dispersions were
thoroughly stirred before analysis”. This does not resemble exposure conditions.
Metric 10: Exposure Duration and Frequency High Duration and frequency are appropriate for the study type.
Metric 11: Number of Exposure Groups/ N/A This is a limit test ("3 orders of magnitude” above solubility limit, no adverse effects
Spacing of Exposure Levels noted in any exposure)
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations exceeded the solubility limit but were within the dispersibility
limit with the dispersants used, as noted by the authors.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High “The test organism was the freshwater crustacean Daphnia magna Strauss, derived from
continuous laboratory cultures.”
Metric 14: Acclimatization and Pretreatment High “The cultures were maintained under similar conditions (water, temperature, photope-

riod and feeding) to those described for the reproduction test”

Continued on next page ...
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Study Citation: Brown, D., Croudace, C. P., Williams, N. J., Shearing, J. M., Johnson, P. A. (1998). The effect of phthalate ester plasticisers tested as surfactant stabilised
dispersions on the reproduction of the Daphnia magna. Chemosphere 36(6):1367-1379.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679904
Domain Metric Rating Comments
Metric 15: Number of Organisms and N/A This is a limit test.
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High “The reconstituted water medium used for testing and maintenance of stock cultures
was Elendt’s M4 medium (Elendt and Bias, 1990). The water was aerated for > 2 hours
before use and had a nominal pH of 8. ””The test system was maintained at 20 +1°C
by housing the test vessels in a temperature controlled room and the photoperiod was
controlled to 16 hours light and 8 hours dark with a 15 minute transition period.”
Metric 17: Outcome Assessment Methodology High Mortality was evaluated as immobilisation.
Metric 18: Consistency of Outcome High Outcomes were assessed consistently across study groups.
Assessment
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High There were no reported differences among the study groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods N/A Statistical analysis was not conducted, and not typical for this type of test.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.
Additional Comments:  None
Overall Quality Determination Uninformative
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Study Citation: Union Carbide Corporation Environmental Services, (1980). The acute toxicity of Mrd-80-5 to the water flea Daphnia magna Straus.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1325557
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Medium Chemical was identified by name and CAS# but the CAS# was provided only on the
coversheet.
Metric 2: Test Substance Source Low The source was not reported.
Metric 3: Test Substance Purity Low Purity and/or grade of test substance were not reported.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response Low The biological response of the negative control group was not reported.
Metric 6: Randomized Allocation Medium The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low The experimental system and/or test media preparation methods were adequately re-
Preparation ported but did not completely account for solubility concerns. Concentration of test
substance were not measured at any point during the study.
Metric 8: Consistency of Exposure High Details of exposure administration were reported and exposures were administered
Administration consistently across study groups
Metric 9: Measurement of Test Substance Low Exposure concentrations were not measured
Concentration
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ High The number of exposure groups and spacing of exposure levels were justified for a dose
Spacing of Exposure Levels response
Metric 12: Testing at or Below Solubility Limit Uninformative The water solubility of DINP is 0.2 mg/L
(https://www.epa.gov/system/files/documents/2021-08/casrn-28553-12-0-di-
isononyl-phthalate-final-scope.pdf) and test concentrations were all above the water
solubility limit. Solvent vehicle was not used. A note indicating that test material was
not fully dissolved appears after table 1.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source
Metric 14: Acclimatization and Pretreatment High All pretreatment conditions were the same for control and exposed organisms
Conditions
Metric 15: Number of Organisms and Medium The numbers of test organisms and replicates were reported and sufficient to character-
Replicates per Group ize toxicological effects.

Continued on next page ...
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Study Citation: Union Carbide Corporation Environmental Services, (1980). The acute toxicity of Mrd-80-5 to the water flea Daphnia magna Straus.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1325557
Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Environmental conditions of test system were most likely conducive to maintenance of
organism health but actual measured condition values for control and exposed vessels
was not reported

Metric 17: Outcome Assessment Methodology Low The outcome assessment methodology was not clearly reported
Metric 18: Consistency of Outcome Low Details regarding the execution of the study protocol for outcome assessment were lim-
Assessment ited

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods Low Statistical analysis was performed but not described adequately.

Metric 22: Reporting of Data Medium Data for exposure-related findings were presented for each treatment group but not for
the control

Metric 23: Explanation of Unexpected Outcomes Low The study did not report any measures of variability.

Additional Comments:  The exposure concentration were above the water solubility limit of 0.2 mg/ L reported in the final scope document of DINP. It was reported that unusual
mortality occurred via entrapment in test material at all tested concentrations.

Overall Quality Determination Uninformative
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Study Citation:

Brown, D., Croudace, C. P., Williams, N. J., Shearing, J. M., Johnson, P. A. (1998). The effect of phthalate ester plasticisers tested as surfactant stabilised

dispersions on the reproduction of the Daphnia magna. Chemosphere 36(6):1367-1379.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Invertebrate; Arthropods; Daphnia magna; Juvenile
Reproductive/Teratogenic

Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679904
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Identified by nomenclature (Table 1a).
Metric 2: Test Substance Source High Sources identified (Table 1a).
Metric 3: Test Substance Purity High ”These samples are commercial products with stated purities in excess of 99.5 (w/w).”
Domain 2: Test Design
Metric 4: Negative Controls High “Ten replicate beakers each containing 1 Daphnia were used for the control, dispersant
control (10 mg/1) and for each phthalate treatment.”
Metric 5: Negative Control Response High No effects observed in any controls.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High A large amount of surfactant (10x the concentration of phthalate) was used to ensure that
Preparation phthalate was suspended in the test solution.
Metric 8: Consistency of Exposure High Exposures were administered consistently across study groups.
Administration
Metric 9: Measurement of Test Substance High The authors report that for the chronic tests the actual recovered concentrations resem-
Concentration bled nominal when tested in freshly prepared treatment solution and in solution held for
the duration of the experiment (Tables 6 & 7).
Metric 10: Exposure Duration and Frequency High Duration and frequency are appropriate for the study type.
Metric 11: Number of Exposure Groups/ N/A This is a limit test ("3 orders of magnitude” above solubility limit, no adverse effects
Spacing of Exposure Levels noted in any exposure).
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations exceeded the solubility limit but were within the dispersibility
limit with the dispersants used, as noted by the authors.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High “The test organism was the freshwater crustacean Daphnia magna Strauss, derived from
continuous laboratory cultures.”
Metric 14: Acclimatization and Pretreatment High ”The cultures were maintained under similar conditions (water, temperature, photope-
Conditions riod and feeding) to those described for the reproduction test”
Metric 15: Number of Organisms and N/A This is a limit test.

Replicates per Group

Domain 5: Outcome Assessment

Continued on next page ...
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...continued from previous page

Study Citation: Brown, D., Croudace, C. P., Williams, N. J., Shearing, J. M., Johnson, P. A. (1998). The effect of phthalate ester plasticisers tested as surfactant stabilised
dispersions on the reproduction of the Daphnia magna. Chemosphere 36(6):1367-1379.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile

Health Outcome: Reproductive/Teratogenic

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 679904

Domain Metric Rating Comments

Metric 16: Adequacy of Test Conditions High ”The reconstituted water medium used for testing and maintenance of stock cultures

was Elendt’s M4 medium (Elendt and Bias, 1990). The water was aerated for > 2 hours
before use and had a nominal pH of 8. ””The test system was maintained at 20 +1°C

by housing the test vessels in a temperature controlled room and the photoperiod was
controlled to 16 hours light and 8 hours dark with a 15 minute transition period.”

Metric 17: Outcome Assessment Methodology High “From day 5, observations were also made daily for the presence of offspring (termed
F1 generation).”
Metric 18: Consistency of Outcome High Outcomes were assessed consistently across study groups.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences among the study groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods N/A Statistical analysis was not conducted, and not typical for this type of test.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments:  None

Overall Quality Determination High
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Study Citation:

Brown, D., Croudace, C. P., Williams, N. J., Shearing, J. M., Johnson, P. A. (1998). The effect of phthalate ester plasticisers tested as surfactant stabilised

dispersions on the reproduction of the Daphnia magna. Chemosphere 36(6):1367-1379.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Invertebrate; Arthropods; Daphnia magna; Juvenile

Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679904
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Identified by nomenclature (Table 1a).
Metric 2: Test Substance Source High Sources identified (Table 1a).
Metric 3: Test Substance Purity High “These samples are commercial products with stated purities in excess of 99.5 (w/w).”
Domain 2: Test Design
Metric 4: Negative Controls High “Ten replicate beakers each containing 1 Daphnia were used for the control, dispersant
control (10 mg/1) and for each phthalate treatment.”
Metric 5: Negative Control Response High No effects observed in any controls.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High A large amount of surfactant (10x the concentration of phthalate) was used to ensure that
Preparation phthalate was suspended in the test solution.
Metric 8: Consistency of Exposure High Exposures were administered consistently across study groups.
Administration
Metric 9: Measurement of Test Substance High The authors report that for the chronic tests the actual recovered concentrations resem-
Concentration bled nominal when tested in freshly prepared treatment solution and in solution held for
the duration of the experiment (Tables 6 & 7).
Metric 10: Exposure Duration and Frequency High Duration and frequency are appropriate for the study type.
Metric 11: Number of Exposure Groups/ N/A This is a limit test ("3 orders of magnitude” above solubility limit, no adverse effects
Spacing of Exposure Levels noted in any exposure).
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations exceeded the solubility limit but were within the dispersibility
limit with the dispersants used, as noted by the authors.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High “The test organism was the freshwater crustacean Daphnia magna Strauss, derived from
continuous laboratory cultures.”
Metric 14: Acclimatization and Pretreatment High “The cultures were maintained under similar conditions (water, temperature, photope-
Conditions riod and feeding) to those described for the reproduction test”
Metric 15: Number of Organisms and N/A This is a limit test.

Replicates per Group

Domain 5: Outcome Assessment

Continued on next page ...
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...continued from previous page

Study Citation: Brown, D., Croudace, C. P., Williams, N. J., Shearing, J. M., Johnson, P. A. (1998). The effect of phthalate ester plasticisers tested as surfactant stabilised
dispersions on the reproduction of the Daphnia magna. Chemosphere 36(6):1367-1379.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile

Health Outcome: Mortality

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 679904

Domain Metric Rating Comments

Metric 16: Adequacy of Test Conditions High ”The reconstituted water medium used for testing and maintenance of stock cultures

was Elendt’s M4 medium (Elendt and Bias, 1990). The water was aerated for > 2 hours
before use and had a nominal pH of 8. ””The test system was maintained at 20 +1°C

by housing the test vessels in a temperature controlled room and the photoperiod was
controlled to 16 hours light and 8 hours dark with a 15 minute transition period.”

Metric 17: Outcome Assessment Methodology High Mortality was evaluated as immobilisation.
Metric 18: Consistency of Outcome High Outcomes were assessed consistently across study groups.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences among the study groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods N/A Statistical analysis was not conducted, and not typical for this type of test.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments:  This study only used one concentration (0.1 mg/L), naively chosen for each phthalate, that was '3 orders of magnitude” higher than the solubility limit for
the chemicals in question. The concentration of solvent was 10x that of the phthalate used, and the description of the method used to resuspend the solution
before analytical testing leaves serious doubts as to whether the actual concentrations experienced by the organisms were similar to nominal. Additionally,
there was low replication and the number of organisms per replicate was low. For these reasons, this study is unacceptable.

Overall Quality Determination High
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Study Citation:

Brown, D., Croudace, C. P., Williams, N. J., Shearing, J. M., Johnson, P. A. (1998). The effect of phthalate ester plasticisers tested as surfactant stabilised

dispersions on the reproduction of the Daphnia magna. Chemosphere 36(6):1367-1379.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Invertebrate; Arthropods; Daphnia magna; Juvenile
Development/Growth

Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679904
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Identified by nomenclature (Table 1a).
Metric 2: Test Substance Source High Sources identified (Table 1a).
Metric 3: Test Substance Purity High “These samples are commercial products with stated purities in excess of 99.5 (w/w).”
Domain 2: Test Design
Metric 4: Negative Controls High “Ten replicate beakers each containing 1 Daphnia were used for the control, dispersant
control (10 mg/1) and for each phthalate treatment.”
Metric 5: Negative Control Response High No effects observed in any controls.
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High A large amount of surfactant (10x the concentration of phthalate) was used to ensure that
Preparation phthalate was suspended in the test solution.
Metric 8: Consistency of Exposure High Exposures were administered consistently across study groups.
Administration
Metric 9: Measurement of Test Substance High The authors report that for the chronic tests the actual recovered concentrations resem-
Concentration bled nominal when tested in freshly prepared treatment solution and in solution held for
the duration of the experiment (Tables 6 & 7).
Metric 10: Exposure Duration and Frequency High Duration and frequency are appropriate for the study type.
Metric 11: Number of Exposure Groups/ N/A This is a limit test ("3 orders of magnitude” above solubility limit, no adverse effects
Spacing of Exposure Levels noted in any exposure).
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations exceeded the solubility limit but were within the dispersibility
limit with the dispersants used, as noted by the authors.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High “The test organism was the freshwater crustacean Daphnia magna Strauss, derived from
continuous laboratory cultures.”
Metric 14: Acclimatization and Pretreatment High “The cultures were maintained under similar conditions (water, temperature, photope-
Conditions riod and feeding) to those described for the reproduction test”
Metric 15: Number of Organisms and N/A This is a limit test.

Replicates per Group

Domain 5: Outcome Assessment

Continued on next page ...
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Study Citation: Brown, D., Croudace, C. P., Williams, N. J., Shearing, J. M., Johnson, P. A. (1998). The effect of phthalate ester plasticisers tested as surfactant stabilised
dispersions on the reproduction of the Daphnia magna. Chemosphere 36(6):1367-1379.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile

Health Outcome: Development/Growth

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 679904

Domain Metric Rating Comments

Metric 16: Adequacy of Test Conditions High ”The reconstituted water medium used for testing and maintenance of stock cultures

was Elendt’s M4 medium (Elendt and Bias, 1990). The water was aerated for > 2 hours
before use and had a nominal pH of 8. ””The test system was maintained at 20 +1°C

by housing the test vessels in a temperature controlled room and the photoperiod was
controlled to 16 hours light and 8 hours dark with a 15 minute transition period.”

Metric 17: Outcome Assessment Methodology High At the end of the test (21 days) the length of each surviving Po generation Daphnia
was measured (apex of helmet to base of spine) using a microscope with a calibrated
graticule.”

Metric 18: Consistency of Outcome High Outcomes were assessed consistently across study groups.

Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences among the study groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods N/A Statistical analysis was not conducted, and not typical for this type of test.
Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group.
Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes.

Additional Comments:  None

Overall Quality Determination High
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Study Citation:

Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and

rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Invertebrate; Arthropods; Daphnia magna; Juvenile
Reproductive/Teratogenic

Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680120
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical identified by name
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory
Metric 3: Test Substance Purity High Purity reported as >95%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control
Metric 5: Negative Control Response High The biological responses of the negative control group was adequate
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  The experimental system and methods for preparation of test media were described in
Preparation adequate detail
Metric 8: Consistency of Exposure High Details of exposure administration were reported and exposures were administered
Administration consistently across study groups
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ High The number of exposure groups and spacing of exposure levels were justified for a dose
Spacing of Exposure Levels response by study authors
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source
Metric 14: Acclimatization and Pretreatment Low The study did not report whether test organisms were acclimatized
Conditions
Metric 15: Number of Organisms and Medium  The numbers of test organisms and replicates were reported and sufficient to character-
Replicates per Group ize toxicological effects
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism environmental conditions were conducive to maintenance of organism health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome

Continued on next page ...
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Study Citation: Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and
rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680120
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High Outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups that could influence the outcome assessment

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods Low Statistical analysis was performed but not described adequately

Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
and were adequate

Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments:  None

Overall Quality Determination High
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Study Citation:

Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and

rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile

Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680120
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical identified by name
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory
Metric 3: Test Substance Purity High Purity reported as >95%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using a concurrent negative control
Metric 5: Negative Control Response High The biological responses of the negative control group was adequate
Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  The experimental system and methods for preparation of test media were described in
Prepa_['ation adequate detail
Metric 8: Consistency of Exposure High Details of exposure administration were reported and exposures were administered
Administration consistently across study groups
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods
Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type
Metric 11: Number of Exposure Groups/ High The number of exposure groups and spacing of exposure levels were justified for a dose
Spacing of Exposure Levels response by study authors
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source
Metric 14: Acclimatization and Pretreatment Low The study did not report whether test organisms were acclimatized
Conditions
Metric 15: Number of Organisms and Medium  The numbers of test organisms and replicates were reported and sufficient to character-
Replica[es per G['()up ize toxicological effects
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Organism environmental conditions were conducive to maintenance of organism health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome
Metric 18: Consistency of Outcome High Outcomes were assessed consistently across study groups

Assessment

Continued on next page...
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Study Citation: Rhodes, J. E., Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). Chronic toxicity of 14 phthalate esters to Daphnia magna and
rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and Chemistry 14(11):1967-1976.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Daphnia magna; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 680120
Domain Metric Rating Comments

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure High There were no differences among groups that could influence the outcome assessment

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods Low Statistical analysis was performed but not described adequately

Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
and were adequate

Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes

Additional Comments:  None

Overall Quality Determination High
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Call, D.J., Cox, D. A., Geiger, D. L., Genisot, K. I., Markee, T. P., Brooke, L. T., Polkinghorne, C. N., Vandeventer, F. A., Gorsuch, J. W., Robillard, K. A.,

Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 2. Sediment

Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Study Citation:

exposures. Environmental Toxicology and Chemistry 20(8):1805-1815.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Taxa, Species, Age:

Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported

Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679311
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High DINP identified by name and two CAS numbers (28553-12-0 and 68515-48-0).
Metric 2: Test Substance Source High Source of DINP was Aristech Chemical.
Metric 3: Test Substance Purity High Purity > 99%.
Domain 2: Test Design
Metric 4: Negative Controls High Negative controls (sediment and silica sand) were used in this experiment.
Metric 5: Negative Control Response High Biological response of controls was appropriate as shown in Table 5.
Metric 6: Randomized Allocation Low It was not reported how organisms were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High Methods of sediment collection and preparation (including chemical addition) and addi-
Preparation tion of sediment to test beakers were described in detail.
Metric 8: Consistency of Exposure High Exposure consistency reported and consistent.
Administration
Metric 9: Measurement of Test Substance High Concentrations measured using HPLC, described in methods and referenced in Call et al
Concentration 2001.
Metric 10: Exposure Duration and Frequency High Duration (10 day exposure) was appropriate for experimental design and followed cited
methods (EPA 1994).
Metric 11: Number of Exposure Groups/ N/A One exposure concentration for DINP in sediment (3000 mg/kg).
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A Exposure via sediment.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source of test organism not reported.
Metric 14: Acclimatization and Pretreatment Low Acclimation of test organism prior to exposure was not reported.
Conditions
Metric 15: Number of Organisms and Medium  Tests with DEHP, DINP and DIDP utilized 5 replicates of 3000 mg/kg sediment with

Replicates per Group

10 organisms per beaker and five sediment control replicates with 10 test organisms per
beaker and two silica sand control replicates with 10 test organisms per beaker.

