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4.2.3. Toxicoloyical uronerties/henitheffects

4.23.1.Absorption

Thelikely extentofabsorptionof achemicalviaskin, lungsand gastro-intestinaltract is predictedby
theEPA expertsonthebasisof thephysico-chemicalpropertiesof the chemical(particularly logP,
which is usuallyapredictedvalue,andthe physicalformof thechemical).The initial opiniononthis

a basismay be modified in thelight of any availabletest dataon the chemical itself or on a closely
related structuralanalogue.Good, moderate,pooror no absorptionwill bepredictedfoFeachroute
of exposure(dermal,inhalationandoral).

Thepredictionof the likelyextentof absorptionfollowing exposureby aparticular routewill be used
when taking decisionson whetherthe chemicalmay presentan unreasonablerisk to humanhealth
and/oron testingrequirementsin the USA.

Absorptionis not investigatedin thebase-setlevel testing in theEC, but whetherany absorptionhas
occurredcanbeinferredtoanextentfrom evidenceof systemictoxicity in the acuteandrepeateddose
studies.It is lesseasyto decidethatabsorptionhasnot occurred- the chemicalmay bewell absorbed
and show no systemictoxicity in the particulartest(s)alreadyconducted.However, it may cause
adverseeffectsin othertestsystemsnot yetapplied.Evidenceof absorption(i.e. systemiceffects)may
havean influenceon the timing of further testing. When there isno evidencefrom the currently
availabletest data, the timing of further testingmay be influenced bythe likelihood of absorption
basedon -the physico-chemicalpropertiesof the chemicaland/or the extentof human exposure
expected:

- Conclusions

Therewere too few studies conducted usingthe inhalation route for an accurateassessmentof
concurrence betweenSAR calls for absorptionfrom thelungsandderivedabsorptionestimates from
toxicity testresults.

• Basedon the 136 chemicalsfor which dermal toxicity studieswereavailable, it is consideredthat
acutedermal studiesare inadequatetojudgedermalabsorption.Thereweretoo few 28-day studies
-to serveas a basisfor defii~irive judgementon dermal absorptioncalls.

• The SAR callsfor gastro-intestinalabsorptionwere essentiallyin agreementwith estimatesbasedon
theoral toxicity testresults:whentheydift~red it was only in degreeof absorption andnot, withone
exception,giving acompletelydifferentassessmentof whetheror nota chemicalwasabsorbed at.all.
For some chemicals,which were classifiedin theEC onthe basisof their oral toxicity. therelatively
low extentof absorptionpredictedmay be of someconcern.However,noneof thes&chetiilcalswere
predictecitohave “no absorption” andthus wouldnot have beendroppedfrom EPA evaluations.
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4.23.2. Acutetoxicity

Acute toxicity data are used to predict the pozential effects in humansof a singleexposureto a
chemical(e.g.duringmaintenancework or in anaccident).Theyarealsousedto helpin settingdose
levels for othertoxicity tests.

Predictionof acute toxicityisnot emphasisedin theEPAevaluationofanewchemical whichfocuses
on long-termor sub-chroniceffects.For the purposesof this project,however,predictionsof acute
toxicity following oral administrationweremade.(There.were too few chemicalswith datafrom
inhalationor dermalacutetoxicity testswhich weresuitablefor conductingcomparisonsof the two
approachesto evaluation.)

• The following criteria woreused to rank chemicalson the basisof their oral LD5O values,andso
providea meansof comparingthe predictedtoxicity with thatobservedin thetests:

• Oral LD5O (mg/kr~ Toxicity

>2000 Low(L)

>1000 <2000 Low-Medium (L-M)

• > 500 <1000 Medium (M)

• > 50 < 500 Medium-High (M-H)

< 50. High (H)

Thesecriteriagivemorecategoriesof acutetoxicity thanareconferredby theEC classificationsystem
(below), but the~samecriterion (LD5O >2000 mg/kg) is used to differentiatechemicalsof low
concernwith regardto acuteoral toxicity from thoseof somelevel of concern.

Oral LD5O (mg/ks) ~ -

• >2000 • Not classified

> 200 <2000 Harmful

> 25 < 200 Toxic

< 25 Very toxic

Acuteoral toxicity testshad beenconducted on142 chemicals(two chemicals had notbeentested:
chemicals4 and 107arecorrosiveandreactviolently withwater).A predictionof acuteoral toxicity
hadbeenmadefor all of the 142 chemicalswhich hadbeentested,plus thetwo which hadnot.

