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Phthalate trends in U.S. people 2001-2010

Phthalate Common sources

| DEP Fragrance, cosmetics, medication

|DnBP Cosmetics, medication, food packaging, PVC plastics
IBBzP PVC flooring, food packaging

| DEHP Toys, cosmetics, food packaging, PVC plastics

|DiBP Cosmetics, food packaging

IDNOP Food packaging, PVC plastics
IDINP Toys, flooring, wall coverings, PVC plastics
IDIDP Toys, wire and cables, flooring, PVC plastics

Trend
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* Who is exposed!?
* How does exposure occur, i.e. route of exposure?

* How much exposure occurs!?

* How often does the exposure occur and at what
dose!

Source: USEPA
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ACS Publication

High quality. High impact.
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Concentrations (ug/g, mean and standard deviation) of phthalates and parabens in personal care products from New
York state, United States (n 170) (values above the bar are the detection frequencies of the analytes).
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ACS Publication

High quality. High impact.

(@) Infants Toddlers 5549, Female adults

Exposure doses estimated by
sum of inhalation, oral and
dermal uptakes

Exposure doses estimated from
biomonitoring studies

Toddlers Female adults

Dermal uptake from dust
Dermal uptake from PCPs
[___1 Oral uptake from dust
Oral uptake from food
Inhalation uptake from outdoor ai
Inhalation uptake from indoor air

e"‘? o%¢ e\*? o%¢

Cumulative exposure doses of phthalates through various pathways for the United States populations (ug/kg bw/day).
Values on the column indicate the ratios of exposure doses calculated using an environmental monitoring approach to
exposure doses estimated using a biominitoring approach (see details in Table S5, Supporting Information).
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ACS Publication

High quality. High impact.
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Unadjusted urinary phthalate metabolite concentrations in HOME Study children (ug/L).
Diamond indicates arithmetic mean, whiskers indicate minimum and maximum, edges of box
indicate 25th and 75th percentile, and middle line indicates median. One year n 277, 2 year n

232,3yearn 234,4yearn 170,5yearn 201 (All subjects with at least 1 phthalate
measurement).
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Fig. 1 Median urinary concentrations (ug/L) of phthalate metabolites in mothers in
this study, pregnant women results from the INMA cohorts, mothers from
DEMOCOPHES Denmark, and females from the NHANES survey (09-10).

Francisco Cutanda, Holger M. Koch , Marta Esteban, Jinny Sanchez , Jirgen Angerer , Argelia Castafio
Urinary levels of eight phthalate metabolites and bisphenol A in mother child pairs from two Spanish locations

International Journal of Hygiene and Environmental Health, Volume 218, Issue 1, 2015, 47 57

http://dx.doi.org/10.1016/j.ijheh.2014.07.005
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Fig. 2 Median urinary concentrations (ug/L) of phthalate metabolites in children in this
study, children results from the INMA and DEMOCOPHES Denmark cohorts, and age
group 6-11 years from the NHANES survey (09-10).

Francisco Cutanda, Holger M. Koch , Marta Esteban, Jinny Sanchez , Jirgen Angerer, Argelia Castafio

Urinary levels of eight phthalate metabolites and bisphenol A in mother child pairs from two Spanish locations

International Journal of Hygiene and Environmental Health, Volume 218, Issue 1, 2015, 47 57

http://dx.doi.org/10.1016/j.ijjheh.2014.07.005
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Fig. I. Urinary concentrations of phenols
and phthalate metabolites uncorrected (A)
and corrected (B) for creatinine among
adults and their children (first visit of the
SUPERB study 2007 2009, n=81%).

aRestricted to adult child pairs with urine
sample for both the adults and the children.
Two adults child pairs were excluded from
this analysis because the parent and the
child collected their urine sample several
days apart.
Abbreviations: BP: butyl paraben,
BP3: benzophenone 3, MBP: mono n butyl
phthalate, MEP: monoethyl phthalate, MiBP:
mono isobutyl phthalate, MP: methyl paraben,
PP: propyl paraben, TCS: triclosan.
**p Values for Mann Whitney test <0.05,
*pb Values for Mann Whitney test <0.10.

Exposure to select phthalates and phenols through use
of personal care products among Californian adults and
their children

Claire Philippat>®-,

Deborah Bennett?,

Antonia M. Calafat,

Irva Hertz Picciotto®®

Environmental Research2015; 140:369 376


http://www.sciencedirect.com/science/article/pii/S0013935115001267
http://www.sciencedirect.com/science/article/pii/S0013935115001267#aff0005
http://www.sciencedirect.com/science/article/pii/S0013935115001267#aff0010
http://www.sciencedirect.com/science/article/pii/S0013935115001267
http://www.sciencedirect.com/science/article/pii/S0013935115001267#aff0005
http://www.sciencedirect.com/science/article/pii/S0013935115001267
http://www.sciencedirect.com/science/article/pii/S0013935115001267#aff0015
http://www.sciencedirect.com/science/article/pii/S0013935115001267
http://www.sciencedirect.com/science/article/pii/S0013935115001267#aff0005
http://www.sciencedirect.com/science/article/pii/S0013935115001267#aff0010
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* Purported health effects of phthalate exposure
— Cognitive
— Behavioral
— Thyroid dysfunction

— Asthma and respiratory symptoms

* Not known if these effects are persistant

— Some evidence that prenatal exposure is related to
outcomes in toddlers, preschool and older children
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Full scale 1Q by quartiles of maternal phthalate
metabolite concentrations (n=328)

110

105

4
100
95
90
85

q0 gl 92 g3 g0 gl g2 93 q0 gl g2 g3



iz COLUMBIA | MAILMAN SCHOOL
UNIVERSITY | of PUBLIC HEALTH

Perceptual Reasoning

> < 3.9

0l

S N SN R S—

q0 g1 g2 g3
MBZP*

WISC-IV Processing Speed

> < 0.8 >

i

g0 q1 g2 q3 q0 g1 g2 q3
MBP* MBZP

q0

g1

g2 q3

MIBP*

g0 g1 g2 q3
MIBP*

7.3

I

e Y’ g

it

g0 g1

g2 g3
MBP**

Working Memory

0.5

q0 g1

b

q2
MBZP

g3

Verbal Comprehension

3.3

—_—
7

q0

q1l

g2 g3

MIBP*

g0 g1

g2 g3

MBP

e
~

1.0

q0 q1

g2

MBZP

q3

q0

q1

g2 g3

MiBP**




P17

& COLUMBIA | MAILMAN SCHOOL
UNIVERSITY | of PUBLIC HEALTH

M MEHHP B MEP
W MEHP W MIBP

& MEHP

4 MBzP

e M MBzP

& MEHHP

Figure |.Beta estimates from linear regressions relating phthalate metabolite exposure and FT4
levels in males and females.

Squares represent male beta coefficients and diamonds represent female beta coefficients.
There are significant associations between phthalate metabolites and FT4 in females only.
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Exposure to phthalates is ubiquitous in adults and in children.

It is highly likely that exposure from personal care products can be
from multiple routes of exposure: dermal, inhalation, ingestion.

Exposure in mothers and children appear to be correlated, likely due
to similar uses of products, similar diets, etc.

Exposure in children is more variable, likely due to changes in product
use and perhaps metabolic differences.

It is possible that a simple count of product use in the past 24 hours is
a good surrogate for phthalate biomarkers.

There appear to be persistent and concurrent associations between
phthalate metabolite measures and outcomes in children.
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Our study participants
Our funders: NIEHS and EPA