Domain 5: Outcome Assessment

Continued on next page ...
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...continued from previous page

Study Citation: Call, D.J., Cox, D. A., Geiger, D. L., Genisot, K. I., Markee, T. P., Brooke, L. T., Polkinghorne, C. N., Vandeventer, F. A., Gorsuch, J. W., Robillard, K. A.,
Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 2. Sediment
exposures. Environmental Toxicology and Chemistry 20(8):1805-1815.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679311
Domain Metric Rating Comments
Metric 16: Adequacy of Test Conditions High Environmental conditions including feeding, intermittent water renewal system, lighting,
and temperature were reported. Authors recorded temperature, dissolved oxygen, and
pH on days 0 and 10 and conductivity on days 1 and 9.
Metric 17: Outcome Assessment Methodology High Sediment was sieved, survivors collected, dried, and weighed.
Metric 18: Consistency of Outcome High Weight determined at conclusion of study (10 day exposure).
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Medium  Slightly more control organisms were reported than study design specified. Authors
Design and Procedures added a footnote in table 5 that more test organisms may have been inadvertently added
to this group.
Metric 20: Outcomes Unrelated to Exposure High Details regarding test organism attrition and outcomes unrelated to exposure were re-

ported for each study group and there were no differences among groups that could
influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Survival data from toxicity tests were summarized usingthe trimmed Spearman—Karber
method. Dry weight datawere analyzed by one-way analysis of variance and Dun-
nett’sprocedure using a SigmaStatt Program.

Metric 22: Reporting of Data High Treatment and control data were reported in Table 5. Results were represented as aver-
age dry weight per individual.

Metric 23: Explanation of Unexpected Outcomes Medium  Variability not reported but results suggest no excessive variability among the 5 repli-
cates.

Additional Comments:  None

Overall Quality Determination High
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Call, D.J., Cox, D. A., Geiger, D. L., Genisot, K. 1., Markee, T. P., Brooke, L. T., Polkinghorne, C. N., Vandeventer, F. A., Gorsuch, J. W, Robillard, K. A.,

Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 2. Sediment

Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Study Citation:

exposures. Environmental Toxicology and Chemistry 20(8):1805-1815.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route,
Media, Path:

Taxa, Species, Age:

Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679311
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High DINP identified by name and two CAS numbers (28553-12-0 and 68515-48-0).
Metric 2: Test Substance Source High Source of DINP was Aristech Chemical.
Metric 3: Test Substance Purity High Purity > 99%.
Domain 2: Test Design
Metric 4: Negative Controls High Negative controls (sediment and silica sand) were used in this experiment.
Metric 5: Negative Control Response High Biological response of controls was appropriate as shown in Table 5.
Metric 6: Randomized Allocation Low It was not reported how organisms were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High Methods of sediment collection and preparation (including chemical addition) and addi-
Preparation tion of sediment to test beakers were described in detail.
Metric 8: Consistency of Exposure High Exposure consistency reported and consistent.
Administration
Metric 9: Measurement of Test Substance High Concentrations measured using HPLC, described in methods and referenced in Call et al
Concentration 2001.
Metric 10: Exposure Duration and Frequency High Duration (10 day exposure) was appropriate for experimental design and followed cited
methods (EPA 1994).
Metric 11: Number of Exposure Groups/ N/A One exposure concentration for DINP in sediment (3000 mg/kg).
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A Exposure via sediment.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source of test organism not reported.
Metric 14: Acclimatization and Pretreatment Low Acclimation of test organism prior to exposure was not reported.
Conditions
Metric 15: Number of Organisms and Medium  Tests with DEHP, DINP and DIDP utilized 5 replicates of 3000 mg/kg sediment and also
Replicates per Group included five control replicates with 10 test organisms per beaker.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions including feeding, intermittent water renewal system, lighting,

and temperature were reported. Authors recorded temperature, dissolved oxygen, and
pH on days 0 and 10 and conductivity on days 1 and 9.

Continued on next page...
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...continued from previous page

Study Citation: Call, D.J., Cox, D. A., Geiger, D. L., Genisot, K. I., Markee, T. P., Brooke, L. T., Polkinghorne, C. N., Vandeventer, F. A., Gorsuch, J. W., Robillard, K. A.,
Parkerton, T. F., Reiley, M. C., Ankley, G. T., Mount, D. R. (2001). An assessment of the toxicity of phthalate esters to freshwater benthos. 2. Sediment
exposures. Environmental Toxicology and Chemistry 20(8):1805-1815.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 679311
Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Medium  Survivor count determined after the 10 day exposure but not reported as percent mortal-
ity.
Metric 18: Consistency of Outcome High Survivor count determined at conclusion of study (10 day exposure)
Assessment
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High No reported differences among study groups that could affect outcome assessment.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure High Details regarding test organism attrition and outcomes unrelated to exposure were re-

ported for each study group and there were no differences among groups that could
influence the outcome assessment.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Survival data from toxicity tests were summarized usingthe trimmed Spearman—Karber
method. Dry weight datawere analyzed by one-way analysis of variance and Dun-
nett’sprocedure using a SigmaStatt Program.

Metric 22: Reporting of Data Medium  Treatment and control data were reported in Table 5. Results were pooled across the 5
replicates.

Metric 23: Explanation of Unexpected Outcomes Medium  Variability not reported but results suggest no excessive variability among the 5 repli-
cates.

Additional Comments:  None

Overall Quality Determination High
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Study Citation: Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7325945
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name, lot # and CAS#
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as 99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system and methods for preparation of test media were described in
Preparation adequate detail
Metric 8: Consistency of Exposure High Details of exposure administration were reported and exposures were administered
Administration consistently across study groups
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure wasreported and appropriate for the study type
Metric 11: Number of Exposure Groups/ N/A Only one concentration tested
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Exposure concentration was below the water solubility limit
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source
Metric 14: Acclimatization and Pretreatment High all pretreatment conditions were the same for control and exposed organisms
Conditions
Metric 15: Number of Organisms and Medium 10 per replicate with 4 replicates used
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest

Continued on next page ...
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Study Citation: Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7325945
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure High there were no differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described, but the endpoint was non-calculable
Metric 22: Reporting of Data High Data for exposure-related findings were shown for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High unexpected outcomes were satisfactorily explained.

Additional Comments:  None

Overall Quality Determination High
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Study Citation:
Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7325945
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name, lot # and CAS#
Metric 2: Test Substance Source Low The test substance identity was NOT analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Chemical purity reported as 99%
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported using an appropriate concurrent negative control group
Metric 5: Negative Control Response High The biological response of the negative control group was reported and reasonable
Metric 6: Randomized Allocation Medium  The study reported that organisms were randomly allocated into study groups
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High The experimental system and methods for preparation of test media were described in
Preparation adequate detail
Metric 8: Consistency of Exposure High Details of exposure administration were reported and exposures were administered
Administration consistently across study groups
Metric 9: Measurement of Test Substance High Exposure concentrations were measured using appropriate analytical technologies and
Concentration methods.
Metric 10: Exposure Duration and Frequency High The duration of exposure wasreported and appropriate for the study type
Metric 11: Number of Exposure Groups/ N/A Only one concentration tested
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Exposure concentration was below the water solubility limit
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The test organisms were adequately described and were obtained from a reliable source
Metric 14: Acclimatization and Pretreatment High all pretreatment conditions were the same for control and exposed organisms
Conditions
Metric 15: Number of Organisms and Medium 10 per replicate with 4 replicates used
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions of test system were conducive to maintenance of organism
health
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology reported the intended outcome of interest
Metric 18: Consistency of Outcome High outcomes were assessed consistently across study groups

Assessment

Continued on next page ...
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Study Citation: Lake Superior Research Institute, (1997). Sediment toxicity testing program for phthalate esters.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Sediment; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Hyalella azteca; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7325945
Domain Metric Rating Comments
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure High there were no differences among groups

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were adequately described, but the endpoint was non-calculable
Metric 22: Reporting of Data High Data for exposure-related findings were shown for each treatment and control group
Metric 23: Explanation of Unexpected Outcomes High unexpected outcomes were satisfactorily explained.

Additional Comments:  None

Overall Quality Determination High
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Study Citation:

Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic

organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Health Outcome: Mortality

Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Invertebrate; Arthropods; Paratanytarsus parthenogenetica; Not Applicable (e.g., fungi or algae studies) or Not Reported

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance nomenclature reported without CASRN
Metric 2: Test Substance Source Low Reported as provided by manufacturer from commercially available batches. Manufac-
ture name and batch number not provided. No analytical data reported.
Metric 3: Test Substance Purity High At least 95% purity
Domain 2: Test Design
Metric 4: Negative Controls High Negative control reported
Metric 5: Negative Control Response High Control response acceptable
Metric 6: Randomized Allocation Low Allocation method not reported.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental system well described. However, headspace or measures to prevent
Preparation volatilization not reported.
Metric 8: Consistency of Exposure High Exposure administration consistent across groups.
Administration
Metric 9: Measurement of Test Substance Medium  Sample extracts were analyzed by gas chromatography at start and end of test. In static
Concentration studies, final test concentrations frequently were 50% of the initial concentrations. Loss
of the phthalate esters was thought to be principally due to adsorption to the test vessels.
Metric 10: Exposure Duration and Frequency High Duration and frequency of exposure appropriate for test.
Metric 11: Number of Exposure Groups/ High Exposure levels appropriate. Range finding test was performed.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Test performed at or below water solubility
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source not reported.
Metric 14: Acclimatization and Pretreatment High Appropriate acclimation for test reported.
Conditions
Metric 15: Number of Organisms and Medium  Each test was performed using duplicate test concentrations with 10 organisms per test
Replicates per Group vessel.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions appropriate for test.

Continued on next page ...
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Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogenetica; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High Intended outcomes reported.
Metric 18: Consistency of Outcome High Outcome assessment consistent across groups.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High Environmental conditions were consistant across groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No reported differences between groups.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods performed and described.
Metric 22: Reporting of Data Medium  Only treatment endpoints reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes reported.

Additional Comments:  None

Overall Quality Determination High
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Study Citation:
Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Invertebrate; Arthropods; Paratanytarsus parthenogenica; Larvae

Bionomics,, EG&G (1984). Acute toxicity of twelve phthalate esters to Paratanytarsus parthenogenica (final report) report no BW-83-6-1424.
Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316219
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Test substance was identified by name and CASRN (28553-12-0).
Metric 2: Test Substance Source High Phthalate ester received from General Electric Company.
Metric 3: Test Substance Purity High Purity reported as 100% active ingredient.
Domain 2: Test Design
Metric 4: Negative Controls High Negative controls used.
Metric 5: Negative Control Response High Percent mortality for controls shown in Table 3.
Metric 6: Randomized Allocation Medium  Organisms were impartially distributed into the test vessels.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High Static test conditions described in detail.
Preparation
Metric 8: Consistency of Exposure Medium  Details of the exposure administration were reported but limited (volumes of chemicals
Administration used to make stock solutions were not reported).
Metric 9: Measurement of Test Substance High Test concentration was verified analytically as shown in Table 1 and described in Ap-
Concentration pendix L
Metric 10: Exposure Duration and Frequency High Duration was reported and adequate (mortality reported at 48 hr and 24 hr exposure).
Metric 11: Number of Exposure Groups/ N/A One concentration of DINP tested.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Concentration did not exceed approximate solubility limit.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Paratanytarsus parthenogenica was obtained from cultured stocks (EG&G Bionomics);
age was reported as second or third instars.
Metric 14: Acclimatization and Pretreatment Medium  Not specifically stated if organisms were acclimatized.
Conditions
Metric 15: Number of Organisms and Medium  Acceptable replicates; thirty total, 10 per vessel.
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions well described and reported and followed cited protocols.
Metric 17: Outcome Assessment Methodology Medium  Limited details of how authors determined mortality of test organisms.

Continued on next page ...
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Study Citation: Bionomics,, EG&G (1984). Acute toxicity of twelve phthalate esters to Paratanytarsus parthenogenica (final report) report no BW-83-6-1424.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Paratanytarsus parthenogenica; Larvae
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316219
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High Mortality assessment conducted at 24 and 48 hr and appeared to be consistent among
Assessment study groups.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High No differences reported.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure High Details regarding test organism attrition and outcomes unrelated to exposure (e.g., in-

fection) were reported for each study group and there were no differences among groups
that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods Low Unclear how authors obtained LC50 based on a limit test (method for estimating LC50
not well described).

Metric 22: Reporting of Data High Mortality shown in Table 3.

Metric 23: Explanation of Unexpected Outcomes Medium  Outcomes were explained in the study.

Additional Comments: ~ Authors conducted dose response of DBP and limit tests for DEHP, DIDP, and DINP. Authors report percent morality in replicate groups at 24 and 48 hr
exposure. LC50 values for DBP were reported. LC50 values for DEHP, DIDP, and DINP also reported but unclear how authors obtained (or estimated)
L.C50 values based on a limit test

Overall Quality Determination High
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Study Citation: Bionomics,, Springborn (1984). FYI Submission: Toxicity of fourteen phthalate esters to the freshwater green alga Selenastrum capricornutum.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
Media, Path: uptake route)
Taxa, Species, Age: Vegetation; Non-vascular Plants; Selenastrium capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316196
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Chemical was identified by name and CASRN.
Metric 2: Test Substance Source Low Source of chemical was not included in technical report.
Metric 3: Test Substance Purity Low Purity or grade were not included in the technical report.

Domain 2: Test Design

Metric 4: Negative Controls High Negative controls included in the study.
Metric 5: Negative Control Response High Adequate response of negative controls.
Metric 6: Randomized Allocation Medium  Allocation of algae for experiments was not described in the study.

Domain 3: Exposure Characterization

Metric 7: Experimental System/Test Media High Study followed OECD 201 (1981) guidelines and included any deviations.
Preparation
Metric 8: Consistency of Exposure High The exposure administration was reported as consistent.
Administration
Metric 9: Measurement of Test Substance High Appendix A includes the analytical measurement of the chemical, gas-liquid chromatog-
Concentration raphy with electron capture detection. Concentrations measured throughout the 10 days,
initial and final concentrations can be found in the text.
Metric 10: Exposure Duration and Frequency High 10-day exposure was adequate for study.
Metric 11: Number of Exposure Groups/ Medium  Appropriate number of exposure groups.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High No response observed for the single concentration recorded below the solubility limit.

Domain 4: Test Organism

Metric 13: Test Organism Characteristics Low Source and details of algae were limited.
Metric 14: Acclimatization and Pretreatment Medium  Acclimatization details were limited.
) Conditions ) )
Metric 15: Number of Organisms and Medium  Study followed OECD 201 (1981) guidelines using adequate numbers of organisms.

Replicates per Group

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Test conditions were reported.
Metric 17: Outcome Assessment Methodology High Outcome for the chemical was described in detail in results.

Continued on next page ...
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Study Citation: Bionomics,, Springborn (1984). FYI Submission: Toxicity of fourteen phthalate esters to the freshwater green alga Selenastrum capricornutum.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (freshwater); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
Media, Path: uptake route)
Taxa, Species, Age: Vegetation; Non-vascular Plants; Selenastrium capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316196
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High Outcomes were reported consistently.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High No differences were reported among the study groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure High Outcomes unrelated to exposure were not reported.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistics used include, moving average angle analysis, probit analysis, and binomial
probability

Metric 22: Reporting of Data Medium  Data was reported for growth.

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes.

Additional Comments: Initial studies to determine test concentrations concluded that no response from the algae was observed at concentrations below the solubility limit, therefore
1 concentration (below the solubility limit) was reported with no response.

Overall Quality Determination High
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Study Citation:

Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic

organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Vegetation; Non-vascular Plants; Selenastrum capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Development/Growth

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance nomenclature reported without CASRN
Metric 2: Test Substance Source Low Reported as provided by manufacturer from commercially available batches. Manufac-
ture name and batch number not provided. No analytical data reported.
Metric 3: Test Substance Purity High At least 95% purity
Domain 2: Test Design
Metric 4: Negative Controls High Negative control reported
Metric 5: Negative Control Response High Control response acceptable
Metric 6: Randomized Allocation Low Allocation method not reported.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental system well described. However, headspace or measures to prevent
Preparation volatilization not reported.
Metric 8: Consistency of Exposure High Exposure administration consistent across groups.
Administration
Metric 9: Measurement of Test Substance Medium  Sample extracts were analyzed by gas chromatography at start and end of test. In static
Concentration studies, final test concentrations frequently were 50% of the initial concentrations. Loss
of the phthalate esters was thought to be principally due to adsorption to the test vessels.
Metric 10: Exposure Duration and Frequency High Duration and frequency of exposure appropriate for test.
Metric 11: Number of Exposure Groups/ High Exposure levels appropriate. Range finding test was performed.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Test performed at or below water solubility
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source not reported.
Metric 14: Acclimatization and Pretreatment High Appropriate acclimation for test reported.
Conditions
Metric 15: Number of Organisms and Medium  Each test was performed using duplicate test concentrations with 10 organisms per test
Replicates per Group vessel.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions appropriate for test.

Continued on next page ...
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...continued from previous page

Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (freshwater); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Vegetation; Non-vascular Plants; Selenastrum capricornutum; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High Intended outcomes reported.
Metric 18: Consistency of Outcome High Outcome assessment consistent across groups.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High Environmental conditions were consistant across groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No reported differences between groups.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods performed and described.
Metric 22: Reporting of Data Medium  Only treatment endpoints reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes reported.