Therewere21 chemicalsfor which thetoxicity indicatedby thetestdata differedfrom thatpredicted
(15%). Twenty of these werefoundto havegreateracutetoxicity thanhadbeen predicted,but for
fourteenofthesetherewasoverlapbetweenthepredicted andobservedtoxicity categories, (seeTable
10). One chemicalhadlower toxicity thanhadbeenpredicted(number124).
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Twenty-onechefliicals hadbeen classifiedin the EC on the basisof their acuteoral toxicity: twenty
of themareincludedin Table 10andwerepredictedto havelowertoxicitythanwasobserved,though
for 14 therewas anoverlip betweenpredictedandobservedtoxicity categories.However, 18 of the
classified chemicals (12%)were predictedto be of “low” acute oral toxicity, and thus would
apparentlybeconsideredof low concernwith regardtothis end-point(falsenegatives). Theclassified
chemical which is not in Table 10 (number 281) was predicted,by analogy to data in the EPA
confidentialdatabase,to have“medium” acutetoxicity andthiswasobserved(LD5O = 850 mg/kg).
Details of the oral toxicity predictionsandtest resultsare givenfor all chemicalsin the project in
Annex 12.

- Conclusions

Using.arbitrarycriteriato compareLD5O valueswith descriptionsof predictedacuteoral toxicity,
therewas atendency’to under-predictionof the level of toxicity for chemicalswhich, whentested,
were shown to havesignificant acute oral toxicity. However, the majority of the chemicalswere

• correctly predictedto beof low concernwith regardto acuteoral toxicity.

Predictedtoxicity for 18 (12%) of the classified chemicalswas “low”, indicating that one-to-one
substitutionof predictivemethodsfor testingwould result in chemicalsbeingmissedwhich are, in
fact, of some potential concern becauseof acute toxicity. It should benoted that two of these
chemicalshadbeen classifiedas “Toxic if swallowed” (numbers307 and330).

In most cases‘therewere overlapsbetweenthe predicted andthe observedtoxicity for the classified
chemicals,andbetween thetoxicity predictedfor the classifiedchemicalsandthose not classified.
Hence,the predictivemethodscould not readily be usedto classify chemicalswithin thecontextof
a scheme usingpre-defineclcriteria.

Thus,this comparative studyshowsthat thepredictivemethodscanbe usedto identify correctly the
> 80% of abatchof 142 heterogeneousnewchemicalswhich areof low acutetoxicity. However, it

• is of concernthat some 12% of this set of chemicalsdid have anappreciablelevel of acuteoral
• toxicity which was not predicted(falsenegatives).Becauseof this outcome,if assessmentof acute

• toxicity is an importantconsiderationin a given evaluation scheme,the submissionof testdatawill
be neeaedto assessthisend-point adequately.This is especially, soin instanceswhereaquantitative
assessmentof acutetoxicity is needed.
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TABLE 10: Differences betweenSAR evaluationsand acuteoral toxicity test data

Chemical LD5O

1800

>200

• <2000

1984

• 2300

— IBOOM
.1960F

612

1670

• 585

520

1011

88

1774

• 104

1750

> 1000
<2000

1400

• 1200

1650

899

450

320

Label’

R22

R.22

R22

R22

R22

R22

R22

R22

R22

R25

R22

R25

•R22

R22

R22

R22

R22

R22

R22

R22

SeeAppendix3 for list of “R phrases”.
2 Seeabbreviationsabove.

MPD tox2 SAR tox3

47

49.’

54

124

156

197

219

241

242

300

307

312

• 330.

340

• 360

370

413

• 425.

436

441

“3

L-M

L-M

L-M

L

L-M

M

L-M

M

M

L-M

NI-H

L-M

‘M-H

L-M

L-M

L-M

L-M

L-M

M

M-H

M-H

L

L

M

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

M

M
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4.233. Irritation

Knowledgeof thepotential for skin, eye andrespiratoryirritation is importantwhenevaluatingsafe
handlingpracticesfor cheiiiicals. Skin andeye-irritation testdataareusedto predictthelikelihood

.•that exposureof humanskin or eyesto a chemical will result in adverse‘effects (corrosion or
irritation). An indication of the duration/reversibilityof effectsis alsousuallyobtained.

‘ Thereis notatestmethodfor respiratoryirritation in either theEC or the OECDsetof acceptedtest
methodsfor thetoxicity testingof chemicals.

• Predictionof irritation is not usuallypart of the routine evaluationof new chemicalsin the US, but
predictionsweremadefor the purposesof this project,althoughEPA did not attemptto characterise
thedegreeof irritation.

4.233.i Skin irritation

The criteriaus’~d for conducting thecomparisonswereto compute “primaryirritation scores” from
the testdata,by takingthe averageof the total erythemaand oedemascoresfor boththe 24 and72
hour readings:

Primary irritation index. Irritant category

• •2 or less Mild/nil (low)

>2 to 5 Modetate

• >6 Severe

Thecategory “corrosive”was alsoused.

• In’ addition, chemicals were also consideredaccording to whether theyhad been classified as

-“Cbrrosive” or’ “Irritating to skin” in the EC.

Of the total of 144chemicalsin the project, therewere 140on which skin irritation testshadbeen
conducted.All 144chemicalshadbeenconsideredwhenpredictingthe potential for skin irritation as

• a consequenceof dermal exposureto the chemicals.