Additional Comments:  None

Overall Quality Determination High
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Study Citation: Bionomics,, Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
Media, Path: uptake route)
Taxa, Species, Age: Vertebrate; Fish; sheepshead minnow (Cyprinodon variegatus); Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316224
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Test material was identified and CASRN was given
Metric 2: Test Substance Source High Source was listed as EG&G Bionomics- Aquatic Toxicology Laboratory in Wareham.
Massachusetts. No other information about the source was given.
Metric 3: Test Substance Purity Low Purity and/or grade of test substance were not reported.
Domain 2: Test Design
Metric 4: Negative Controls High Negative control was used.
Metric 5: Negative Control Response High No mortality reported in the controls
Metric 6: Randomized Allocation Medium  Test organisms were impartially distributed to each chamber (pdf pg 136).
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  The experimental system and methods for preparation of test media were described
Preparation in adequate detail and accounted for the properties of the test material. For all low-
solubility phthalates, enhanced mixing procedure was used, while for butyl benzyl ph-
thalate exposure microbial degradation was accounted for with a cleaning procedure that
was implemented daily. The authors reported significant degradation of the test material
throughout the test, but quantified the degradation throughout the test and reported the
endpoint in terms of mean-measured concentration so this does not have an impact on
the results.
Metric 8: Consistency of Exposure High Details of exposure administration were reported and exposures were administered
Administration consistently across study groups.
Metric 9: Measurement of Test Substance High Concentrations were measured using GS-MS to account for poor water solubility.
Concentration
Metric 10: Exposure Duration and Frequency High 96 hour exposure was appropriate for an acute test.
Metric 11: Number of Exposure Groups/ N/A Test concentration spacing was limited, as this was designed as a limit test up to the
Spacing of Exposure Levels solubility limit of the chemical.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit, which were re-
ported in Appendix A (pdf pg 164).
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Specimens were either cultured at the Laboratory orpurchased commercially. All fish
were tested as juveniles <10weeks old.
Metric 14: Acclimatization and Pretreatment High 96 hour acclimation period reported.

Conditions

Continued on next page ...
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Study Citation: Bionomics,, Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
Media, Path: uptake route)
Taxa, Species, Age: Vertebrate; Fish; sheepshead minnow (Cyprinodon variegatus); Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316224

Domain Metric Rating Comments

Metric 15: Number of Organisms and Low Only two replicates of 10 fish were used in each treatment.

Replicates per Group

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions, food, water, and nutrients were conducive
to maintenance of health and biomass loading was appropriate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology partially addressed or reported the intended
outcomes(s) of interest (mortality).
Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Medium  The study reported minor differences among the study groups with respect to envi-
Design and Procedures ronmental conditions or other non-treatment-related factors, but these are unlikely to

have a substantial impact on results. Authors reported that dissolved oxygen fell below
guideline recommended levels and control mortality was high for one phthalate (not this
phthalate). As no mortalities were observed in any test concentrations for this chemical-
this was not determined to affect this test.

Metric 20: Outcomes Unrelated to Exposure High Details regarding test organism attrition and outcomes unrelated to exposure (e.g., in-
fection) were reported for each study group and there were no differences among groups
that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods N/A No mortality was reported, so no statistical analysis was needed.

Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
and were adequate to determine values for the endpoint(s) of interest. Negative findings
were reported quantitatively.

Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes, or unexpected outcomes were satisfactorily ex-
plained. Low DO did not have an affect on the outcome and high mortality in controls
was not reported for this chemical.

Additional Comments:  Study report for the Sheepshead minnow test begins on pg 124 of the PDF. DEHP is referred to as phthalate 1H, Dibutyl Phthalate was referred to as 1C,
Butyl Benzyl Phthalate was referred to as 1D, DIDP referred to as 1L, and DINP referred to as 1J.

Overall Quality Determination High
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Study Citation: Forner-Piquer, 1., Mylonas, C. C., Calduch-Giner, J., Maradonna, F., Gioacchini, G., Allara, M., Piscitelli, F., Marzo, Di, V., Pérez-Sdnchez, J., Carnevali,
0. (2018). Endocrine disruptors in the diet of male Sparus aurata: Modulation of the endocannabinoid system at the hepatic and central level by Di-isononyl
phthalate and Bisphenol A. Environment International 119(Elsevier):54-65.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (marine); Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; males; Adult
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 4829367
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The DINP was identified by name only.
Metric 2: Test Substance Source Low The source of the DINP was not reported.
Metric 3: Test Substance Purity Low The purity and grade of the DINP was not reported.

Domain 2: Test Design

Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control in which a vehicle
(ethanol) was used.

Metric 5: Negative Control Response High The negative control response was reported in Figure 1S.

Metric 6: Randomized Allocation Low It was not reported how the fish were allocated into study groups.

Domain 3: Exposure Characterization

Metric 7: Experimental System/Test Media High Study authors cited other sources for the test media preparation. In short, commercial
Preparation food was crushed and mixed in distilled water. DINP dissolved in ethanol was added to
obtain the final concentration.
Metric 8: Consistency of Exposure High All exposures were for 21d via diet with 10 organisms per test concentration. Ethanol
Administration was used as a vehicle in all treatments and was included in the control as well.
Metric 9: Measurement of Test Substance Low It was not reported if the DINP was measured at any point in the study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 21d. This was adequate for the outcomes of
interest and was appropriate to observe a response.
Metric 11: Number of Exposure Groups/ Low There were only 2 exposure levels, which is lower than is typical.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A The exposure was via diet.

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the organisms was not reported. It was reported that they were maintained
at the AQUALABS at the Institute of Marine Biology, Biotechnology, and Aquaculture
of the Hellenic Centre for Marine Research, Iraklion, Crete, Greece. The fish were all
males and 2 years of age.
Metric 14: Acclimatization and Pretreatment High The fish were acclimated for 3 months prior to exposure.
Conditions

Continued on next page ...
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Study Citation: Forner-Piquer, 1., Mylonas, C. C., Calduch-Giner, J., Maradonna, F., Gioacchini, G., Allara, M., Piscitelli, F., Marzo, Di, V., Pérez-Sanchez, J., Carnevali,
0. (2018). Endocrine disruptors in the diet of male Sparus aurata: Modulation of the endocannabinoid system at the hepatic and central level by Di-isononyl
phthalate and Bisphenol A. Environment International 119(Elsevier):54-65.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (marine); Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; males; Adult

Health Outcome: Development/Growth

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 4829367

Domain Metric Rating Comments
Metric 15: Number of Organisms and Low There were 10 fish per treatment, and each treatment was reported in duplicate, which is
Rephcates per Group lower than is tyical.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Medium Fish were fed commercial food twice a day until satiation in 2m”3 tanks. Tempera-
tures were reported to be 19-20C with an ambient photoperiod. Loading rate was not
reported.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—fish weight and hepatic somatic index.
Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups. Fish were weighed at the end of the exposure and then

the liver was extracted and weighed.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High The statistical methods were described in the “statistical analysis” section.

Metric 22: Reporting of Data High Data for the exposure and control responses were presented in Figure S1 in the supple-
mentary material and were appropriate for the outcomes of interest.

Metric 23: Explanation of Unexpected Outcomes High The study authors did not report any unexpected outcomes. Variability was reported in
the figures.

Additional Comments:

The portion of the evaluation was on the effect of DINP on S. aurata body weight and hepatic somatic index. Development and growth was selected as the
outcome of interest. The results were in Fig. 1S located in the supplemental material, obtained online.

Overall Quality Determination Medium
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Study Citation: Forner-Piquer, 1., Mylonas, C. C., Calduch-Giner, J., Maradonna, F., Gioacchini, G., Allara, M., Piscitelli, F., Marzo, Di, V., Pérez-Sanchez, J., Carnevali,
0. (2018). Endocrine disruptors in the diet of male Sparus aurata: Modulation of the endocannabinoid system at the hepatic and central level by Di-isononyl
phthalate and Bisphenol A. Environment International 119(Elsevier):54-65.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (marine); Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; males; Adult

Health Outcome: Hepatic/Liver

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 4829367

Domain Metric Rating Comments

Domain 1: Test Substance

Metric 1: Test Substance Identity Low The DINP was identified by name only.
Metric 2: Test Substance Source Low The source of the DINP was not reported.
Metric 3: Test Substance Purity Low The purity and grade of the DINP was not reported.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control in which a vehicle
(ethanol) was used.

Metric 5: Negative Control Response High The negative control response was reported in Figure 1 and was adequate for the out-
come of interest.

Metric 6: Randomized Allocation Low It was not reported how the fish were allocated into study groups.

Domain 3: Exposure Characterization

Metric 7: Experimental System/Test Media High Study authors cited other sources for the test media preparation. In short, commercial
Preparation food was crushed and mixed in distilled water. DINP dissolved in ethanol was added to
obtain the final concentration.
Metric 8: Consistency of Exposure High All exposures were for 21d via diet with 10 organisms per test concentration. Ethanol
Administration was used as a vehicle in all treatments and was included in the control as well.
Metric 9: Measurement of Test Substance Low It was not reported if the DINP was measured at any point in the study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 21d. This was adequate for the outcomes of
interest and was appropriate to observe a response.
Metric 11: Number of Exposure Groups/ Low There were only 2 exposure levels, which is lower than is typical.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A The exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the organisms was not reported. It was reported that they were maintained
at the AQUALABS at the Institute of Marine Biology, Biotechnology, and Aquaculture
of the Hellenic Centre for Marine Research, Iraklion, Crete, Greece. The fish were all
males and 2 years of age.
Metric 14: Acclimatization and Pretreatment High The fish were acclimated for 3 months prior to exposure.
Conditions
Metric 15: Number of Organisms and Low There were 10 fish per treatment, and each treatment was reported in duplicate, which is
Replicates per Group lower than is typical.

Continued on next page ...
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Study Citation: Forner-Piquer, 1., Mylonas, C. C., Calduch-Giner, J., Maradonna, F., Gioacchini, G., Allara, M., Piscitelli, F., Marzo, Di, V., Pérez-Sanchez, J., Carnevali,
0. (2018). Endocrine disruptors in the diet of male Sparus aurata: Modulation of the endocannabinoid system at the hepatic and central level by Di-isononyl
phthalate and Bisphenol A. Environment International 119(Elsevier):54-65.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (marine); Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; males; Adult
Health Outcome: Hepatic/Liver
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 4829367
Domain Metric Rating Comments

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Medium Fish were fed commercial food twice a day until satiation in 2m”3 tanks. Tempera-
tures were reported to be 19-20C with an ambient photoperiod. Loading rate was not
reported.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—liver histopathology.

Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed

Assessment consistently across study groups. Liver sections were fixed and examined for histopatho-

logical changes via light microscope.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High The statistical methods were described in the “statistical analysis” section.

Metric 22: Reporting of Data High Data for the exposure and control responses were presented in Figure 1 and were appro-
priate for the outcomes of interest.

Metric 23: Explanation of Unexpected Outcomes High The study authors did not report any unexpected outcomes. Variability was reported in
the figure.

Additional Comments:  The portion of the evaluation was on the effect of DINP on S. aurata liver histopathology. The hepatic/liver outcome was chosen as the outcome of interest.

Overall Quality Determination Medium
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Study Citation: Forner-Piquer, 1., Mylonas, C. C., Calduch-Giner, J., Maradonna, F., Gioacchini, G., Allara, M., Piscitelli, F., Marzo, Di, V., Pérez-Sanchez, J., Carnevali,
0. (2018). Endocrine disruptors in the diet of male Sparus aurata: Modulation of the endocannabinoid system at the hepatic and central level by Di-isononyl
phthalate and Bisphenol A. Environment International 119(Elsevier):54-65.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (marine); Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; males; Adult

Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Liver toxicology-Neurotoxicology

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 4829367

Domain Metric Rating Comments

Domain 1: Test Substance

Metric 1: Test Substance Identity Low The DINP was identified by name only.
Metric 2: Test Substance Source Low The source of the DINP was not reported.
Metric 3: Test Substance Purity Low The purity and grade of the DINP was not reported.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control in which a vehicle
(ethanol) was used.

Metric 5: Negative Control Response High The negative control responses were reported in Figures 2-6 and in Tables 3 and 4 and
were adequate for the outcomes of interest.

Metric 6: Randomized Allocation Low It was not reported how the fish were allocated into study groups.

Domain 3: Exposure Characterization

Metric 7: Experimental System/Test Media High Study authors cited other sources for the test media preparation. In short, commercial
Preparation food was crushed and mixed in distilled water. DINP dissolved in ethanol was added to
obtain the final concentration.
Metric 8: Consistency of Exposure High All exposures were for 21d via diet with 10 organisms per test concentration. Ethanol
Administration was used as a vehicle in all treatments and was included in the control as well.
Metric 9: Measurement of Test Substance Low It was not reported if the DINP was measured at any point in the study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 21d. This was adequate for the outcomes of
interest and was appropriate to observe a response.
Metric 11: Number of Exposure Groups/ Low There were only 2 exposure levels, which is lower than is typical.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A The exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the organisms was not reported. It was reported that they were maintained
at the AQUALABS at the Institute of Marine Biology, Biotechnology, and Aquaculture
of the Hellenic Centre for Marine Research, Iraklion, Crete, Greece. The fish were all
males and 2 years of age.
Metric 14: Acclimatization and Pretreatment High The fish were acclimated for 3 months prior to exposure.
Conditions
Metric 15: Number of Organisms and Low There were 10 fish per treatment, and each treatment was reported in duplicate, which is
Replicates per Group lower than is typical.
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Study Citation: Forner-Piquer, 1., Mylonas, C. C., Calduch-Giner, J., Maradonna, F., Gioacchini, G., Allara, M., Piscitelli, F., Marzo, Di, V., Pérez-Sanchez, J., Carnevali,
0. (2018). Endocrine disruptors in the diet of male Sparus aurata: Modulation of the endocannabinoid system at the hepatic and central level by Di-isononyl

phthalate and Bisphenol A. Environment International 119(Elsevier):54-65.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (marine); Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; males; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Liver toxicology-Neurotoxicology
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 4829367
Domain Metric Rating Comments

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Medium

Metric 17: Outcome Assessment Methodology High

Metric 18: Consistency of Outcome High
Assessment

Fish were fed commercial food twice a day until satiation in 2m”3 tanks. Tempera-
tures were reported to be 19-20C with an ambient photoperiod. Loading rate was not
reported.

The outcome assessment methodology addressed or reported the intended outcome of
interest—mechanistic changes due to DINP exposure.

Details of the outcome assessment protocol were reported, and outcomes were assessed
consistently across study groups.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium

There were no reported differences among the study groups in environmental conditions
or other factors that could influence the outcome assessment.

There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High
Metric 22: Reporting of Data High
Metric 23: Explanation of Unexpected Outcomes High

The statistical methods were described in the “statistical analysis” section.

Data for the exposure and control responses were presented in Figures 2-6 and Tables 3
and 4 and were appropriate for the outcomes of interest.

The study authors did not report any unexpected outcomes. Variability was reported in
the figures and tables.

Additional Comments: ~ The portion of the evaluation was on the effect of DINP on S. aurata mechanistic outcomes.

Overall Quality Determination Medium
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Study Citation: Forner-Piquer, 1., Mylonas, C. C., Fakriadis, I., Papadaki, M., Piscitelli, F., Marzo, Di, V., Calduch-Giner, J., Pérez-Sanchez, J., Carnevali, O. (2019).
Effects of diisononyl phthalate (DiNP) on the endocannabinoid and reproductive systems of male gilthead sea bream (Sparus aurata) during the spawning
season. Archives of Toxicology 93(3):727-741.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (marine); Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; Males; Adult

Health Outcome: Reproductive/Teratogenic

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 5534689

Domain Metric Rating Comments

Domain 1: Test Substance
Metric 1: Test Substance Identity High The DiNP was identified by CASRN.

Metric 2: Test Substance Source Low The source of the DiNP was not reported.
Metric 3: Test Substance Purity Low The purity/grade of the DiNP was not reported.

Domain 2: Test Design

Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control in which the vehicle was
also used.

Metric 5: Negative Control Response High The negative control response was reported in Figures 1-3 and was adequate for the
outcomes of interest.

Metric 6: Randomized Allocation Low It was not reported how the fish were allocated into study groups.

Domain 3: Exposure Characterization

Metric 7: Experimental System/Test Media Low The study authors cited Forner-Piquer et al. (2018,a b) for the preparation of the feed as
Preparation the test media. It was not reported if the test concentrations were measured.

Metric 8: Consistency of Exposure Low Few details were provided on the test system and the conditions, so reporting omissions
Administration are likely to have an impact.

Metric 9: Measurement of Test Substance Low It was not reported if the test concentrations were measured.
Concentration

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 21d, and this was adequate to observe the

outcomes of interest.

Metric 11: Number of Exposure Groups/ Low There were only 2 exposure levels, which is lower than is typical, but the spacing was
Spacing of Exposure Levels adequate to observe a response.

Metric 12: Testing at or Below Solubility Limit N/A The exposure was via diet.

Domain 4: Test Organism

Metric 13: Test Organism Characteristics Low The source of the fish was not reported. It was stated that they were maintained at
AQUALABS facility in the Institute of Marine Biology, Biotechnology, and Aquacul-
ture of the Hellenic Centre for Marine Research in Heraklion, Crete, Greece. They were
2 year old male fish.

Metric 14: Acclimatization and Pretreatment High The fish were acclimated for 2 weeks prior to the start of the study.

Conditions

Continued on next page ...
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Study Citation: Forner-Piquer, 1., Mylonas, C. C., Fakriadis, 1., Papadaki, M., Piscitelli, F., Marzo, Di, V., Calduch-Giner, J., Pérez-Sanchez, J., Carnevali, O. (2019).
Effects of diisononyl phthalate (DiNP) on the endocannabinoid and reproductive systems of male gilthead sea bream (Sparus aurata) during the spawning
season. Archives of Toxicology 93(3):727-741.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (marine); Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; Males; Adult

Health Outcome: Reproductive/Teratogenic

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 5534689

Domain Metric Rating Comments
Metric 15: Number of Organisms and Low There were 10 fish per treatment, and each concentration was performed in duplicate,
Rephcates per Group which is lower than is typical.

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Forner-Piquer et al. (2108a) was cited for environmental conditions. The conditions

were not reported in this paper.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—changes in sperm quality and motility and histopathological changes due to
exposure.

Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed

Assessment consistently across study groups. A detailed explanation of sperm assessment was pro-
vided, and gonad tissue was fixed and examined under a light microscope for histopatho-
logical assessment.

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low Few details were provided on the environmental conditions of the fish.

Design and Procedures

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical methods were described in the statistical analysis” section of the paper.
Metric 22: Reporting of Data High Data for the exposure and control responses were provided in Figures 1-3 and was ade-

quate for the outcomes of interest.

Metric 23: Explanation of Unexpected Outcomes High The study authors did not report any unexpected outcomes, and variability was reported

in the figures.

Additional Comments:
outcome of interest

This portion of the evaluation was on the effect of DINP on S. Aurata male gonads and sperm quality and motility. Reproduction was selected as the

Overall Quality Determination

Medium
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Study Citation: Forner-Piquer, 1., Mylonas, C. C., Fakriadis, 1., Papadaki, M., Piscitelli, F., Marzo, Di, V., Calduch-Giner, J., Pérez-Sanchez, J., Carnevali, O. (2019).
Effects of diisononyl phthalate (DiNP) on the endocannabinoid and reproductive systems of male gilthead sea bream (Sparus aurata) during the spawning
season. Archives of Toxicology 93(3):727-741.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Aquatic (marine); Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; Males; Adult

Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Liver toxicology-Reproductive/Teratogenic

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 5534689

Domain Metric Rating Comments

Domain 1: Test Substance
Metric 1: Test Substance Identity High The DiNP was identified by CASRN.

Metric 2: Test Substance Source Low The source of the DiNP was not reported.
Metric 3: Test Substance Purity Low The purity/grade of the DiNP was not reported.

Domain 2: Test Design

Metric 4: Negative Controls High Study authors reported the use of a concurrent negative control in which the vehicle was
also used.

Metric 5: Negative Control Response High The negative control responses were reported in Figures 4-6 and Tables 3 and 4 and
were adequate for the outcomes of interest.

Metric 6: Randomized Allocation Low It was not reported how the fish were allocated into study groups.

Domain 3: Exposure Characterization

Metric 7: Experimental System/Test Media Low The study authors cited Forner-Piquer et al. (2018,a b) for the preparation of the feed as
Preparation the test media. It was not reported if the test concentrations were measured.

Metric 8: Consistency of Exposure Low Little details were provided on the test system and the conditions, so reporting omissions
Administration are likely to have an impact.

Metric 9: Measurement of Test Substance Low It was not reported if the test concentrations were measured.
Concentration

Metric 10: Exposure Duration and Frequency High The exposure duration was reported to be 21d, and this was adequate to observe the

outcomes of interest.

Metric 11: Number of Exposure Groups/ Low There were only 2 exposure levels, which is lower than is typical, but the spacing was
Spacing of Exposure Levels adequate to observe a response.

Metric 12: Testing at or Below Solubility Limit N/A The exposure was via diet.

Domain 4: Test Organism

Metric 13: Test Organism Characteristics Low The source of the fish was not reported. It was stated that they were maintained at
AQUALABS facility in the Institute of Marine Biology, Biotechnology, and Aquacul-
ture of the Hellenic Centre for Marine Research in Heraklion, Crete, Greece. They were
2 year old male fish.

Metric 14: Acclimatization and Pretreatment High The fish were acclimated for 2 weeks prior to the start of the study.

Conditions
Metric 15: Number of Organisms and Low There were 10 fish per treatment, and each concentration was performed in duplicate,

Replicates per Group

which is lower than is typical.
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Study Citation: Forner-Piquer, 1., Mylonas, C. C., Fakriadis, 1., Papadaki, M., Piscitelli, F., Marzo, Di, V., Calduch-Giner, J., Pérez-Sanchez, J., Carnevali, O. (2019).
Effects of diisononyl phthalate (DiNP) on the endocannabinoid and reproductive systems of male gilthead sea bream (Sparus aurata) during the spawning
season. Archives of Toxicology 93(3):727-741.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Aquatic (marine); Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Vertebrate; Fish; Sparus aurata; Males; Adult
Health Outcome: Mechanistic-Biomarkers (exposure and effect)-Cell signaling/function-Liver toxicology-Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 5534689
Domain Metric Rating Comments
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Forner-Piquer et al. (2108a) was cited for environmental conditions. The conditions
were not reported in this paper.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—mechanistic changes due to DiNP exposure.
Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low Little details were provided on the environmental conditions of the fish.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods were described in the statistical analysis” section of the paper.

Metric 22: Reporting of Data High Data for the exposure and control responses were provided in Figures 4-5 and in Tables
3 and 4 and were adequate for the outcomes of interest.

Metric 23: Explanation of Unexpected Outcomes High The study authors did not report any unexpected outcomes, and variability was reported

in the figures and tables.

Additional Comments:  This portion of the evaluation was on the effect of DiNP on mechanistic outcomes for the fish S. aurata. The mechanistic outcomes of cell signaling/function,
biomarkers, and reproduction were selected.

Overall Quality Determination Medium
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Study Citation:

Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic

organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Health Outcome: Mortality

Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Invertebrate; Arthropods; Mysidopsis bahia; Not Applicable (e.g., fungi or algae studies) or Not Reported

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance nomenclature reported without CASRN
Metric 2: Test Substance Source Low Reported as provided by manufacturer from commercially available batches. Manufac-
ture name and batch number not provided. No analytical data reported.
Metric 3: Test Substance Purity High At least 95% purity
Domain 2: Test Design
Metric 4: Negative Controls High Negative control reported
Metric 5: Negative Control Response High Control response acceptable
Metric 6: Randomized Allocation Low Allocation method not reported.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental system well described. However, headspace or measures to prevent
Preparation volatilization not reported.
Metric 8: Consistency of Exposure High Exposure administration consistent across groups.
Administration
Metric 9: Measurement of Test Substance Medium  Sample extracts were analyzed by gas chromatography at start and end of test. In static
Concentration studies, final test concentrations frequently were 50% of the initial concentrations. Loss
of the phthalate esters was thought to be principally due to adsorption to the test vessels.
Metric 10: Exposure Duration and Frequency High Duration and frequency of exposure appropriate for test.
Metric 11: Number of Exposure Groups/ High Exposure levels appropriate. Range finding test was performed.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit High Test performed at or below water solubility
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low Source not reported.
Metric 14: Acclimatization and Pretreatment High Appropriate acclimation for test reported.
Conditions
Metric 15: Number of Organisms and Medium  Each test was performed using duplicate test concentrations with 10 organisms per test
Replicates per Group vessel.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions appropriate for test.

Continued on next page ...
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...continued from previous page

Study Citation: Adams, W. J., Biddinger, G. R., Robillard, K. A., Gorsuch, J. W. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry 14(9):1569-1574.
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (marine); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1321996
Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology High Intended outcomes reported.
Metric 18: Consistency of Outcome High Outcome assessment consistent across groups.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High Environmental conditions were consistant across groups.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No reported differences between groups.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical methods performed and described.
Metric 22: Reporting of Data Medium  Only treatment endpoints reported.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes reported.

Additional Comments:  None

Overall Quality Determination High
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Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact

Study Citation: Bionomics,, EG&G (1984). Acute toxicity of twelve phthalate esters to mysid shrimp (Mysidopsis bahia).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)

Exposure Route,

Media, Path: uptake route)

Taxa, Species, Age:

Invertebrate; Arthropods; Mysidopsis bahia; Juvenile

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316220
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance identified by chemical name, no CASRN or structure.
Metric 2: Test Substance Source High Source of phthalates was Bionomics Aquatic Toxicology Laboratory (Wareham, MA)
Metric 3: Test Substance Purity Low Purity and/or substance not included in the study.
Domain 2: Test Design
Metric 4: Negative Controls High Authors reported using negative controls.
Metric 5: Negative Control Response High The response of negative controls was adequate.
Metric 6: Randomized Allocation Medium  Mysid shrimp were maintained 1-3 days were they were distributed into test vessels.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High Experimental design followed protocol guidelines.
Preparation
Metric 8: Consistency of Exposure High Authors reported consistent adminstration.
Administration
Metric 9: Measurement of Test Substance High Phthalates were analytically verified and measured.
Concentration
Metric 10: Exposure Duration and Frequency High Test duration followed protocol.
Metric 11: Number of Exposure Groups/ Medium  This study only performed a single exposure as a range finding at the their reported limit
Spacing of Exposure Levels of solubility (0.77 mg/L).
Metric 12: Testing at or Below Solubility Limit Low The single concentration used for DINP was 0.77 mg/L and is over the solubility listed
in the Final Scope (0.2 mg/L).
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium  Source of organisms was reported, details beyond that were not.
Metric 14: Acclimatization and Pretreatment High Organisms were housed for 1-3 days prior to treatment.
Conditions
Metric 15: Number of Organisms and Medium  Replicates followed protocol.
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions were adequate and described in detail.
Metric 17: Outcome Assessment Methodology High Outcomes were reported and addressed.

Continued on next page ...
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Study Citation: Bionomics,, EG&G (1984). Acute toxicity of twelve phthalate esters to mysid shrimp (Mysidopsis bahia).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
Media, Path: uptake route)
Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316220
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High Outcomes were assessed and reported.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High No differences were reported.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No outcomes unrelated to exposure were reported.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods Low No data analysis was presented as the LC50 was >0.77 mg/L the value of the single
exposure concentration.

Metric 22: Reporting of Data High Data was reported adequately.

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes reported.

Additional Comments:  Based on preliminary studies, concentrations of DINP below the solubility limit did not result in adverse outcomes therefore a single concentration was
included in the final study.

Overall Quality Determination High
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Study Citation: Liu, N, Wen, F, Li, F.,, Zheng, X., Liang, Z., Zheng, H. (2016). Inhibitory mechanism of phthalate esters on Karenia brevis. Chemosphere 155:498-508.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (marine); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake
Media, Path: route)
Taxa, Species, Age: Vegetation; Non-vascular Plants; Karenia brevis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 3230225

Domain Metric Rating Comments
Domain 1: Test Substance

Metric 1: Test Substance Identity Low Relevant test materials are described as di-iso-butyl ortho-phthalate (DIBP), benzyl-n-

butyl ortho-phthalate (BBP), Di-n-butylortho-phthalate (DBP), bis(2-ethylhexyl)ortho-
phthalate(DEHP), diisononyl ortho-phthalate (DINP), and diisodecylortho-phthalate
(DIDP). No further details are provided.

Metric 2: Test Substance Source Low Chemicals are sourced by the Sigma Company, no additional information provided.
Metric 3: Test Substance Purity High Purity is reported as > 99%

Domain 2: Test Design
Metric 4: Negative Controls High Negative and solvent controls were used. The authors indicated that no significant differ-

ences were observed between the solvent controls (acetone concentration (0.5 mL L-1))
and the negative control.

Metric 5: Negative Control Response High No adverse effects reported in the control.

Metric 6: Randomized Allocation Low Researchers did not report how organisms were allocated to study groups.

Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low The study provided only limited details on the measures taken to appropriately prepare
Preparation test concentrations and minimize loss of test substance before and during the exposure
for these degradable substances. A solvent (acetone) was used to facilitate the prepara-
tion of the stock solution.
Metric 8: Consistency of Exposure Low Reporting omissions are likely to have a substantial impact on results. No measurement
Administration of test material concentration was conducted at the end of the test, so the actual exposure
concentration was uncertain. Similarly, the different biodegradation rates of the chemi-
cals meant that exposure concentrations may have differed because of degradation, but
this was not discussed.
Metric 9: Measurement of Test Substance Low Exposure concentrations were not measured or measurements were not reported. As
Concentration degradation is likely to be observed, the reported nominal concentrations are not likely
to be representative of the final concentration and reporting in terms of nominal concen-
trations may underestimate the effects observed.

Metric 10: Exposure Duration and Frequency High The duration of exposure and/or exposure frequency were reported and appropriate for
the study type and/or outcome(s) of interest (96-hour algae growth inhibition test).
Metric 11: Number of Exposure Groups/ Low Exposure concentrations were reported to be 0, 1, 5, 10, 20, 30, 50, 100, 150, 200 mL/L.
Spacing of Exposure Levels These concentrations of DINP did not inhibit algal growth.

Continued on next page ...
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Study Citation: Liu, N., Wen, F,, Li, F, Zheng, X., Liang, Z., Zheng, H. (2016). Inhibitory mechanism of phthalate esters on Karenia brevis. Chemosphere 155:498-508.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (marine); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake
Media, Path: route)

Taxa, Species, Age:
Health Outcome:

Vegetation; Non-vascular Plants; Karenia brevis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Development/Growth

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 3230225
Domain Metric Rating Comments

Metric 12: Testing at or Below Solubility Limit High The solvent concentration was appropriate (the authors demonstrated that no significant
difference (p > 0.05) was observed between the growth in controls and acetone treat-
ment.).

Domain 4: Test Organism
Metric 13: Test Organism Characteristics Low The source of the test animals was not reported.
Metric 14: Acclimatization and Pretreatment Low The study did not report whether test organisms were acclimatized or whether pretreat-
Conditions ment conditions were the same for control and exposed groups.
Metric 15: Number of Organisms and Low The number of test organisms (or algal density) were not reported in each treatment
Replicates per Group group and control.
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions High The algal cells were cultured in a GXZ-380Z intelligent illumination incubator under
the following conditions: 14 h of light at 24C (4000 + 500 lux) and 10 h of dark at 22C.
The medium was shaken once daily to prevent cell adherence growth.

Metric 17: Outcome Assessment Methodology Low The outcome assessment methodology was not clearly reported; it was unclear whether
methods were sensitive for the outcome of interest. The authors reported that no sig-
nificant effects were observed on growth following exposure to DINP, but no data were
provided.

Metric 18: Consistency of Outcome High Outcome assessments appears to be consistent across group. Cell numbers were deter-

Assessment mined every 24 hours..
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.

Metric 20: Outcomes Unrelated to Exposure Medium  There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure (e.g., infection) that could influence
the outcome assessment.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods Low One-way ANOVA was adopted to determine the significant differences between ex-
perimental and control groups. The calculations and measures of significance were not
provided, so no conclusions about a dose response could be made.

Metric 22: Reporting of Data Low Data for exposure-related findings were not shown for each treatment and control group,
but results were described in the text.

Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes, or unexpected outcomes were satisfactorily ex-

plained.
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Study Citation: Liu, N., Wen, F,, Li, F, Zheng, X., Liang, Z., Zheng, H. (2016). Inhibitory mechanism of phthalate esters on Karenia brevis. Chemosphere 155:498-508.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Aquatic (marine); Cell Culture Media; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake
Media, Path: route)
Taxa, Species, Age: Vegetation; Non-vascular Plants; Karenia brevis; Not Applicable (e.g., fungi or algae studies) or Not Reported
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 3230225
Domain Metric Rating Comments

Additional Comments:  No significant effect on algal growth following DINP exposure. The discussion of growth inhibition following exposure to DIDP, DINP, DEHP, DIBP,
BBP and DBP was lacking.

Overall Quality Determination Low
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Study Citation: Bionomics,, Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
Media, Path: uptake route)
Taxa, Species, Age: Vertebrate; Fish; sheepshead minnow (Cyprinodon variegatus); Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316224
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High Test material was identified and CASRN was given
Metric 2: Test Substance Source High Source was listed as EG&G Bionomics- Aquatic Toxicology Laboratory in Wareham.
Massachusetts. No other information about the source was given.
Metric 3: Test Substance Purity Low Purity and/or grade of test substance were not reported.
Domain 2: Test Design
Metric 4: Negative Controls High Negative control was used.
Metric 5: Negative Control Response High No mortality reported in the controls
Metric 6: Randomized Allocation Medium  Test organisms were impartially distributed to each chamber (pdf pg 136).
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  The experimental system and methods for preparation of test media were described
Preparation in adequate detail and accounted for the properties of the test material. For all low-
solubility phthalates, enhanced mixing procedure was used, while for butyl benzyl ph-
thalate exposure microbial degradation was accounted for with a cleaning procedure that
was implemented daily. The authors reported significant degradation of the test material
throughout the test, but quantified the degradation throughout the test and reported the
endpoint in terms of mean-measured concentration so this does not have an impact on
the results.
Metric 8: Consistency of Exposure High Details of exposure administration were reported and exposures were administered
Administration consistently across study groups.
Metric 9: Measurement of Test Substance High Concentrations were measured using GS-MS to account for poor water solubility.
Concentration
Metric 10: Exposure Duration and Frequency High 96 hour exposure was appropriate for an acute test.
Metric 11: Number of Exposure Groups/ N/A Test concentration spacing was limited, as this was designed as a limit test up to the
Spacing of Exposure Levels solubility limit of the chemical.
Metric 12: Testing at or Below Solubility Limit High Exposure concentrations were at or below the water solubility limit, which were re-
ported in Appendix A (pdf pg 164).
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Specimens were either cultured at the Laboratory orpurchased commercially. All fish
were tested as juveniles <10weeks old.
Metric 14: Acclimatization and Pretreatment High 96 hour acclimation period reported.

Conditions

Continued on next page ...
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...continued from previous page

Study Citation: Bionomics,, Springborn (1984). Acute toxicity of thirteen phthalate esters to the sheepshead minnow (Cyprinodon variegatus) (final report).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
Media, Path: uptake route)
Taxa, Species, Age: Vertebrate; Fish; sheepshead minnow (Cyprinodon variegatus); Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316224

Domain Metric Rating Comments

Metric 15: Number of Organisms and Low Only two replicates of 10 fish were used in each treatment.

Replicates per Group

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions High Organism housing, environmental conditions, food, water, and nutrients were conducive
to maintenance of health and biomass loading was appropriate.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology partially addressed or reported the intended
outcomes(s) of interest (mortality).
Metric 18: Consistency of Outcome High Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups

Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Medium  The study reported minor differences among the study groups with respect to envi-
Design and Procedures ronmental conditions or other non-treatment-related factors, but these are unlikely to

have a substantial impact on results. Authors reported that dissolved oxygen fell below
guideline recommended levels and control mortality was high for one phthalate (not this
phthalate). As no mortalities were observed in any test concentrations for this chemical-
this was not determined to affect this test.

Metric 20: Outcomes Unrelated to Exposure High Details regarding test organism attrition and outcomes unrelated to exposure (e.g., in-
fection) were reported for each study group and there were no differences among groups
that could influence the outcome assessment.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods N/A No mortality was reported, so no statistical analysis was needed.

Metric 22: Reporting of Data High Data for exposure-related findings were presented for each treatment and control group
and were adequate to determine values for the endpoint(s) of interest. Negative findings
were reported quantitatively.