-Correct predictionsof low concern for skin irritation were madefor 104 of the’ 122 chemicals
(includingthe untested polymer,chemicalnumber267) for which thetest resultsindicatedlittle or no
irritancy(83%of the 122chemicals;73%of thetotal numberof chemicalsin theproject).Therewere
18 chemicalswhich werepredictedto beirritating to skin, but werefound not to beirritant in thetest
conducted,i.e. falsepo~itives.

The test results!(or physico-chemicalcharacteristicsof threechemicals:numbers4, 107 and 194)
showedthat 22 chemicalseither were, or could be expectedto be, at leastmoderateskin irritants.
Twelveof thesehad been classifiedas “Corrosive” in the EC, andsix as “Irritating to skin”. The
outcomeof the comparisonsfor the classifiedchemicalsis shownin Table 11’. Ten of these were
identifiedby EPA as beingskin.irritants,while for the remaining8, EPAdid not identify aconcern
for skin irritation (falsenegatives).Thegroupof falsenegativesincluded sixcorrosivechemicals.
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TABLE 11: Comparisonof uredictedskin irritancvwith that observed

Chemical Label’ •. - MPD result2 SAR result Agreement3

4 R35 Corrosive4 Acute Yes

49 • R34 Corrosive irritant Yes

53 ‘ R38 Mod - Sev Irritant ‘ .Yes

107 • R35 Corrosive4 Acute Yes

118 • R34 Corrosive No comment False-ye

182 R34 Corrosive No comment False-ye

192 R34 Corrosive No comment False-ye

194 R34 Corrosive4 No comment False-ye

222 R38 Moderate lrritant Yes

235 ‘‘ ‘ R34 Corrosive No comment False-ye

237 R38 Low - Mod Irritant Yes

278 R38 Moderate ‘ Irritant Yes

370 R34 Corrosive Irritant Yes

• 373 R38 Moderate No comment False-ye

425 R34 Corrosive Irritant Yes

436 R34 Corrosive No comment False-ye

437 R38 Mod - 5ev Irritant Yes

443 R34 Corrosive No comment False-ye

SeeAppendix3 for list of “R phrases”.
2 According to the criteriaabove,usingprimary irritation score.

~ Predictedrelativeto test-derivedlevel of skin irritancy.

‘ Chemicalsnot tested: ECassumedcorrosivity basedon physico-chemicalproperties.

‘Theoverall resultsfor the comparisonof SAR callsandMPD datafor skin irritation aresummarised
in Table 12. In thisTable,MPD positiveincludes thethreechemicalsconsideredcorrosivein the EC
on thebasisof physico-chemicalproperties(chemicals4, 107and194); andSAR negative includes
thetwo chemicalsfor which thepredictionwas “uncertain”.Details of the dataon skin irritation for
all chemicaJs~e tobe found in Annex 13.

32

U.S. EPA/EC Joint Project on the Evaluation of (Quantitative) Structure Activity Relationships, 
Final Report, July 1993, EPA 743- R-94-001

Page 33 of 341 



TABLE 12: Overall results forskin irritation

SAR Positive SAR Negative

MPD Positive 14 (10%) 8 (5.5%)

MPD Negative 18 (12.5%) 104 (72%)

- Conclu’ions- skin irritation

‘lncorrectpredictionswere obtainedfor 18% of thechemicals: 12.5%were falsepositivesand5.5%
were falsenegatives~The predictivemethodsusedare not adequatefor classificationof chemicals
usingasystembasedonseverityof responseandthusthetest cannotbereplacedon aone-to-onebasis
by the predictiveapproachwhenknowledgeof the potential for skin irritation/corrosionis needed.

4.2.3.3.iiEve irritation

The criteriausedto compare thetest data withtheSAR call for eye irritation couldnot bemade on
a severity index as the SAR evaluationsdid not usually include this index. From the test data
summaries,a chemicalwas consideredto produce significanteye irritation if redness,swelling or
corneal opacitypersistedbeyond sevendaysor if effectswerenot reversibleby 21 daysor corrosion
wasreported.Eyetestingwas-notconducted on chemicalswith.predictablecorrosivitybecauseof their
physico-chemicalcharacteristicsor, for some chemicals(seeTable 13), if corrosiveeffectshadbeen
recordedin a previouslyconductedskin test.

Classificationaccordingto the EC system(for which thecriteria area combinationof scores and
duration of effects), on the basis of the resultsof the eye irritation studies,was obviously also
consideredas indicatingthat the classifiedchemicalswereeye irritants..

Of the total of 144 chemicalsin the project, therewere 140 on which eye irritation testshadbeen
conducted,threewere’predictedto becorrosiveand one(number267)couldnot betestedfor technical
reasons.All 144 chemicalshadbeenconsidered whenpredictingthe potentialfor eyeirritation as a
consequenceof ocularexposureto the chemicals.