Metric 23: Explanation of Unexpected Outcomes High There were no unexpected outcomes, or unexpected outcomes were satisfactorily ex-
plained. Low DO did not have an affect on the outcome and high mortality in controls
was not reported for this chemical.

Additional Comments:  Study report for the Sheepshead minnow test begins on pg 124 of the PDF. DEHP is referred to as phthalate 1H, Dibutyl Phthalate was referred to as 1C,
Butyl Benzyl Phthalate was referred to as 1D, DIDP referred to as 1L, and DINP referred to as 1J.

Overall Quality Determination High
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Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact

Study Citation: Bionomics,, EG&G (1984). Acute toxicity of twelve phthalate esters to mysid shrimp (Mysidopsis bahia).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)

Exposure Route,

Media, Path: uptake route)

Taxa, Species, Age:

Invertebrate; Arthropods; Mysidopsis bahia; Juvenile

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316220
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Test substance identified by chemical name, no CASRN or structure.
Metric 2: Test Substance Source High Source of phthalates was Bionomics Aquatic Toxicology Laboratory (Wareham, MA)
Metric 3: Test Substance Purity Low Purity and/or substance not included in the study.
Domain 2: Test Design
Metric 4: Negative Controls High Authors reported using negative controls.
Metric 5: Negative Control Response High The response of negative controls was adequate.
Metric 6: Randomized Allocation Medium  Mysid shrimp were maintained 1-3 days were they were distributed into test vessels.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media High Experimental design followed protocol guidelines.
Preparation
Metric 8: Consistency of Exposure High Authors reported consistent adminstration.
Administration
Metric 9: Measurement of Test Substance High Phthalates were analytically verified and measured.
Concentration
Metric 10: Exposure Duration and Frequency High Test duration followed protocol.
Metric 11: Number of Exposure Groups/ Medium  This study only performed a single exposure as a range finding at the their reported limit
Spacing of Exposure Levels of solubility (0.77 mg/L).
Metric 12: Testing at or Below Solubility Limit Low The single concentration used for DINP was 0.77 mg/L and is over the solubility listed
in the Final Scope (0.2 mg/L).
Domain 4: Test Organism
Metric 13: Test Organism Characteristics Medium  Source of organisms was reported, details beyond that were not.
Metric 14: Acclimatization and Pretreatment High Organisms were housed for 1-3 days prior to treatment.
Conditions
Metric 15: Number of Organisms and Medium  Replicates followed protocol.
Replicates per Group
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Environmental conditions were adequate and described in detail.
Metric 17: Outcome Assessment Methodology High Outcomes were reported and addressed.

Continued on next page ...
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Study Citation: Bionomics,, EG&G (1984). Acute toxicity of twelve phthalate esters to mysid shrimp (Mysidopsis bahia).
Duration: Overall Duration: 0 - 4 days (0-96h); Exposure Duration: 0 - 4 days (0-96h)
Exposure Route, Aquatic (marine), Aquatic (brackish); Water; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact
Media, Path: uptake route)
Taxa, Species, Age: Invertebrate; Arthropods; Mysidopsis bahia; Juvenile
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 1316220
Domain Metric Rating Comments
Metric 18: Consistency of Outcome High Outcomes were assessed and reported.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High No differences were reported.
Design and Procedures
Metric 20: Outcomes Unrelated to Exposure Medium  No outcomes unrelated to exposure were reported.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods Low No data analysis was presented as the LC50 was >0.77 mg/L the value of the single
exposure concentration.

Metric 22: Reporting of Data High Data was reported adequately.

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes reported.

Additional Comments:  Based on preliminary studies, concentrations of DINP below the solubility limit did not result in adverse outcomes therefore a single concentration was
included in the final study.

Overall Quality Determination High
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: Not-reported; Exposure Duration: O - 4 days (0-96h)
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; Canton-S strain; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance was identified by CASRN as seen in Fig. 1.
Metric 2: Test Substance Source Low The DEHP and DINP were both reported to be from Sigma, but it was not reported if
they were analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Both the DEHP and DINP had a purity of 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a DMSO control that was run concurrently with the
exposure.
Metric 5: Negative Control Response High The control responses of the fertility test were reported in Fig. 4 and were adequate for
the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium The exposure medium was prepared by adding DINP or DEHP to the food medium
Preparation used for the fruit flies. DMSO was used to dilute the test compounds prior to adding
them to the medium. The medium was autoclaved prior to the addition of the DEHP or
DINP. Information was lacking regarding the test system, however. It is unclear what
the dimensions of the test chamber were other than that they were tubes. Study authors
reported 20 brand-new flies were taken from the standard medium and put into tubes
with the test solution. The number of pairs per tube was unclear.
Metric 8: Consistency of Exposure Low The test chambers were not described in great detail, nor was it specified how many flies
Administration were in each test chamber. The test conditions such as temperature and relative humidity
were not reported.
Metric 9: Measurement of Test Substance Low It was not reported if the test substance was measured at any point in this study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the fertility test was reported to be three days. The flies were
then removed from tubes with the test material so females could mate and lay eggs. The
test was ended after pupae and eclosion were determined. This appeared adequate for
the outcome of interest.
Metric 11: Number of Exposure Groups/ Low There were only two exposure levels. This allowed for a comparison between a low and
Spacing of Exposure Levels a high exposure concentration, but more exposure levels may have yielded more data.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.

Continued on next page ...
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: Not-reported; Exposure Duration: O - 4 days (0-96h)
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; Canton-S strain; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The Canton-S strain fruit flies were from Core Facility of Drosophila Resource and
Technology at the CAS Center for Excellence in Molecular Cell Science. The flies were
reported to be three days old at the start of the test.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated prior to the start of the study.
Conditions
Metric 15: Number of Organisms and Low It was reported that there were 20 pairs of flies used in the fertility test. It was unclear
Replicates per Group if this was 20 pairs per treatment or 20 pairs total. Authors reported each treatment was
repeated four times.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little details were provided on the culturing conditions and the test conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—the number of pupae and eclosions after exposure.
Metric 18: Consistency of Outcome High Outcomes appeared to be assessed consistently across study groups. Flies were exposed
Assessment for three days and then removed from the test chemical. Females were allowed to lay
eggs, and the number of pupae and egg eclosions were monitored.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analysis was described in section 2.6 and was adequate for the outcomes of
interest.
Metric 22: Reporting of Data High The responses for the controls and the exposure groups for the reproductive tests were
reported in Fig. 4 and were adequate for the outcome of interest.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:

This portion of the evaluation is for the reproductive exposure to DINP. D. melanogaster were exposed to DINP at two concentrations of 1uM and 10uM.

They were exposed for three days after which, the number of egg eclosions was determined. There were also different diets, a normal diet and a high fat

diet

Overall Quality Determination

Medium

Continued on next page ...
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: Not-reported; Exposure Duration: O - 4 days (0-96h)
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; Canton-S strain; Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: O - 4 days (0-96h)
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; Canton-S strain; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance was identified by CASRN as seen in Fig. 1.
Metric 2: Test Substance Source Low The DEHP and DINP were both reported to be from Sigma, but it was not reported if
they were analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Both the DEHP and DINP had a purity of 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a DMSO control that was run concurrently with the
exposure.
Metric 5: Negative Control Response High The control responses of the acute tests were reported in Fig. 2 and were adequate for
the outcome of interest. The control responses of the high fat diet organisms were also
reported in Table 2.
Metric 6: Randomized Allocation Low It was not reported how the flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium The exposure medium was prepared by adding DINP or DEHP to the food medium
Preparation used for the fruit flies. DMSO was used to dilute the test compounds prior to adding
them to the medium. The medium was autoclaved prior to the addition of the DEHP or
DINP. Information was lacking regarding the test system, however. It is unclear what
the dimensions of the test chamber were other than that they were tubes. There were 80-
100flies per test group, but it is unclear how many flies there were per tube. There were
three replicates per test group.
Metric 8: Consistency of Exposure Low The test chambers were not described in great detail, nor was it specified how many flies
Administration were in each test chamber. The test conditions such as temperature and relative humidity
were not reported.
Metric 9: Measurement of Test Substance Low It was not reported if the test substance was measured at any point in this study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the acute tests was reported to be 24h. The flies were then
assessed for lifespan after this exposure. This appeared adequate to assess the desired
outcomes.
Metric 11: Number of Exposure Groups/ Low There were only two exposure levels. This allowed for a comparison between a low and
Spacing of Exposure Levels a high exposure concentration, but more exposure levels may have yielded more data.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.

Domain 4: Test Organism
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend

on AKT/FOXO pathway. Toxicology In Vitro 95:105742.

Duration: Overall Duration: > 21 days; Exposure Duration: O - 4 days (0-96h)
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; Canton-S strain; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments

Metric 13: Test Organism Characteristics High The Canton-S strain fruit flies were from Core Facility of Drosophila Resource and
Technology at the CAS Center for Excellence in Molecular Cell Science. The flies were
reported to be three days old at the start of the test.

Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated prior to the start of the study.

Conditions
Metric 15: Number of Organisms and Medium It was reported that there were 80-100 flies per group with three replicates each for the
Replicates per Group acute test.
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Low Little details were provided on the culturing conditions and the test conditions.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest-lifespan after a 24h exposure (mortality).

Metric 18: Consistency of Outcome High Outcomes appeared to be assessed consistently across study groups. Fruit flies were

Assessment exposed for 24h. Flies were counted every day where deaths were tallied. They were
moved to new chambers with the same diet every week until all flies had died.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.

Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical analysis was described in section 2.6 and was adequate for the outcomes of
interest.

Metric 22: Reporting of Data High The responses for the controls and the exposure groups for the acutes tests were reported
in Fig. 2 and were adequate for the outcome of interest. Table 2 has data for the HFD
only.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:

This portion of the evaluation is for the acute exposure to DINP. Three-day old D. melanogaster were exposed to DINP at two concentrations of 1uM and

10uM. They were exposed for 24h and then lifespan was assessed. There were also different diets, a normal diet and a high fat diet.

Overall Quality Determination

Medium
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Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2021). Detrimental effects induced by diisononyl phthalate on development and behavior of Drosophila larva and potential
mechanisms. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 243:8967-8967.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; Larvae
Health Outcome: Behavioral
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978406
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The chemical name and CAS number were given.
Metric 2: Test Substance Source Low The DINP used in the test was purchased from Aladdin Industrial Co., Ltd. (Shanghai,
China). There was no mention of analytical verification of the test substance.
Metric 3: Test Substance Purity High The purity of the test substance used was reported as 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High A vehicle control was included in the test using the same amount of absolute ethanol as
in the DINP exposures.
Metric 5: Negative Control Response High Behavior in the vehicle controls were normal and were usable for comparison to the
DINP treatment groups.
Metric 6: Randomized Allocation Low Study authors did not report whether test organisms were randomly distributed to treat-
ment groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Some details were provided regarding the exposure system for the behavior experiment
Preparation (section 2.4). Authors cited Nichols et al., 2012 in the methods. Very little information
was given on preparing the test concentrations (section 2.2).
Metric 8: Consistency of Exposure High There was no information reported that would indicate inconsistency in exposure admin-
Administration istration among treatment groups.
Metric 9: Measurement of Test Substance Low It was not reported whether test concentrations were measured during the exposure.
Concentration
Metric 10: Exposure Duration and Frequency High Virgin flies (emerging within 8 hours) were collected from the development/growth test
where those larvae (prior emergence) were fed food containing DINP for one week. In
the behavior test flies were fed food containing DINP. The offspring third instar larvae
were collected and used in the behavior test. This exposure duration was adequate to
assess behavior effects in the offspring larvae.
Metric 11: Number of Exposure Groups/ High The four treatment concentrations tested were adequate to see statistically significant
Spacing of Exposure Levels effects between treatments.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Wild-type Drosophila melanogaster w1118 (Bloomington Stock Center, 3605) was used

in the test.

Continued on next page ...
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Study Citation:

Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Zhang, Q., Hao, L. C., Hong, Y. (2021). Detrimental effects induced by diisononyl phthalate on development and behavior of Drosophila larva and potential
mechanisms. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 243:8967-8967.

Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Terrestrial; Food/Diet; Dietary

Invertebrate; Arthropods; Drosophila melanogaster; Larvae
Behavioral

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978406
Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment High The flies were cultured at 25+1 °C in an incubator with a relative humidity of
Conditions 50%—-60% and kept in a standard 12: 12 h light and dark period. They were fed stan-
dard cornmeal fly food.

Metric 15: Number of Organisms and Medium  Six larvae of each treatment group were recorded, and each group were repeated three

Replicates per Group times.
Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Medium  The housing and environmental conditions prior to test start were adequate. There was
no mention of environmental conditions during the actual test.

Metric 17: Outcome Assessment Methodology High Larvae were placed on the center of a 2% agarose plate and larval crawling behavior
was recorded. The frequency, distances, time and crawling track of movements were
recorded every two minutes by image-analysis software (Video track, View Point Inc.,
France;Parameters: black animal movement threshold = 0.2 and 0.5 mm/s).

Metric 18: Consistency of Outcome High The assessment of crawling behavior was carried out consistently across treatment

Assessment groups.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High There were no reported differences in environmental conditions between treatment
Design and Procedures groups. Flies were acclimated prior to test start.

Metric 20: Outcomes Unrelated to Exposure Medium  There were no reported differences among flies used in each treatment group that could

potentially influence the behavior assessments.
Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods Low two-sided t-tests were used when analysis of variance is necessary to compare more
then 2 groups in order to recue the chances of Type II errors. Degrees of freedom and
t-statistics are not reported.

Metric 22: Reporting of Data High Details of the behavior results can be found in section 3.2 of the pdf. Figure 2 shows
behavior results.

Metric 23: Explanation of Unexpected Outcomes High Results were adequately described and measures of variability were given where appro-

priate.

Additional Comments:

This evaluation is for the behavioral outcome. Larval crawling behavior was assessed.

Overall Quality Determination

High
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Zhang, Q., Hao, L. C., Hong, Y. (2021). Detrimental effects induced by diisononyl phthalate on development and behavior of Drosophila larva and potential

mechanisms. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 243:8967-8967.

Study Citation:

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Terrestrial; Food/Diet; Dietary

Media, Path:

Taxa, Species, Age:

Invertebrate; Arthropods; Drosophila melanogaster; Larvae

Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978406
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The chemical name and CAS number were given.
Metric 2: Test Substance Source Low The DINP used in the test was purchased from Aladdin Industrial Co., Ltd. (Shanghai,
China). There was no mention of analytical verification of the test substance.
Metric 3: Test Substance Purity High The purity of the test substance used was reported as 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High A vehicle control was included in the test using the same amount of absolute ethanol as
in the DINP exposures.
Metric 5: Negative Control Response High Development and growth in the vehicle controls were normal and were usable for com-
parison to the DINP treatment groups.
Metric 6: Randomized Allocation Low Study authors did not report whether test organisms were randomly distributed to treat-
ment groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low Food media preparations with DINP were not described.
Preparation
Metric 8: Consistency of Exposure High There was no information reported that would indicate inconsistency in exposure admin-
Administration istration among treatment groups.
Metric 9: Measurement of Test Substance Low No analytical chemistry of DINP was reported beyond initial nominal concentration.
Concentration
Metric 10: Exposure Duration and Frequency High The larvae were fed food containing DINP for one week. This was appropriate to assess
effects on development and growth.
Metric 11: Number of Exposure Groups/ High The four treatment concentrations tested were adequate to see statistically significant
Spacing of Exposure Levels effects between treatments.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Wild-type Drosophila melanogaster w1118 (Bloomington Stock Center, 3605) was used
in the test.
Metric 14: Acclimatization and Pretreatment High The flies were cultured at 25+1 °C in an incubator with a relative humidity of
Conditions 50%—-60% and kept in a standard 12: 12 h light and dark period. They were fed stan-
dard cornmeal fly food.
Metric 15: Number of Organisms and Medium  Five replicates were prepared per treatment with a total of 100 flies for each group.

Replicates per Group

Continued on next page...
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Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2021). Detrimental effects induced by diisononyl phthalate on development and behavior of Drosophila larva and potential
mechanisms. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 243:8967-8967.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days

Exposure Route, Terrestrial; Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; Larvae

Health Outcome: Development/Growth

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 7978406

Domain Metric Rating Comments

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Medium  The housing and environmental conditions prior to test start were adequate. There was
no mention of environmental conditions during the actual test.

Metric 17: Outcome Assessment Methodology High The number of pupae and newly hatched flies were recorded daily, and the pupation rate

and emergence rate were calculated. Finally, the newly emerged flies were collected and
weighed separately by sex and the average weight was calculated.

Metric 18: Consistency of Outcome High The assessment of pupation and eclosion were carried out consistently across treatment
Assessment groups.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences in environmental conditions between treatment
Design and Procedures groups. Flies were acclimated prior to test start.
Metric 20: Outcomes Unrelated to Exposure Medium  There were no reported differences among flies used in each treatment group that could

potentially influence the development and growth assessments.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods Low The authors state that two-sided t-tests were used. Results only include relative p values
(e.g., P<0.01) without t-statistics (or F-statistics) or degrees of freedom. With 5 treat-
ments, an analysis of variance would be required.

Metric 22: Reporting of Data Medium  Development and growth results were shown graphically as bars indicating mean values
plus and minus erro bars. The authos do not state what the error bars represent (standard
deviation? Standard error? 95% CI?).

Metric 23: Explanation of Unexpected Outcomes High Results were adequately described and measures of variability were given where appro-
priate.

Additional Comments:  This evaluation is for the development/growth of third instar larvae exposed to DINP through their food.

Overall Quality Determination High
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Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.
Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Adult
Health Outcome: Reproductive/Teratogenic
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978407
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The DINP was identified by name only.
Metric 2: Test Substance Source Low The source of the DINP was reported to be Aladdin Industrial Co. Ltd. in Shanghai,
China, but it was not reported to be analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The purity of the DINP was reported to be 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a vehicle control in which ethanol only was used.
Metric 5: Negative Control Response High The vehicle response for reproductive endpoints was reported in Fig. 1 and was appro-
priate for the outcomes of interest.
Metric 6: Randomized Allocation Low It was not reported how the fruit flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low The test concentrations were prepared by diluting the DINP in ethanol. The proper
Preparation volumes of DINP solution were then mixed into cornmeal fly food to obtain the final
concentrations. However, little information was provided on the test system and vials
used for the flies. It was not reported if the test concentrations were measured at any
point.
Metric 8: Consistency of Exposure Low Test concentration preparation was reported, but information regarding the test system
Administration was lacking, therefore, it was uncertain how consistently the exposure was administered.
Metric 9: Measurement of Test Substance Low It was not reported if the test concentrations were measured at any point in the study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the fertility/reproductive test was reported to be 10 days. This
appeared adequate to assess the outcomes of interest.
Metric 11: Number of Exposure Groups/ High There were four exposure levels for this test. Spacing appeared adequate for a dose
Spacing of Exposure Levels response.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fruit flies were from Bloomington Stock Center, 3605. They were reported to be
wild type w1118. They were cultured by the performing laboratory. Newly emerged
virgin males and females were used for this portion of the study.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated, or if the test conditions were similar to

Conditions

the culturing conditions.
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Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.

Duration: Overall Duration: 4 - 10 days; Exposure Duration: 4 - 10 days

Exposure Route, Terrestrial; Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Adult

Health Outcome: Reproductive/Teratogenic

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 7978407

Domain Metric Rating Comments
Metric 15: Number of Organisms and Low It was reported that 20 pairs of virgin flies were transferred to vials containing different
Replicates per Group concentrations of DINP in fly foods. It is unclear if this was 20 pairs per treatment or

20 pairs overall. It was reported there were five replicates for each concentration in this
portion of the study.

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Medium The flies were cultured at 25C with a 12L:12D photoperiod. A relative humidity of 50-
60% was maintained during the culturing period. However, it was not reported if these
conditions were maintained for the duration of the test period. Though it was clear the
flies were fed as the exposure was via diet, the feeding regimen was not reported in great

detail.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology partially addressed or reported the intended
outcomes of interest—fertility/reproductive endpoints.
Metric 18: Consistency of Outcome Medium Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups. Flies were assessed after 10 days for ovary morphol-

ogy. The number of pupae and flies was recorded, and the hatching rate was recorded,
but it was unclear when this occurred.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Differences between treatment and control groups were determined using two-sided t-
tests for each experiment.

Metric 22: Reporting of Data High Reproductive outcomes were reported in Fig. 1 for both exposure and control groups.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes. Variability was reported in Fig.

1.

Additional Comments:

This evaluation is for the fertility/reproductive portion of the study. Outcomes assessed were ovary morphology of the adult females after the exposure and
pupae and adult fly numbers after egg hatch along with hatching rate. These exposures were to the adult flies, thus the reproductive outcome.

Overall Quality Determination Medium
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; Canton-S strain; Adult
Health Outcome: Behavioral
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance was identified by CASRN as seen in Fig. 1.
Metric 2: Test Substance Source Low The DEHP and DINP were both reported to be from Sigma, but it was not reported if
they were analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Both the DEHP and DINP had a purity of 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a DMSO control that was run concurrently with the
exposure.
Metric 5: Negative Control Response High The control responses of the climbing tests were reported in Fig. 4 and were adequate
for the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium The exposure medium was prepared by adding DINP or DEHP to the food medium
Preparation used for the fruit flies. DMSO was used to dilute the test compounds prior to adding
them to the medium. The medium was autoclaved prior to the addition of the DEHP or
DINP. Information was lacking regarding the test system, however. It is unclear what the
dimensions of the test chamber were other than that they were tubes. There were 100
flies per test tube. There were three replicates per test group.
Metric 8: Consistency of Exposure Low The test chambers were not described in great detail. The test conditions such as temper-
Administration ature and relative humidity were not reported.
Metric 9: Measurement of Test Substance Low It was not reported if the test substance was measured at any point in this study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the chronic test for climbing behavior was reported to be 20
days. This appeared adequate for the outcome of interest.
Metric 11: Number of Exposure Groups/ Low There were only two exposure levels. This allowed for a comparison between a low and
Spacing of Exposure Levels a high exposure concentration, but more exposure levels may have yielded more data.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The Canton-S strain fruit flies were from Core Facility of Drosophila Resource and

Technology at the CAS Center for Excellence in Molecular Cell Science. The flies were
reported to be three days old at the start of the test.

Continued on next page ...
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; Canton-S strain; Adult
Health Outcome: Behavioral
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated prior to the start of the study.
Conditions
Metric 15: Number of Organisms and Medium It was reported that there were 100 flies per group with three replicates each for the
Replicates per Group climbing test.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little details were provided on the culturing conditions and the test conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—climbing behavior of the fruit flies after a chronic exposure.
Metric 18: Consistency of Outcome High Outcomes appeared to be assessed consistently across study groups. Flies were placed
Assessment in a glass crawling tube that measured 25cm after 20 days of feeding on the exposure
diet. After slight oscillation of the tube to get the flies to the bottom, they all would
begin to climb. A camera was used to take a photo after 4s of climbing. Average dis-
tance climbed for each population tested was taken based off the distance climbed in the
photo.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analysis was described in section 2.6 and was adequate for the outcomes of
interest.
Metric 22: Reporting of Data High The responses for the controls and the exposure groups for the climbing tests were re-
ported in Fig. 4 and were adequate for the outcome of interest.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:

This portion of the evaluation is for the chronic exposure to DINP. Three day old D. melanogaster were exposed to DINP at two concentrations of 1uM and

10uM. They were exposed for 20 days after which, climbing behavior was assessed. There were also different diets, a normal diet and a high fat diet.

Overall Quality Determination

Medium
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Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Adult
Health Outcome: Mechanistic-Oxidative stress (including redox biology)
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978407
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The DINP was identified by name only.
Metric 2: Test Substance Source Low The source of the DINP was reported to be Aladdin Industrial Co. Ltd. in Shanghai,
China, but it was not reported to be analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The purity of the DINP was reported to be 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a vehicle control in which ethanol only was used.
Metric 5: Negative Control Response High The vehicle response for oxidative endpoints was reported in Fig. 6 and was appropriate
for the outcomes of interest.
Metric 6: Randomized Allocation Low It was not reported how the fruit flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low The test concentrations were prepared by diluting the DINP in ethanol. The proper
Preparation volumes of DINP solution were then mixed into cornmeal fly food to obtain the final
concentrations. However, little information was provided on the test system and vials
used for the flies. It was not reported if the test concentrations were measured at any
point.
Metric 8: Consistency of Exposure Low Test concentration preparation was reported, but information regarding the test system
Administration was lacking, therefore, it was uncertain how consistently the exposure was administered.
Metric 9: Measurement of Test Substance Low It was not reported if the test concentrations were measured at any point in the study.
Concentration
Metric 10: Exposure Duration and Frequency High The duration of exposure for this portion of the study was reported to be 10 days and 15
days. This appeared adequate for the outcome of interest.
Metric 11: Number of Exposure Groups/ High There were four exposure levels for this test. Spacing appeared adequate for a dose
Spacing of Exposure Levels response.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fruit flies were from Bloomington Stock Center, 3605. They were reported to be
wild type w1118. They were cultured by the performing laboratory. Newly emerged
adults were used for this portion of the study.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated or if the test conditions were similar to

Conditions

the culturing conditions.
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Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Terrestrial; Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Adult

Health Outcome: Mechanistic-Oxidative stress (including redox biology)

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 7978407

Domain Metric Rating Comments

Metric 15: Number of Organisms and Low The number of organisms and replicates were not reported for this portion of the study.

Replicates per Group

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Medium The flies were cultured at 25C with a 12L:12D photoperiod. A relative humidity of 50-
60% was maintained during the culturing period. However, it was not reported if these
conditions were maintained for the duration of the test period. Though it was clear the
flies were fed as the exposure was via diet, the feeding regimen was not reported in great

detail.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interests—ROS and CAT endpoints.
Metric 18: Consistency of Outcome Medium Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups. Newly emerged adult flies were exposed for 10 and

15d. Then the flies were homogenized and assessed.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Differences between treatment and control groups were determined using two-sided t-
tests for each experiment.

Metric 22: Reporting of Data High Adult CAT/ROS outcomes were reported in Fig. 6 for both exposure and control groups.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any expected outcomes. Variability was reported in Fig. 6.

Additional Comments:

This evaluation is for CAT/ROS outcomes in the portion of the study where female and male adult flies were exposed to various concentrations of DINP
for 10 days and 15 days.

Overall Quality Determination Medium
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Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978407
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The DINP was identified by name only.
Metric 2: Test Substance Source Low The source of the DINP was reported to be Aladdin Industrial Co. Ltd. in Shanghai,
China, but it was not reported to be analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The purity of the DINP was reported to be 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a vehicle control in which ethanol only was used.
Metric 5: Negative Control Response High The vehicle response for anti-starvation endpoints was reported in Fig. 4 and was appro-
priate for the outcomes of interest.
Metric 6: Randomized Allocation Low It was not reported how the fruit flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low The test concentrations were prepared by diluting the DINP in ethanol. The proper
Preparation volumes of DINP solution were then mixed into cornmeal fly food to obtain the final
concentrations. However, little information was provided on the test system and vials
used for the flies. It was not reported if the test concentrations were measured at any
point.
Metric 8: Consistency of Exposure Low Test concentration preparation was reported, but information regarding the test system
Administration was lacking, therefore, it was uncertain how consistently the exposure was administered.
Metric 9: Measurement of Test Substance Low It was not reported if the test concentrations were measured at any point in the study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the anti-starvation test was reported to be up to 15 days. This
appeared adequate to assess the outcomes of interest.
Metric 11: Number of Exposure Groups/ High There were four exposure levels for this test. Spacing appeared adequate for a dose
Spacing of Exposure Levels response.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fruit flies were from Bloomington Stock Center, 3605. They were reported to be
wild type w1118. They were cultured by the performing laboratory. Newly emerged
males and females were reported to be used for this test.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated or if the test conditions were similar to
Conditions the culturing conditions.
Metric 15: Number of Organisms and Medium It was reported there were 30 fruit flies treated for each test concentration with three

Replicates per Group

replicates per treatment.
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Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978407
Domain Metric Rating Comments

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Medium The flies were cultured at 25C with a 12L:12D photoperiod. A relative humidity of 50-
60% was maintained during the culturing period. However, it was not reported if these
conditions were maintained for the duration of the test period. Though it was clear the
flies were fed as the exposure was via diet, the feeding regimen was not reported in great
detail.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interests—survival after exposure to DINP for 3, 5, 10, or 15d with transfer to empty vials
for 12, 24, or 36h before assessing survival.

Metric 18: Consistency of Outcome Medium Details of the outcome assessment protocol were reported, and outcomes were assessed

Assessment consistently across study groups. Newly emerged flies were exposed to DINP via diet.
They were exposed for up to 15 days (3, 5, 10, and 15d assessments). They were then
transferred to empty vials without food for up to 36h (12, 24, and 36h assessments).
Mortality was then reported.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Differences between treatment and control groups were determined using two-sided t-
tests for each experiment.

Metric 22: Reporting of Data High Anti-starvation outcomes were reported in Fig. 4 for both exposure and control groups.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any expected outcomes. Variability was reported in Fig. 4.

Additional Comments:  This evaluation is for the anti-starvation portion of the study. Flies were exposed for 3, 5, 10, and 15d and then moved to empty vials without food where
mortality was assessed after 12, 24, or 36h.

Overall Quality Determination Medium
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Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.
Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Adult
Health Outcome: Behavioral
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978407
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The DINP was identified by name only.
Metric 2: Test Substance Source Low The source of the DINP was reported to be Aladdin Industrial Co. Ltd. in Shanghai,
China, but it was not reported to be analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The purity of the DINP was reported to be 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a vehicle control in which ethanol only was used.
Metric 5: Negative Control Response High The vehicle response for behavioral endpoints was reported in Fig. 3 and was appropri-
ate for the outcomes of interest.
Metric 6: Randomized Allocation Low It was not reported how the fruit flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low The test concentrations were prepared by diluting the DINP in ethanol. The proper
Preparation volumes of DINP solution were then mixed into cornmeal fly food to obtain the final
concentrations. However, little information was provided on the test system and vials
used for the flies. It was not reported if the test concentrations were measured at any
point.
Metric 8: Consistency of Exposure Low Test concentration preparation was reported, but information regarding the test system
Administration was lacking, therefore, it was uncertain how consistently the exposure was administered.
Metric 9: Measurement of Test Substance Low It was not reported if the test concentrations were measured at any point in the study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the climbing test was reported to be up to 15 days (seen in
Fig. 3). This appeared adequate to assess the outcomes of interest.
Metric 11: Number of Exposure Groups/ High There were four exposure levels for this test. Spacing appeared adequate for a dose
Spacing of Exposure Levels response.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fruit flies were from Bloomington Stock Center, 3605. They were reported to be
wild type w1118. They were cultured by the performing laboratory. Newly emerged
males and females were reported to be used for this test.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated or if the test conditions were similar to

Conditions

the culturing conditions.
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Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.

Duration: Overall Duration: 11 - 21 days; Exposure Duration: 11 - 21 days

Exposure Route, Terrestrial; Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Adult

Health Outcome: Behavioral

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 7978407

Domain Metric Rating Comments
Metric 15: Number of Organisms and Low It was reported that 30 flies were selected from each treatment for the climbing test.
Replicates per Group Each treatment was repeated eight times. It was unclear how many flies were used in

each time period tested.

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Medium The flies were cultured at 25C with a 12L:12D photoperiod. A relative humidity of 50-
60% was maintained during the culturing period. However, it was not reported if these
conditions were maintained for the duration of the test period. Though it was clear the
flies were fed as the exposure was via diet, the feeding regimen was not reported in great

detail.

Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interests—flies” ability to climb over the 10cm mark after various exposure durations and
concentrations.

Metric 18: Consistency of Outcome Medium Details of the outcome assessment protocol were reported, and outcomes were assessed

Assessment consistently across study groups. Newly emerged flies were exposed to DINP via diet.

They were exposed for 1-15 days to DINP and then climbing behavior was assessed by
determining the ability to climb over a 10 cm mark within 10 s.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Differences between treatment and control groups were determined using two-sided t-
tests for each experiment.

Metric 22: Reporting of Data High Behavioral outcomes were reported in Fig. 3 for both exposure and control groups.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any expected outcomes. Variability was reported in Fig. 3.

Additional Comments:

This evaluation is for the climbing ability portion of the study. Climbing ability was determined after 1-15d of exposure to DINP in both male and female
fruit flies. The behavioral outcome was selected as the outcome of interest

Overall Quality Determination Medium
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; tor mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance was identified by CASRN as seen in Fig. 1.
Metric 2: Test Substance Source Low The DEHP and DINP were both reported to be from Sigma, but it was not reported if
they were analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Both the DEHP and DINP had a purity of 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a DMSO control that was run concurrently with the
exposure.
Metric 5: Negative Control Response High The control responses of the chronic tests were reported in Fig. 5 and were adequate for
the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium The exposure medium was prepared by adding DINP or DEHP to the food medium
Preparation used for the fruit flies. DMSO was used to dilute the test compounds prior to adding
them to the medium. The medium was autoclaved prior to the addition of the DEHP or
DINP. Information was lacking regarding the test system, however. It is unclear what
the dimensions of the test chamber were other than that they were tubes. There were 80-
100flies per test group, but it is unclear how many flies there were per tube. There were
three replicates per test group.
Metric 8: Consistency of Exposure Low The test chambers were not described in great detail, nor was it specified how many flies
Administration were in each test chamber. The test conditions such as temperature and relative humidity
were not reported.
Metric 9: Measurement of Test Substance Low It was not reported if the test substance was measured at any point in this study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the chronic test was for the lifespan of the fruit flies. This
varied based on the treatment. This was adequate for assessing the outcome of interest.
Metric 11: Number of Exposure Groups/ N/A There was only one test concentration for this portion of the exposure.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.

Domain 4: Test Organism
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; tor mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Metric 13: Test Organism Characteristics High The mutant flies were from Tsinghua University. It was reported that three-day old flies
were used in the lifespan studies.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated prior to the start of the study.
Conditions
Metric 15: Number of Organisms and Medium It was reported that there were 80-100 flies per group with three replicates each for the
Replicates per Group chronic.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little details were provided on the culturing conditions and the test conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest-lifespan for the duration of the exposure.
Metric 18: Consistency of Outcome High Outcomes appeared to be assessed consistently across study groups. Fruit flies were
Assessment exposed for the duration of their life. Flies were counted every day where deaths were
tallied. They were moved to new chambers with the same diet/treatment every week
until all flies had died.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical analysis was described in section 2.6 and was adequate for the outcomes of
interest.

Metric 22: Reporting of Data High The responses for the controls and the exposure groups for the chronic tests were re-
ported in Fig. 5 and were adequate for the outcome of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:

This portion of the evaluation is for the chronic exposure of the tor mutant to DINP. Three day old D. melanogaster were exposed to DINP at one
concentration of 10uM. They were exposed for the duration of their lives and then lifespan was assessed.

Overall Quality Determination Medium
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; Canton-S strain; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance was identified by CASRN as seen in Fig. 1.
Metric 2: Test Substance Source Low The DEHP and DINP were both reported to be from Sigma, but it was not reported if
they were analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Both the DEHP and DINP had a purity of 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a DMSO control that was run concurrently with the
exposure.
Metric 5: Negative Control Response High The control responses of the chronic tests were reported in Table 3 and Fig. 3 and were
adequate for the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium The exposure medium was prepared by adding DINP or DEHP to the food medium
Preparation used for the fruit flies. DMSO was used to dilute the test compounds prior to adding
them to the medium. The medium was autoclaved prior to the addition of the DEHP or
DINP. Information was lacking regarding the test system, however. It is unclear what
the dimensions of the test chamber were other than that they were tubes. There were 80-
100flies per test group, but it is unclear how many flies there were per tube. There were
three replicates per test group.
Metric 8: Consistency of Exposure Low The test chambers were not described in great detail, nor was it specified how many flies
Administration were in each test chamber. The test conditions such as temperature and relative humidity
were not reported.
Metric 9: Measurement of Test Substance Low It was not reported if the test substance was measured at any point in this study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the chronic test was for the lifespan of the fruit flies. This
varied based on the treatment. This was adequate for assessing the outcome of interest.
Metric 11: Number of Exposure Groups/ Low There were only two exposure levels. This allowed for a comparison between a low and
Spacing of Exposure Levels a high exposure concentration, but more exposure levels may have yielded more data.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The Canton-S strain fruit flies were from Core Facility of Drosophila Resource and

Technology at the CAS Center for Excellence in Molecular Cell Science. The flies were
reported to be three days old at the start of the test.