On thebasisofthetest results,105 chemicalswereconsideredto beof low concernfor eye irritation,
as was chemical267, which hadnot beentested.Correct predictionsof low concernweremadefor’
87 of these(83% of the “negative•~chemicals,60% of thetotal setof chemicals).Theother18 were
predicted’by theEPA to be irritant i.e. theywere falsepositives.

The38 remainingchemicalswere either corrosive(12 chemicals),or irritantaccordingto thecriteria
given above.Theoutcomeof thecomparisonsbetweenthepredictedand‘test‘resultsfor theclassified
chemicalsis givenin Table 13, thederailedanalysisfor all chemicalsin theproject is given in Annex
13.

i
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Comnarison oforedictedeve irritnncv with thatobserved

Label’ MPD result2 SAR result Agreement3

R35

R41

R34

‘R41

R35

R34

R36

R36

R41

R34

R34

R34

R4I

R36

R34

R36

R36

R36

R36

R36

R34

R34

Corrosive4

Severe

Corrosive

Severe

Corrosive4

Corrosive4

Irritant

irritant

Severe

Corrosive.

Corrosive

Corrosive4

Severe

Irritant

Corrosive4

Irritant

Irritant

irritant

Irritant

Irritant

Corrosive4

Corrosive4

Acute

Uncetain

Irritant

No comment

Acute

No comment

Irritant

Irritant

Irritant

Irritant

No comment

No comment

No comment

Irritant

No comment

Irritant

Irritant

Irritant

No comment

irritant

Irritant

Irritant

Yes

False-ye

Low

False-ye

Yes

False-ye

Yes

Yes

Yes

Low

False-ye

False-ye

False-ye

Yes

False-ye

Yes

Yes

Yes

False-ye

Yes

Low

Low

TABLE 13:

Chemical

4

47

49

87

107

118

124

151

170

182

i92

194

197

222

235

‘237

256

263

270

281

370

425
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TABLE 13 - continued

Chemical Label’ -‘ MPD result3 SAR result Agreement3

436 R34 Corrosive4 No comment False-ye

441’ R41 Severe Irritant Yes

442 R41 Severe Irritant Yes

443 • ‘ R34 •torrosive~ Nocomment False-ye

SeeAppendix3for list of “R phrases”

2 According to the criteriagiven in the text

~ Predictedrelativeto test-derivedresult

Chemicalsnot tested:corrosivityassumedbasedon physico-chemicalpropertiesor resultsof skin

irritation study

Fromthecomparisonsgiven in Table 13,it can beseen that,for the26 classifiedchemicals,16 were
correctly predictedto be eye irritantsand 10 wereincorrectly assessed(falsenegatives).

The overall resultsfor the comparison of-theSAR callsandtheMPD test resultsaresummarisedin
Table 14.

• TABLE 14: Overall r~ults for eveirritation

SAR Positive SAR Negative • ‘ ‘

-.MFD Positive 26 (18%) 13 (9%)

MPD Negative 18 (13%) ‘ . 87 (60%)

Conclusions - eve irritation

hcorre~t’ predictions were made for 22% of the chemicals (9% were false negatives,13% false

positives). As with skin irritation, predictive methods are not adequate for classification of chemicals

with regard to severity of the response and thus cannot replace test results on a one-to-one basis.
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4.233..iii Respiratoryirritation

New chemicalsare not testedfor respiratoryirritation in the EC, but the potentialfor respiratory
respirationhadbeenconsideredby the EPA predictors.

Predictionsofpotentialrespiratoryor mucous membraneirritation hadbeenmadefor 9 (6%)of the,
chemicalsin this study.

- Generalconclusions ‘ a

The majority of this group of new chemicalswas of low concernfor skin (85%) and eye(74%)
irritancy. Thus,theextentto which anassessmentcanbemadeof thepowerof thepredictivemethods
to discriminatebetweenchemicalson the basisof their skin or eyeirritation potentialis limited.

The majority (>80%) of the low concernchemicalswere predicted correctlyand 18% were
over-predictedfor eitheror bothof skin and eyeirritancy.Thelatterobservationmeansthatfor these
substances,the risk assessmentwould err on thesideof cautionbut would lead to “over-labelling”
if the predictivemethods replaced thetests.

The incidenceof falsenegatives andthe limitations in assessingseverityof responseare ofsome
concernand indicate that replacementof testing with prediction cannotyet be recommendedwith
confidence.

Respiratoryirritation is an importantend-pointwhich is not investigatedin the MPD. It would be
prudentto take noteof chemicals predictedto be respiratory irritants.

4.2.3.4.Sensiti~ation

Knowledgeof the sensitisingpotential of chemicalsis important when evaluatingsafe handling
• practices.

Predictionof sensitisationis not usually partof the routineevaluationo~ a new chemicalin theUS,
but it was consideredfor this project.

• In the EC, chemicalsare testedfor their skin sensitisingpotenti~1.Thereis not an internationally
recognisedtest methodfor respiratorysensitisation.Classificationof notified newchemicalsas skin
sensitisersin theEC is basedon theproportionof animalsshowingapositiveresponsein aparticular
test. In the EC, chemicalsmay be classifiedas respiratorysensitisersif they show close structural
similarity to known chemicalrespiratorysensitisers.

Skin sensitisationtests,mostly maximisationtests,wereconducted on137 of the chemicalsin the
project. Twentyeightchemicalswere classifiedas skin sensitisers (includingoneof thosewhichhad
not beentested).A further18 induced somepositiveresponsesbut thenumberofanimalsresponding
was below thethresholdfor classificationin the EC.
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Seventeenchemicalswerepredictedto besensitisers; fourof thesewere predictedto be respiratory
sensitisers and onewas predictedto be a photosensitiser.Two werepredicted notto be sensitisers.
For most of the chemicalsthere was no commenton skin sensitisation- this is equivalentto
considering thechemicalof low concern/negativefor this end-point.

For 108 chemicals (75%of the wholeset in the project), both the test resultsandthepredictions
indicatedlow concernfor skin sensitisation.

The resultsof thecomparisonsof the testdataand thepredictionsare givenin Table 15 for the 28
chemicalsclassifiedas skin sensitisersin the EC.

ComDorisonof iesultsfor chemicals classifledasskin sensitisers

Resultandcomments

Falsenegative

Agree

Falsenegative

Falsenegative

•Falsenegative

Agree

•Falsenegative NB: chemicalnot tested

Agree

Falsenegative

Falsenegative

Agree Chemical alsoclassifiedand predictedas a
respiratorysensitiser

Falsenegative

Agree

Falsenegative

Falsenegative

37

TABLE 15:

Chemical SAR

47

76

96

118

133

173

194

196

197

200

222

235

256

+

+

-I-

+

+

271

275
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TABLE 15- continued

Chemical SAR. Resultandcomments

+

+

+

Agree

Agree Chemical also classified and predictedas a

respiratorysensitiser

Falsenegative

Falsenegative

Agree

Falsenegative

Falsenegative

Falsenegative

Falsenegative

Falsenegative

Falsenegative

Falsenegative

Five otherchemicalswerepredictedby the US to beskin sensitisers:onedid not haveadequatetest
data(240); two did inducesomepositiveresponsesin the testsconducted (253,312)andtwo were

• apparentlyfalsepositivepredictions(340, 364).

• Two otherchemicalswerepredictedto be potentialrespiratorysensitisers(69, 101).

• For the setof comparableskin sensitisationdata (140chemicals)thecomparisonsin Table 16 canbe

made.

TABLE 16: Overall resultsfor skinsensitisation

SAR Positive SAR Negative

MPD Positive 9 (6.5%) 19 (13.5%)

MPD Negative 4*(3%) 108 (77%) •

• * includestwosubstancesforwhichpositiveresponses,belowthethresholdforclassification,where
observedin the tests

• 330

341

344

• 348

376

393

401

413

‘416

• 437

442

444
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• - Conclusions

The incidenceof false negatives precludesuse ofthe predictivemethodsto replacethe testson a
one-to-onebasis or to classify chemicals for their skin sensitisatimi potential. However,the
concurrenceof’positivepredictionswith positivetestresultsneedstobefurtherassessedwith alarger
set of chemicalsas confidencein the ability to predict positives couldperhaps replacetestingof
chemicals predictedto beskin sensitisers.

For respiratorysensitisailon,relianceis currentlyplacedon predictivemethods,,basedon structure,
to classifynew chemicalsin the EC,andthe unclassifiedsubstancespredicted,in this project, to be
potentialrespiratorysensitisers shouldbere-evaluatedin the EC with regardto classification.

It is not possibleto commenton the singlepredictionof potential photosensitisation.

4.2.3.5.Reneateddose toxicity

Repeateddosetoxicity coversthe adverseeffectswhich may arisein humansexposedto achemical
atfrequent,regularintervalsover a prolonged periodof time, for exampleat*heir daily work. To
facilitateevaluationof safehandlingpracticesforchemicals,it is importantto haveknowledgeof the
potential systemiceffectswhich may occuron repeatedexposure.

In the BC; generaleffectson the wholeanimal andeffects on tissues,organs and/orsystemsare
investigated.Specialeffects(e.g.neurotoxicity,reproductivetoxicity, carcinogenicity)areinvestigated
in specifictests,but indicationsof potentialreproductivetoxicity, neurotoxicityor immunotoxicity
may bedetectedin repeateddosetoxicity studies.