Continued on next page ...
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...continued from previous page
Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; Canton-S strain; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated prior to the start of the study.
Conditions
Metric 15: Number of Organisms and Medium It was reported that there were 80-100 flies per group with three replicates each for the
Replicates per Group chronic test.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little details were provided on the culturing conditions and the test conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest-lifespan for the duration of the exposure.
Metric 18: Consistency of Outcome High Outcomes appeared to be assessed consistently across study groups. Fruit flies were
Assessment exposed for the duration of their life. Flies were counted every day where deaths were
tallied. They were moved to new chambers with the same diet/treatment every week
until all flies had died.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analysis was described in section 2.6 and was adequate for the outcomes of
interest.
Metric 22: Reporting of Data High The responses for the controls and the exposure groups for the chronic tests were re-
ported in Fig. 3 and Table 3 and were adequate for the outcome of interest.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:

This portion of the evaluation is for the chronic exposure to DINP. Three-day old D. melanogaster were exposed to DINP at two concentrations of 1uM and

10uM. They were exposed for the duration of their lives and then lifespan was assessed. There were also different diets, a normal diet and a high fat diet.

Overall Quality Determination

Medium
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; atgl3 mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance was identified by CASRN as seen in Fig. 1.
Metric 2: Test Substance Source Low The DEHP and DINP were both reported to be from Sigma, but it was not reported if
they were analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Both the DEHP and DINP had a purity of 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a DMSO control that was run concurrently with the
exposure.
Metric 5: Negative Control Response High The control responses of the chronic tests were reported in Fig. 5 and were adequate for
the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium The exposure medium was prepared by adding DINP or DEHP to the food medium
Preparation used for the fruit flies. DMSO was used to dilute the test compounds prior to adding
them to the medium. The medium was autoclaved prior to the addition of the DEHP or
DINP. Information was lacking regarding the test system, however. It is unclear what
the dimensions of the test chamber were other than that they were tubes. There were 80-
100flies per test group, but it is unclear how many flies there were per tube. There were
three replicates per test group.
Metric 8: Consistency of Exposure Low The test chambers were not described in great detail, nor was it specified how many flies
Administration were in each test chamber. The test conditions such as temperature and relative humidity
were not reported.
Metric 9: Measurement of Test Substance Low It was not reported if the test substance was measured at any point in this study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the chronic test was for the lifespan of the fruit flies. This
varied based on the treatment. This was adequate for assessing the outcome of interest.
Metric 11: Number of Exposure Groups/ N/A There was only one test concentration for this portion of the exposure.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The mutant flies were from Tsinghua University. It was reported that three-day old flies
were used in the lifespan studies.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated prior to the start of the study.

Conditions

Continued on next page...

Page 173 of 194



Diisononyl Phthalate Environmental Hazard Evaluation HERO ID: 11784619 Table: 3 of 7
...continued from previous page
Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; atgl3 mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Metric 15: Number of Organisms and Medium It was reported that there were 80-100 flies per group with three replicates each for the
Replicates per Group chronic.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little details were provided on the culturing conditions and the test conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest-lifespan for the duration of the exposure.
Metric 18: Consistency of Outcome High Outcomes appeared to be assessed consistently across study groups. Fruit flies were
Assessment exposed for the duration of their life. Flies were counted every day where deaths were
tallied. They were moved to new chambers with the same diet/treatment every week
until all flies had died.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical analysis was described in section 2.6 and was adequate for the outcomes of
interest.

Metric 22: Reporting of Data High The responses for the controls and the exposure groups for the chronic tests were re-
ported in Fig. 5 and were adequate for the outcome of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:

This portion of the evaluation is for the chronic exposure of the atgl3 mutant to DINP. Three day old D. melanogaster were exposed to DINP at one
concentration of 10uM. They were exposed for the duration of their lives and then lifespan was assessed.

Overall Quality Determination Medium
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; sirtl mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance was identified by CASRN as seen in Fig. 1.
Metric 2: Test Substance Source Low The DEHP and DINP were both reported to be from Sigma, but it was not reported if
they were analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Both the DEHP and DINP had a purity of 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a DMSO control that was run concurrently with the
exposure.
Metric 5: Negative Control Response High The control responses of the chronic tests were reported in Fig. 5 and were adequate for
the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium The exposure medium was prepared by adding DINP or DEHP to the food medium
Preparation used for the fruit flies. DMSO was used to dilute the test compounds prior to adding
them to the medium. The medium was autoclaved prior to the addition of the DEHP or
DINP. Information was lacking regarding the test system, however. It is unclear what
the dimensions of the test chamber were other than that they were tubes. There were 80-
100flies per test group, but it is unclear how many flies there were per tube. There were
three replicates per test group.
Metric 8: Consistency of Exposure Low The test chambers were not described in great detail, nor was it specified how many flies
Administration were in each test chamber. The test conditions such as temperature and relative humidity
were not reported.
Metric 9: Measurement of Test Substance Low It was not reported if the test substance was measured at any point in this study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the chronic test was for the lifespan of the fruit flies. This
varied based on the treatment. This was adequate for assessing the outcome of interest.
Metric 11: Number of Exposure Groups/ N/A There was only one test concentration for this portion of the exposure.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The mutant flies were from Tsinghua University. It was reported that three-day old flies
were used in the lifespan studies.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated prior to the start of the study.

Conditions
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...continued from previous page
Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; sirtl mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Metric 15: Number of Organisms and Medium It was reported that there were 80-100 flies per group with three replicates each for the
Replicates per Group chronic.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little details were provided on the culturing conditions and the test conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest-lifespan for the duration of the exposure.
Metric 18: Consistency of Outcome High Outcomes appeared to be assessed consistently across study groups. Fruit flies were
Assessment exposed for the duration of their life. Flies were counted every day where deaths were
tallied. They were moved to new chambers with the same diet/treatment every week
until all flies had died.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical analysis was described in section 2.6 and was adequate for the outcomes of
interest.

Metric 22: Reporting of Data High The responses for the controls and the exposure groups for the chronic tests were re-
ported in Fig. 5 and were adequate for the outcome of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:

This portion of the evaluation is for the chronic exposure of the sirtl mutant to DINP. Three day old D. melanogaster were exposed to DINP at one
concentration of 10uM. They were exposed for the duration of their lives and then lifespan was assessed.

Overall Quality Determination Medium
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; akt mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance was identified by CASRN as seen in Fig. 1.
Metric 2: Test Substance Source Low The DEHP and DINP were both reported to be from Sigma, but it was not reported if
they were analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Both the DEHP and DINP had a purity of 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a DMSO control that was run concurrently with the
exposure.
Metric 5: Negative Control Response High The control responses of the chronic tests were reported in Fig. 5 and were adequate for
the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium The exposure medium was prepared by adding DINP or DEHP to the food medium
Preparation used for the fruit flies. DMSO was used to dilute the test compounds prior to adding
them to the medium. The medium was autoclaved prior to the addition of the DEHP or
DINP. Information was lacking regarding the test system, however. It is unclear what
the dimensions of the test chamber were other than that they were tubes. There were 80-
100flies per test group, but it is unclear how many flies there were per tube. There were
three replicates per test group.
Metric 8: Consistency of Exposure Low The test chambers were not described in great detail, nor was it specified how many flies
Administration were in each test chamber. The test conditions such as temperature and relative humidity
were not reported.
Metric 9: Measurement of Test Substance Low It was not reported if the test substance was measured at any point in this study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the chronic test was for the lifespan of the fruit flies. This
varied based on the treatment. This was adequate for assessing the outcome of interest.
Metric 11: Number of Exposure Groups/ N/A There was only one test concentration for this portion of the exposure.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The mutant flies were from Tsinghua University. It was reported that three-day old flies
were used in the lifespan studies.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated prior to the start of the study.

Conditions
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...continued from previous page
Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; akt mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Metric 15: Number of Organisms and Medium It was reported that there were 80-100 flies per group with three replicates each for the
Replicates per Group chronic.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little details were provided on the culturing conditions and the test conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest-lifespan for the duration of the exposure.
Metric 18: Consistency of Outcome High Outcomes appeared to be assessed consistently across study groups. Fruit flies were
Assessment exposed for the duration of their life. Flies were counted every day where deaths were
tallied. They were moved to new chambers with the same diet/treatment every week
until all flies had died.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical analysis was described in section 2.6 and was adequate for the outcomes of
interest.

Metric 22: Reporting of Data High The responses for the controls and the exposure groups for the chronic tests were re-
ported in Fig. 5 and were adequate for the outcome of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:

This portion of the evaluation is for the chronic exposure of the akt mutant to DINP. Three day old D. melanogaster were exposed to DINP at one
concentration of 10uM. They were exposed for the duration of their lives and then lifespan was assessed.

Overall Quality Determination Medium
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; p5S3 mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance was identified by CASRN as seen in Fig. 1.
Metric 2: Test Substance Source Low The DEHP and DINP were both reported to be from Sigma, but it was not reported if
they were analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Both the DEHP and DINP had a purity of 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a DMSO control that was run concurrently with the
exposure.
Metric 5: Negative Control Response High The control responses of the chronic tests were reported in Fig. 5 and were adequate for
the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium The exposure medium was prepared by adding DINP or DEHP to the food medium
Preparation used for the fruit flies. DMSO was used to dilute the test compounds prior to adding
them to the medium. The medium was autoclaved prior to the addition of the DEHP or
DINP. Information was lacking regarding the test system, however. It is unclear what
the dimensions of the test chamber were other than that they were tubes. There were 80-
100flies per test group, but it is unclear how many flies there were per tube. There were
three replicates per test group.
Metric 8: Consistency of Exposure Low The test chambers were not described in great detail, nor was it specified how many flies
Administration were in each test chamber. The test conditions such as temperature and relative humidity
were not reported.
Metric 9: Measurement of Test Substance Low It was not reported if the test substance was measured at any point in this study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the chronic test was for the lifespan of the fruit flies. This
varied based on the treatment. This was adequate for assessing the outcome of interest.
Metric 11: Number of Exposure Groups/ N/A There was only one test concentration for this portion of the exposure.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The mutant flies were from Tsinghua University. It was reported that three-day old flies
were used in the lifespan studies.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated prior to the start of the study.

Conditions
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...continued from previous page
Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; p5S3 mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Metric 15: Number of Organisms and Medium It was reported that there were 80-100 flies per group with three replicates each for the
Replicates per Group chronic.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little details were provided on the culturing conditions and the test conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest-lifespan for the duration of the exposure.
Metric 18: Consistency of Outcome High Outcomes appeared to be assessed consistently across study groups. Fruit flies were
Assessment exposed for the duration of their life. Flies were counted every day where deaths were
tallied. They were moved to new chambers with the same diet/treatment every week
until all flies had died.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical analysis was described in section 2.6 and was adequate for the outcomes of
interest.

Metric 22: Reporting of Data High The responses for the controls and the exposure groups for the chronic tests were re-
ported in Fig. 5 and were adequate for the outcome of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:

This portion of the evaluation is for the chronic exposure of the p53 mutant to DINP. Three day old D. melanogaster were exposed to DINP at one
concentration of 10uM. They were exposed for the duration of their lives and then lifespan was assessed.

Overall Quality Determination Medium
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; foxo mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance was identified by CASRN as seen in Fig. 1.
Metric 2: Test Substance Source Low The DEHP and DINP were both reported to be from Sigma, but it was not reported if
they were analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High Both the DEHP and DINP had a purity of 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a DMSO control that was run concurrently with the
exposure.
Metric 5: Negative Control Response High The control responses of the chronic tests were reported in Fig. 5 and were adequate for
the outcome of interest.
Metric 6: Randomized Allocation Low It was not reported how the flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium The exposure medium was prepared by adding DINP or DEHP to the food medium
Preparation used for the fruit flies. DMSO was used to dilute the test compounds prior to adding
them to the medium. The medium was autoclaved prior to the addition of the DEHP or
DINP. Information was lacking regarding the test system, however. It is unclear what
the dimensions of the test chamber were other than that they were tubes. There were 80-
100flies per test group, but it is unclear how many flies there were per tube. There were
three replicates per test group.
Metric 8: Consistency of Exposure Low The test chambers were not described in great detail, nor was it specified how many flies
Administration were in each test chamber. The test conditions such as temperature and relative humidity
were not reported.
Metric 9: Measurement of Test Substance Low It was not reported if the test substance was measured at any point in this study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the chronic test was for the lifespan of the fruit flies. This
varied based on the treatment. This was adequate for assessing the outcome of interest.
Metric 11: Number of Exposure Groups/ N/A There was only one test concentration for this portion of the exposure.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The mutant flies were from Tsinghua University. It was reported that three-day old flies
were used in the lifespan studies.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated prior to the start of the study.

Conditions

Continued on next page...
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...continued from previous page
Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; foxo mutant; Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Metric 15: Number of Organisms and Medium It was reported that there were 80-100 flies per group with three replicates each for the
Replicates per Group chronic.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little details were provided on the culturing conditions and the test conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest-lifespan for the duration of the exposure.
Metric 18: Consistency of Outcome High Outcomes appeared to be assessed consistently across study groups. Fruit flies were
Assessment exposed for the duration of their life. Flies were counted every day where deaths were
tallied. They were moved to new chambers with the same diet/treatment every week
until all flies had died.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Statistical analysis was described in section 2.6 and was adequate for the outcomes of
interest.

Metric 22: Reporting of Data High The responses for the controls and the exposure groups for the chronic tests were re-
ported in Fig. 5 and were adequate for the outcome of interest.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:

This portion of the evaluation is for the chronic exposure of the foxo mutant to DINP. Three day old D. melanogaster were exposed to DINP at one
concentration of 10uM. They were exposed for the duration of their lives and then lifespan was assessed.

Overall Quality Determination Medium
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Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Adult
Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978407
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The DINP was identified by name only.
Metric 2: Test Substance Source Low The source of the DINP was reported to be Aladdin Industrial Co. Ltd. in Shanghai,
China, but it was not reported to be analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The purity of the DINP was reported to be 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a vehicle control in which ethanol only was used.
Metric 5: Negative Control Response High The vehicle response for mortality endpoints was reported in Fig. 2 and was appropriate
for the outcomes of interest.
Metric 6: Randomized Allocation Low It was not reported how the fruit flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low The test concentrations were prepared by diluting the DINP in ethanol. The proper
Preparation volumes of DINP solution were then mixed into cornmeal fly food to obtain the final
concentrations. However, little information was provided on the test system and vials
used for the flies. It was not reported if the test concentrations were measured at any
point.
Metric 8: Consistency of Exposure Low Test concentration preparation was reported, but information regarding the test system
Administration was lacking, therefore, it was uncertain how consistently the exposure was administered.
Metric 9: Measurement of Test Substance Low It was not reported if the test concentrations were measured at any point in the study.
Concentration
Metric 10: Exposure Duration and Frequency High The exposure duration for the lifespan test was reported to be 50 days (seen in Fig. 2).
This appeared adequate to assess the outcomes of interest.
Metric 11: Number of Exposure Groups/ High There were four exposure levels for this test. Spacing appeared adequate for a dose
Spacing of Exposure Levels response.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fruit flies were from Bloomington Stock Center, 3605. They were reported to be
wild type w1118. They were cultured by the performing laboratory. Newly emerged
males and females were reported to be used for this test.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated or if the test conditions were similar to

Conditions

the culturing conditions.

Continued on next page...

Page 183 of 194



Diisononyl Phthalate

Environmental Hazard Evaluation HERO ID: 7978407 Table

:1ofl

...continued from previous page

Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days

Exposure Route, Terrestrial; Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Adult

Health Outcome: Mortality

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 7978407

Domain Metric Rating Comments
Metric 15: Number of Organisms and Medium It was reported that there were 100 flies per treatment level divided into five replicates
Rep]icates per Group for this portion of the study.

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Medium The flies were cultured at 25C with a 12L:12D photoperiod. A relative humidity of 50-

60% was maintained during the culturing period. However, it was not reported if these
conditions were maintained for the duration of the test period. Though it was clear the
flies were fed as the exposure was via diet, the feeding regimen was not reported in great

detail.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interests-lifespan of flies after exposure to DINP.
Metric 18: Consistency of Outcome Medium Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups. Newly emerged flies were exposed to DINP via diet.

They were transferred to new vials every seven days with fresh food, and the number of
dead flies was recorded at each transfer until no flies remained.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Differences between treatment and control groups were determined using two-sided t-
tests for each experiment.

Metric 22: Reporting of Data High Lifespan outcomes were reported in Fig. 2 for both exposure and control groups.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any expected outcomes. Variability was reported in Fig. 2.

Additional Comments:

This evaluation is for the lifespan portion of the study. Mortality was determined for the flies after exposure to DINP for the lifespan of the fruit flies. Flies
were exposed after emergence, and they were transferred to new vials with fresh food every seven days. The DINP exposure was via the food.

Overall Quality Determination Medium
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.

Duration: Overall Duration: Not-reported; Exposure Duration: Not-reported

Exposure Route, Terrestrial; Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; No strain reported; Adult

Health Outcome: Mechanistic-Cell signaling/function

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 11784619

Domain Metric Rating Comments

Domain 1: Test Substance
Metric 1: Test Substance Identity High The test substance was identified by CASRN as seen in Fig. 1.
Metric 2: Test Substance Source Low The DEHP and DINP were both reported to be from Sigma, but it was not reported if

they were analytically verified by the performing laboratory.

Metric 3: Test Substance Purity High Both the DEHP and DINP had a purity of 99.5%.

Domain 2: Test Design

Metric 4: Negative Controls High
Metric 5: Negative Control Response High
Metric 6: Randomized Allocation Low

Study authors reported the use of a DMSO control that was run concurrently with the
exposure.

The control responses of the gene expression tests were reported in Fig. 6 and were
adequate for the outcome of interest.

It was not reported how the flies were allocated into study groups.

Domain 3: Exposure Characterization

Metric 7: Experimental System/Test Media Medium
Preparation

Metric 8: Consistency of Exposure Low
Administration

Metric 9: Measurement of Test Substance Low
Concentration

Metric 10: Exposure Duration and Frequency Uninformative

Metric 11: Number of Exposure Groups/ N/A
Spacing of Exposure Levels

Metric 12: Testing at or Below Solubility Limit N/A

The exposure medium was prepared by adding DINP or DEHP to the food medium
used for the fruit flies. DMSO was used to dilute the test compounds prior to adding
them to the medium. The medium was autoclaved prior to the addition of the DEHP or
DINP. Information was lacking regarding the test system, however. It is unclear what
the dimensions of the test chamber were other than that they were tubes. The number of
flies used in each exposure was unclear.