For mostof the chemicalsin this projectonly 28-day.and/or occasionally90-day,studyresultswere
available. In the EC study summariesusedfor this project,doselevelsused,a descriptionof toxic

• signs,including clinical chemistryandhaematology,grossandmicroscopicchangesin aselectedset
• of tissues/organs,and NOEL, NOAEL, LOEL andLOAEL (no/low observedeffect/adverseeffect

• level) valuesareusuallyincludedor canbe deduced.In general,only effectsof biologicalsignificance
are includedand speciesspecific effects (e.g. peroxisomeproliferation and,in the more recent
summaries,male rat specific light hydrocarbon nephropathy)arenot. Chemicalsare classifiedfor
repeateddosetoxicity in the EC on the basisof adverseeffects(of biological/humansignificance)
occurringator belowdoselevelsspecifiedaccordingto therouteof exposureandthedurationof the
-study.

Predictionsof repeateddosetoxicityare particularlyimportantin theUS EPAevaluati&npr6cess;with
identificationof potentially toxic chemicalsasthegoal.Efforts arealsomadeto assesspotentialtarget
tissue/org~nfsystem.

• Testdataiverenot available forsevenchemicals(3 corrosivechemicals,2 polymers,1 organoclay
and onechemicalnot testedin thelight of testdata availablefor anothernotified ‘chemical,of very
similar structure).Two chemicalshad beentestedin 28-day inhalaticnstudiesandeight in dermal
28-daystudies.For oneof the lattergroup,a90-daystudy hadalsobeenconducted. Theremaining
127 chemicalshadbeentestedusing28-dayoral toxicity studies andthreealsohad resultsavailable
from 90-daystudies~

Eight chemicalshadbeen classifiedin theEC on the basisof their repeateddosetoxicity.
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The comparison of repeateddosetoxicity test results with predicted toxicity wasthe most difficult to
do asinterpretationof observedeffectsin termsof severityandsignificanceisamatterof professional
judg.ment.‘The factorsconsideredin theevaluationweretheperceivedseriousnessofthetoxic effect,
the numberQf organ-spccificparameters affected,with microscopicpathology given the heaviest
weight,multiplicity -of targetorgans,the toxic effect(s)at the LOAEL, the numericalvalueof the
NOAEL, dose-relatedeffectsandthe spacingof thedoselevelsused.

The systemictoxicity data from the test resultswerescoredas high, moderateor low using the
following generalcriteria (sometimesmodifiedaccordingto professionaljudgement):

Concernlevel • Criteria~

Low (L) No systemictoxicity (NOAEL 1 g/kg/dayormore);only minorclinical signs
of toxicity; liver and/orkidney weightincreaseor clinical chemistrychanges;

LOAEL >500mg/kg/day.

Moderate(M) Organpathology (grossand/ormicroscopic)with LOAEL 500mg/kg/dayor
less; clinical chemistry changes and organ weight changes at <500
mg/kg/day; NOAEL <100mg/kg/day.

High (H) Death, organ pathology (microscopic)at LOAEL 100 mg/kg/dayor less;
multiple organtoxicity; NOAEL <10 mg/kg/day.

“Split-levels” (L-M; M-H). were adjustmentsfor specific multiple organtoxicity, borderlineeffect
levelsandprofessionaljudgement.

Theoutcomeof-thecomparisonsof repeateddosetoxicity on thebasisof concernlevel issummarised
in Table 17.

TABLE 17: Matrix analysis-or systemictoxicity concernlevels

-.S-AR • L L-M M

• MPD

L 62 10 5 0 0

L-M 23 --11 2 0 0

M - 11 1 .5 1 1

M-H 3 I 2 3* 0

H 1 - 0 - 0 0 1*

* I chemical in eachof thesegroupswas corrosiveandpredictedto haveacuteeffects
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Onechemical(337) is nor included in the matrix. It wasM-H accordingto thetestresults,but there
wasno predictionof repeatedtoxicity.. -

Sixty-two chemicals (43%)were consideredof low concernboth following testing andby the
• predictivemethods.

• Twenty chemicals (14%)with greaterthan ~Iow”concernwere predictedto havethesamelevel of
-• concernaswasdeducedfromthetestdatausingthe criteriagivenabove.Thisgroupincludedthetwo

corrosivechemicalswhich werepredictedto have“acute” effects (numbers4 and 107) andchemical
292 for which data wereavailablefrom theproductliterature. - -

The’ concernlevel was under-predictedfor 42 chemicals(29%) thoughfor 27 chemicals there were
overlappingconcernlevelsfrom thetesrandpredictedresults;and23 of these predictedto beof low

• concernwere onlylow-moderatefrom testresults.For theother IS theconcernlevel predictedwas
• at leastone wholelevel lower than thatdeducedfrom the testdata. Six of this sub-setof 15 were

- chemicalsclassifiedin the EC on the-basisof repeateddosetoxicity.

-Toxicity concernwas apparentlyover-predictedfor 19 chemicals.However,the extentof repeated
dosetoxicity testingof thesechemicalswas limited to 28-daystudies(18 or~.l studies, I dermal).it
will be of interest, if/when 90-day,or longer, study data becomeavailable, to re-compare the
predictedtoxicity with that found on testing.

Overall, thecorrect level of concern(accordingto the criteriagiven above)was predictedfor 57%
of the chemicals,but was under-predictedfor 29%.Toxicity wasapparentlyover-predictedfor 13%
of the chemicals. -

Details of the organtoxicity predictionsand test resultsare givenfor all thechemicalsin theproject
in Annex 14.

• • Conclusions

• Justoverhalf(57%)ofthis groupof 143 heterogeneouschemicalswerecorrectly predictedto be
eitherof low concern(43% of thetotal) or tohavethesamelevel of concern (14%of total) in relation
to repeateddosesystemic toxicity.The concernlevel wasapparentlyover-predictedforafurther13%,
-.-but if/when longer-termstudiesareconductedthe predictedeffectsmaybeinduced.

• Under-predictionof the level of-concernon the basisof repeateddosetoxicity was noted for 42
-chemicals(29% of the total), although for 23 of these, thetest data indicatedonly low-moderate

• concernandEPA predictedlow concern.For 15 chemicals,therewas at leastonewhole levelof
- conc~rn”difference,andsix of theeight classifiedchemicalswere in this group.

On thebasisof these comparisons,althoughfor 74% of thechemicalsin this study,corrector near-
correctpredictionsof concernlevel weremade,it is not consideredpossibleto considerthepredictive

• methods as an adequate substitute for conducting repeated dose toxicity testing of a
random/heterogeneousgroupof chemicals becauseof under-predictionof toxicity. As classification
of achemicalas dangerousfollowing repeatedexposuredependsnot only ontheeffectsseen,butalso
onthe dosesatwhich theyoccur,thepredictivemethodsfor repeateddosetoxicity would not provide
a firm basisfor classification. -

— — — — — — .s—. — ~..—
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4.23.6Mutns!enicitv

Chemicalswhich increase~heincidenceof mutationsin the cellsof exposedhumansmay thereby
-increasetheincidence of-cancer(from mutationsin somatic cells)or geneticdefects in the offspring
(from mutationsin germcells). It is generallythought prudentto assumethatthere isno threshold
exposurelevel, below whichexposurewould give riseto only low concern,for chemicalmutagens.
Thus,chemicals identifiedas inutagensare subjectto stringentcontrolsso thathumanexposureis
minimised.

Becauseof the seriousand irreversible eft’ects which may occur in humansexposedto chemical
mutagens, testingfor mutagenicityusuallyemploysanumberof tests,in vitro andin vivo, which are
conductedeither asa batteryor (asin theEC) in series.In theEC, all notified chemicalsmust, i~’ it

• is technicallypossible,betested’in abacteriologicaltestfor genemutationandinatest in mammalian
cells forchromosomaleffectsatthe “base-set”level of supply.The lattertestmaybeeitheran in vitro
test or atestconductedin vivo. Maximisedconditionsareused,thoughshort of conditionslikely to
causeartefactualpositive results;and in vitro testsareconductedboth with andwithout exogenous
metabolic activation.Furthertestingis conductedto investigatein moredetail positivetestresults,as
necessary, and/orassupplytonnagesreachthetriggerlevels. Classificationof chemicalson thel~asis
of mutagenicity is done according to criteria defined in Annex Vito the dangeroussubstances
Directive. Chemicalsare not usuallyclassifiedunlessthereis evidenceof mutagenicityfrom tests.
conductedin vivo. sopositivein vitro test-datawill triggerthe needfor testing in vivo. -

TheEPApredictionsfor mutagenicity,basedone.g.chemicalclass, analoguedata,likely metabolites,
alkylating potential, representan overall for mutagenicpotential.EPA alsoconsidersavailabledata
concerningmutagenicitytestsystemsandtheirsensitivitytowardsdifferentclassesof chemicals.Thus,
the criteriafor comparingthe predictedwith the test resultsinvolved morethana simplecomparison
of EPA predictionswith the testdata. In addition, thetest resultsforaf~w (6, 4%) chemicalswith
borderlineresponses werenot always interpretedin the sameway by the EPA and ECexperts.

Testshad notbeenconducted onfive of the- 144 chemicalsin the project -3 for technicalreasons
• (chemicals4 and 107 were corrosiveandchemicals267was an insolublepolymer) andfor theother

two (chemicalsI~94 and445) datafrom analogueswereconsideredacceptable.Predictionshadbeen
-madefor the first three(all were “low concern” for mutagenicity)but there wereno test data to
comparethem with.Thus, therewere 141 data,pairsfor comparison.All of the 139 chemicalstested
hadAmestest dataandall hadat leasta result from oneotherstudy.The in vivo micronucleus test
occurredmost frequentlyas thesecondstudy,andthe in vitro chromosome aberration testwas next
most common.Tests in E coli (always alongsidethe Amestest whenthe E coli test hadbeen
conducted);in vivo chromosomeaberration,nuclear-anomalyandsister chromatid exchange(SCE)
-testsandin vitro mammaliancell genemutationassays,unscheduled DNAsynthesis,andSCE-tests
alsooccurredin this setof tests.-Interestingly,for no chemicalwasthere morethanonepositivetest.