The test chambers were not described in great detail, nor was it specified how many flies
were in each test chamber. The test conditions such as temperature and relative humidity
were not reported.

It was not reported if the test substance was measured at any point in this study.

The exposure duration for this portion of the test was not reported other than to say it
was “chronic.” There were different exposure periods reported for other chronic expo-
sures discussed in this paper, and it was unclear if one of those durations was used for
this portion of the test or if a completely different duration was used.

There was only one test concentration for this portion of the exposure.

This exposure was via diet.

Domain 4: Test Organism

Continued on next page ...
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Study Citation: Liu, X., Li, X., Liu, Y., Wu, W. D., Liu, X. M. (2024). DEHP and DINP accelerate aging effects in male and female of Drosophila melanogaster depend
on AKT/FOXO pathway. Toxicology In Vitro 95:105742.
Duration: Overall Duration: Not-reported; Exposure Duration: Not-reported
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; No strain reported; Adult
Health Outcome: Mechanistic-Cell signaling/function
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 11784619
Domain Metric Rating Comments
Metric 13: Test Organism Characteristics Low The strain of the flies for this portion of the test was not reported, nor was the age.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated prior to the start of the study.
Conditions
Metric 15: Number of Organisms and Low The number of flies per exposure was not reported for this portion of the test. It was
Replicates per Group reported that the experiment was replicated three times.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions Low Little details were provided on the culturing conditions and the test conditions.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interest—gene expression.
Metric 18: Consistency of Outcome High Outcomes appeared to be assessed consistently across study groups. Fly samples were
Assessment assessed via RT-qPCR. A kit was used to isolate the RNA.
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal
attrition or health outcomes unrelated to exposure.
Domain 7: Data Presentation and Analysis
Metric 21: Statistical Methods High Statistical analysis was described in section 2.6 and was adequate for the outcomes of
interest.
Metric 22: Reporting of Data High The responses for the controls and the exposure groups for the gene expression tests
were reported in Fig. 6 and were adequate for the outcome of interest.
Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any unexpected outcomes.

Additional Comments:

This portion of the evaluation is for gene expression after exposure to DINP. D. melanogaster were exposed to DINP at one concentration of 10uM. It was
not reported how long the exposure was other than to say it was a ’chronic” exposure, thus the unacceptable rating.

Overall Quality Determination

Uninformative

Page 186 of 194



Diisononyl Phthalate

Environmental Hazard Evaluation

HERO ID: 7978407 Table

:1ofl

Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.
Duration: Overall Duration: Not-reported; Exposure Duration: Not-reported
Exposure Route, Terrestrial; Food/Diet; Dietary
Media, Path:
Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Larvae
Health Outcome: Mechanistic-Oxidative stress (including redox biology)
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 7978407
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low The DINP was identified by name only.
Metric 2: Test Substance Source Low The source of the DINP was reported to be Aladdin Industrial Co. Ltd. in Shanghai,
China, but it was not reported to be analytically verified by the performing laboratory.
Metric 3: Test Substance Purity High The purity of the DINP was reported to be 99.5%.
Domain 2: Test Design
Metric 4: Negative Controls High Study authors reported the use of a vehicle control in which ethanol only was used.
Metric 5: Negative Control Response High The vehicle response for oxidative endpoints was reported in Fig. 5 and was appropriate
for the outcomes of interest.
Metric 6: Randomized Allocation Low It was not reported how the fruit flies were allocated into study groups.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Low The test concentrations were prepared by diluting the DINP in ethanol. The proper
Preparation volumes of DINP solution were then mixed into cornmeal fly food to obtain the final
concentrations. However, little information was provided on the test system and vials
used for the flies. It was not reported if the test concentrations were measured at any
point.
Metric 8: Consistency of Exposure Low Test concentration preparation was reported, but information regarding the test system
Administration was lacking, therefore, it was uncertain how consistently the exposure was administered.
Metric 9: Measurement of Test Substance Low It was not reported if the test concentrations were measured at any point in the study.
Concentration
Metric 10: Exposure Duration and Frequency Low For this portion of the test, the exposure duration was reported to be from 3rd instar
larvae. The duration in days was not reported.
Metric 11: Number of Exposure Groups/ High There were four exposure levels for this test. Spacing appeared adequate for a dose
Spacing of Exposure Levels response.
Metric 12: Testing at or Below Solubility Limit N/A This exposure was via diet.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High The fruit flies were from Bloomington Stock Center, 3605. They were reported to be
wild type w1118. They were cultured by the performing laboratory. Third instar larvae
were used for this portion of the test.
Metric 14: Acclimatization and Pretreatment Low It was not reported if the flies were acclimated or if the test conditions were similar to

Conditions

the culturing conditions.

Continued on next page...

Page 187 of 194



Diisononyl Phthalate

Environmental Hazard Evaluation HERO ID: 7978407 Table

:1ofl

...continued from previous page

Study Citation: Zhang, Q., Hao, L. C., Hong, Y. (2020). Exposure evaluation of diisononyl phthalate in the adults of Drosophila melanogaster: Potential risks in fertility,
lifespan, behavior, and modes of action. Comparative Biochemistry and Physiology - Part C: Toxicology and Pharmacology 238:8847-8847.

Duration: Overall Duration: Not-reported; Exposure Duration: Not-reported

Exposure Route, Terrestrial; Food/Diet; Dietary

Media, Path:

Taxa, Species, Age: Invertebrate; Arthropods; Drosophila melanogaster; wild type (w 1118); Larvae

Health Outcome: Mechanistic-Oxidative stress (including redox biology)

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 7978407

Domain Metric Rating Comments

Metric 15: Number of Organisms and Low The number of organisms and replicates were not reported for this portion of the study.

Replicates per Group

Domain 5: Outcome Assessment

Metric 16: Adequacy of Test Conditions Medium The flies were cultured at 25C with a 12L:12D photoperiod. A relative humidity of 50-
60% was maintained during the culturing period. However, it was not reported if these
conditions were maintained for the duration of the test period. Though it was clear the
flies were fed as the exposure was via diet, the feeding regimen was not reported in great

detail.
Metric 17: Outcome Assessment Methodology High The outcome assessment methodology addressed or reported the intended outcome of
interests—ROS and CAT endpoints.
Metric 18: Consistency of Outcome Medium Details of the outcome assessment protocol were reported, and outcomes were assessed
Assessment consistently across study groups. Third instar larvae were exposed until adults emerged.

Then the flies were homogenized and assessed.

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test Low The study did not provide enough information to allow a comparison of environmental
Design and Procedures conditions or other non-treatment-related factors across study groups.
Metric 20: Outcomes Unrelated to Exposure Medium There was no information in the study to suggest differences among groups in animal

attrition or health outcomes unrelated to exposure.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Differences between treatment and control groups were determined using two-sided t-
tests for each experiment.

Metric 22: Reporting of Data High Larval CAT/ROS outcomes were reported in Fig. 5 for both exposure and control
groups.

Metric 23: Explanation of Unexpected Outcomes High Study authors did not report any expected outcomes. Variability was reported in Fig. 5.

Additional Comments:

This evaluation is for CAT/ROS outcomes in the portion of the study that started with third instar larvae that were exposed until adult emergence.

Overall Quality Determination Medium
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Study Citation: Biomedical,, Exxon (2010). [Redacted] Earthworm reproduction test.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Soil; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:

Taxa, Species, Age:
Health Outcome:

Invertebrate; Worms (e.g., Annelids, Nematodes); Eisenia fetida; Embryo
Reproductive/Teratogenic

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 10748710
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Sample identified by name as Jay-flex DINP, no CASRN provided and testing laboratory
did not verify purity.
Metric 2: Test Substance Source Low Name of supplier not provided. Lot number provided.
Metric 3: Test Substance Purity Low Purity not stated.
Domain 2: Test Design
Metric 4: Negative Controls High Controls (artificial soil only) included in experiment.
Metric 5: Negative Control Response High Control response on day 56 shown for individual replicates and as a mean response in
Table 1.
Metric 6: Randomized Allocation Medium  Authors state randomly picking worms under selection.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental design mostly well-described in text and Appendix B. The authors state
Preparation that the test chambers were sealed with a Teflon coated lid and tape, however OECD
earthworm guidelines and common care of earthworms suggest “The design of the con-
tainer cover should permit gaseous exchange between the substrate and the atmosphere
and access to light (e.g. by means of a perforated transparent cover) whilst preventing
the worms from escaping.” Water and feed added on weekly basis as needed.
Metric 8: Consistency of Exposure High Exposure administration described and consistent between treatments.
Administration
Metric 9: Measurement of Test Substance High Concentrations measured at days 0, 28, and 56.
Concentration
Metric 10: Exposure Duration and Frequency High Exposure duration based on OECD 222 test guideline.
Metric 11: Number of Exposure Groups/ N/A Limit test with single dose of DINP.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A Exposure in soil.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Supplier and age of test organisms stated.
Metric 14: Acclimatization and Pretreatment High Worms acclimated in artificial worm beds for 5 days prior to test.
Conditions
Metric 15: Number of Organisms and Medium  Four replicates of 10 worms/replicate for DINP treatment and six replications of 10
Replicates per Group worms/replicate for control treatment.

Continued on next page...
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Study Citation: Biomedical,, Exxon (2010). [Redacted] Earthworm reproduction test.

Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days

Exposure Route, Terrestrial; Soil; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Media, Path:

Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Eisenia fetida; Embryo

Health Outcome: Reproductive/Teratogenic

Chemical: Diisononyl Phthalate (DINP)

HERO ID: 10748710

Domain Metric Rating Comments

Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Conditions during test well described and conducive to test organism health.
Metric 17: Outcome Assessment Methodology High Methodology was counting juvenile worms based on warming samples in water bath

to drive the worms to the surface. Visual inspection of soil also done for any remaining
juvenile worms.

Metric 18: Consistency of Outcome High Number of worms assessed at day 56 for all study groups.
Assessment

Domain 6: Confounding / Variable Control

Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure High Attrition reported in Table 1 and no outcomes unrelated to exposure that could affect the

results in Table 1 were reported.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Sufficient data provided to conduct statistical analysis.
Metric 22: Reporting of Data High Data for individual replicates reported in Table 1.
Metric 23: Explanation of Unexpected Outcomes Medium  Control responses were less than 30 worms per replicate in three of the replicates with-

out sufficient explanation. The Coefficient of variation for the number of juveniles in
control containers was 47, which is greater than the OECD guidance of 30. Also, no ex-
planation was given for the difference between control and DINP containers.

Additional Comments:  The study was a straightforward test of one concentration of DINP in soil vs. no DINP in soil.

Overall Quality Determination High

Page 190 of 194



Diisononyl Phthalate

Environmental Hazard Evaluation

Study Citation:
Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:

Health Outcome: Mortality

Biomedical,, Exxon (2010). [Redacted] Earthworm reproduction test.
Overall Duration: > 21 days; Exposure Duration: > 21 days
Terrestrial; Soil; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Invertebrate; Worms (e.g., Annelids, Nematodes); Eisenia fetida; Adult

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 10748710
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Sample identified by name as Jay-flex DINP, no CASRN provided and testing laboratory
did not verify purity.
Metric 2: Test Substance Source Low Name of supplier not provided. Lot number provided.
Metric 3: Test Substance Purity Low Purity not stated.
Domain 2: Test Design
Metric 4: Negative Controls High Controls (artificial soil only) included in experiment.
Metric 5: Negative Control Response High Control response shown for individual replicates and as a mean response in Table 1
(mean control response was 100% survival).
Metric 6: Randomized Allocation Medium  Authors state randomly picking worms under selection.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental design mostly well-described in text and Appendix B. The authors state
Preparation that the test chambers were sealed with a Teflon coated lid and tape, however OECD
earthworm guidelines and common care of earthworms suggest “The design of the con-
tainer cover should permit gaseous exchange between the substrate and the atmosphere
and access to light (e.g. by means of a perforated transparent cover) whilst preventing
the worms from escaping.” Water and feed added on weekly basis as needed.
Metric 8: Consistency of Exposure High Exposure administration described and consistent between treatments.
Administration
Metric 9: Measurement of Test Substance High Concentrations measured at day 0 and 28.
Concentration
Metric 10: Exposure Duration and Frequency High Exposure duration based on OECD 222 test guideline.
Metric 11: Number of Exposure Groups/ N/A Limit test with single dose of DINP.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A Exposure in soil.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Supplier and age of test organisms stated.
Metric 14: Acclimatization and Pretreatment High Worms acclimated in artificial worm beds for 5 days prior to test.
Conditions
Metric 15: Number of Organisms and Medium  Four replicates of 10 worms/replicate for DINP treatment and six replications of 10
Replicates per Group worms/replicate for control treatment.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Conditions during test well described and conducive to test organism health.
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...continued from previous page
Study Citation: Biomedical,, Exxon (2010). [Redacted] Earthworm reproduction test.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Soil; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:

Taxa, Species, Age:

Invertebrate; Worms (e.g., Annelids, Nematodes); Eisenia fetida; Adult

Health Outcome: Mortality
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 10748710
Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Medium  Description lacking in how mortality was determined in test organisms.
Metric 18: Consistency of Outcome High Mortality assessed weekly through day 28 for all study groups.
Assessment
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure High Attrition reported in Table 1 and no outcomes unrelated to exposure that could affect the

results in Table 1 were reported.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Data for each experimental unit was reported, allowing for independent statistical analy-
ses. Summary statistic (mean) was reported for each treatment.

Metric 22: Reporting of Data High Data for individual replicates reported in Table 1.

Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes with mortality.

Additional Comments:

This endpoint of study was a straightforward test of earthworm mortality.

Overall Quality Determination High
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Study Citation:
Duration:
Exposure Route,
Media, Path:

Taxa, Species, Age:
Health Outcome:

Biomedical,, Exxon (2010). [Redacted] Earthworm reproduction test.
Overall Duration: > 21 days; Exposure Duration: > 21 days
Terrestrial; Soil; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)

Invertebrate; Worms (e.g., Annelids, Nematodes); Eisenia fetida; Adult
Development/Growth

Chemical: Diisononyl Phthalate (DINP)
HERO ID: 10748710
Domain Metric Rating Comments
Domain 1: Test Substance
Metric 1: Test Substance Identity Low Sample identified by name as Jay-flex DINP, no CASRN provided and testing laboratory
did not verify purity.
Metric 2: Test Substance Source Low Name of supplier not provided. Lot number provided.
Metric 3: Test Substance Purity Low Purity not stated.
Domain 2: Test Design
Metric 4: Negative Controls High Controls (artificial soil only) included in experiment.
Metric 5: Negative Control Response High Control response on day 0 and day 29 shown for individual replicates and as a mean
response in Table 2.
Metric 6: Randomized Allocation Medium  Authors state randomly picking worms under selection.
Domain 3: Exposure Characterization
Metric 7: Experimental System/Test Media Medium  Experimental design mostly well-described in text and Appendix B. The authors state
Preparation that the test chambers were sealed with a Teflon coated lid and tape, however OECD
earthworm guidelines and common care of earthworms suggest “The design of the con-
tainer cover should permit gaseous exchange between the substrate and the atmosphere
and access to light (e.g. by means of a perforated transparent cover) whilst preventing
the worms from escaping.” Water and feed added on weekly basis as needed.
Metric 8: Consistency of Exposure High Exposure administration described and consistent between treatments.
Administration
Metric 9: Measurement of Test Substance High Concentrations measured at day 0 and 28.
Concentration
Metric 10: Exposure Duration and Frequency High Exposure duration based on OECD 222 test guideline.
Metric 11: Number of Exposure Groups/ N/A Limit test with single dose of DINP.
Spacing of Exposure Levels
Metric 12: Testing at or Below Solubility Limit N/A Exposure in soil.
Domain 4: Test Organism
Metric 13: Test Organism Characteristics High Supplier and age of test organisms stated.
Metric 14: Acclimatization and Pretreatment High Worms acclimated in artificial worm beds for 5 days prior to test.
Conditions
Metric 15: Number of Organisms and Medium  Four replicates of 10 worms/replicate for DINP treatment and six replications of 10
Replicates per Group worms/replicate for control treatment.
Domain 5: Outcome Assessment
Metric 16: Adequacy of Test Conditions High Conditions during test well described and conducive to test organism health.

Continued on next page...

Page 193 of 194

HERO ID: 10748710 Table: 3 of 3



Diisononyl Phthalate Environmental Hazard Evaluation HERO ID: 10748710 Table: 3 of 3
...continued from previous page
Study Citation: Biomedical,, Exxon (2010). [Redacted] Earthworm reproduction test.
Duration: Overall Duration: > 21 days; Exposure Duration: > 21 days
Exposure Route, Terrestrial; Soil; Not determined by study authors (i.e., chemical of interest in exposure water, but unable to determine exact uptake route)
Media, Path:
Taxa, Species, Age: Invertebrate; Worms (e.g., Annelids, Nematodes); Eisenia fetida; Adult
Health Outcome: Development/Growth
Chemical: Diisononyl Phthalate (DINP)
HERO ID: 10748710
Domain Metric Rating Comments
Metric 17: Outcome Assessment Methodology Medium  Based on average weight of worm as 0.5 g per worm, the authors reported weight of
worms for the replicate (10 worms).
Metric 18: Consistency of Outcome High Weight assessed at day 0 and day 29 for all study groups.
Assessment
Domain 6: Confounding / Variable Control
Metric 19: Confounding Variables in Test High There were no reported differences among the study groups in environmental conditions
Design and Procedures or other factors that could influence the outcome assessment.
Metric 20: Outcomes Unrelated to Exposure High Attrition reported in Table 1 and no outcomes unrelated to exposure that could affect the

results in Table 2 were reported.

Domain 7: Data Presentation and Analysis

Metric 21: Statistical Methods High Sufficient data provided to conduct statistical analysis.
Metric 22: Reporting of Data High Data for individual replicates reported in Table 2.
Metric 23: Explanation of Unexpected Outcomes High No unexpected outcomes.

Additional Comments:

This endpoint of worm weight was straightforwardly administered.

Overall Quality Determination High
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