One hundredandtwenty chemicalsgavenegativeresultsin both abacteriological(Ames)test anda
non—bacteriologicaltest. Someof thesechemicalsalsohadnegativeresultsfrom genemutationtests
in E coli and/or from othernon-bacteriologicaltests. -Two chemicalswereassumed-by analogy-to
structurally similar chemicalsto be negativeand were not tested. Thus, following testing, 122
chemicals (85%of the chemicalsin the project) wereconsiderednegative. SARpredictionsof low
concerfrformutagenicityweremadefor 107chemicalsin this group(88% of the MPD “negatives”).

Dependingon howthe analysisis done“false positive” predictionsweremadefor 14 (10%-oftotal)
or 2 (1.4%)chemicals.A direct readingof the MPD results wouldlead one toconcludethatthere
•were 14 falsepositive predictions.However,EPA considersthat positiveresults wouldbeproduced
if tests wereperformed using assaysystemsother than thoseused already to test the affected
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chemicals.The EPA- conclusions arebased on the existenceof data on analogues(chemical or
mechanistic)indicating positiveresults‘in certain testsystems.It ‘will be of interest (and potential
importance)to- seewhether-thepredictionsof positive mutagenicityare fulfilled if further test data -

becomeavairable. ‘ - ‘

• Six chemicals(4% of total) with positivetestdatawere predictedlOw” (falsenegatives) becauseof
absenceof knownpositivedatain analogues.

‘IThetest results(including,whereappropriate,an indicationof~~g~positive results),EPApredictions
and resultsof comparison are givenin Annex 15 for- all of die chemicalsin the project.

-Conclusions -

A high propoi’tion of the chemicalsin this project were negative for mutagenicity and a high

proportionof these werecorrectlyidentified by the EPA.

Although thenumberof test-positivechemicalswassmall, it is alsoof concern thatsix of themwere
calledlow. Theobservationthat 123 of 142datapairs(87%)wereapparentlycorrectlypredictedthus
hasto beseenin thelight of the abovecomment.Forthis reasonit would not.beprudentatthis time
to replacemutagenicitytestingof new chemicalsin the EC with the predictivemethodsusedin the

• US for PMN chemicals.

As the -EC classificationsystem-for mutagenicity,.as applied to notified new chemicals,depends
-essentiallyon -testing in vivo to investigatewhethereffectsobservedin vitro areexpressedin vivo,
the predictive methods used here, which do not make this distinction, could not be usedfor
classificationin theEC.

4.2.3.7. Othereffects

• . A numberof effectswereconsidered usingthepredictivemethods whichhad notyetbeeninvestigated
-in the EC testingprogrammefor the chemicalsin this project i.e.. reproductive, anddevelopmental
-toxicity, neurotoxicity andoncogenicity, Forsome chemicals,indicationsof someoftheseeffects(e.g.

• clinical signsof neurotoxicity; changesaffectink thereproductiveorgans) maybe reportedfor the
- • acute or repeateddose tests. Such reports were madefor some chemicalsin this project: five

• • chemicalshadsignificant indicationsof potentialreproductivetoxicity (76, 151,186,200 and292)
and reproductivetoxicity was predicted for chemicals 200 and 292 but not for the others

• ~developmentaltoxicity was predictedtbr chemical 76). Signsof neurotoxicity:were’seen withsix
- ‘- chemiCals(54, 268, 340, 342,431 and434) and neurotoxicitywaspredictedfor two of these(54 and

340).

• Adverseeffectson reproductionand/or developmentwerepredictedby EPA for51 chemicals~35%);.
27 chemicalswere predictedto be neurotoxic (19%) and33 (23%) to be oncogenic’.-This is of
particularconcernasthesepotentialeffectsarenot specificallyinvestigatedin the initial testingof new

• chemi~alsin the’EC.

-Thehealthconcernsfor which theMPD datasetdoesnot provide datawereanalysedfor numberof
chemicalsfor which such concerns wereexpressedand the frequencyof occurrence.Of the 144
chemicals. 66(44%) hadconcernsthat addressedhealtheffectsoutsidethescopeofthe MPDdataset.
The breakdownby effect and frequencyof occurrenceis piesentedin Table 18:
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TABLE 18: Health concernsnot addressedhv the MPD data set

Concern ‘ Numberof chemicals‘ • % of Total chemicals -

-Oncogenicity 33 - 23

Developmental toxicity 46 32

Reproductive toxicity 13

Neurotoxicity 21 15 -

Immunotoxicity - 2

Photosensitisation - I

‘Lung - 1-

Respiratory sensitisation I

This table indicates that potential adverse effects beyond those in the MPD were identified for a

substantial number of the chemicals, which implies that hazards and possibly risks may be

underestimated if these effects are not considered. There may be a need for early focused testing in

at least some of these cases.
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