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Database of chem
icals

associated with plastic
packaging

O
VERVIEW

 O
F PLASTIC

PACKAGING-ASSO
CIATED

CHEM
ICALS AND THEIR HAZARDS

O
f the 906 chem

icals likely
associated with plastic packaging,
63 rank highest for hum

an health
hazards

Present in the hum
an body

Regulatory status under REACH;
e.g., substance of very high
concern
Endocrine disrupting properties

Criteria: 

63 chem
icals --> 5 chem

icals

Prioritization of
chem

icals hazardous to
hum

an health
BENZYL BUTYL PHTHALATE (BBP)
DIBUTYL PHTHALATE (DBP)
DIISO

BUTYL PHTHALATE (DIBP)
DIETHYLHEXYL PHTHALATE (DEHP)
DICYCLO

HEXYL PHTHALATE (DCHP)

Phthalates
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European Chem
ical Agency (ECHA)

European Food Safety Authority (EFSA)
US Environm

ental Protection Agency (US EPA)
US Food and Drug Adm

inistration (US FDA)
UC Consum

er Protection Safety Com
m

ission (CPSC)
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Regulatory agencies established so-called 'safe' levels: the am
ount of

each chem
ical above w

hich the risk to hum
an health increases. W

e
referred to them

 as Reference dose (RfD)



Based on anim
al studies

The RfDs were based on toxicity to
the m

ale reproductive system
.

W
e didn't find an RfD for DCHP.  In

the United States, DCHP is not
allowed in children toys and
children articles at levels above
0.1%

 (w/w)
All units are in m

icrogram
 per

kilogram
 of body weight per day
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Are there hum
an data on phthalates' health effects?

If so, w
hat are they and at w

hat levels are observed?
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TARGETED LITERATURE SEARCH
Search term

s included chem
icals full nam

es, CASRN, synonym
s in

com
bination with hum

an exposure+epidem
iological

studies+m
etabolites+biom

onitoring+children+pregnant wom
en+...

CRITERIA FO
R INCLUSIO

N
Studies m

ust have data on any of the 5 phthalates including 1)
concentration in any bodily fluid; 2) description of a m

easured
endpoint; 3) association between concentration and endpoint m

ust
be statistically significant

INTAKE ESTIM
ATIO

N
Identified lowest phthalate concentration statistically significantly
associated with and effect and back-calculated the dose or am

ount
of phthalate needed to observe that effect
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Cross-sectional, longitudinal,
population-w

ide, sm
all cohorts

All reported urinary m
etabolites

D
EH

P w
as the m

ost frequently
assessed 
N

one of the studies evaluated
D

CH
P

38 out of 64 publications m
et

our criteria

Reproductive (m
ale and fem

ale)
N

eurodevelopm
ental

Behavioral
H

orm
onal

M
etabolic

D
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P, D
BP, BBP and D

IBP
m

etabolites show
ed significant

associations w
ith the follow

ing
endpoints
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D
elayed psychom

otor and m
ental

developm
ent

D
ecreased intellectual, m

em
ory and

executive developm
ent

Behavioral changes: delinquency,
externalization, w

ithdraw
n personalities

Increased odds of AD
H

D
D

ecreased m
asculine behavior

PREN
ATAL EXPO

SU
RES



Pancreas: insulin resistance
(children and adults) 
Thyroid: decrease T4, T3,
TSH

 (children and adults)
Fat tissue: body m

ass index,
w

aist circum
ference, w

eight
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t
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Reduced num
ber antral follicles

D
ecreased num

ber fertilized eggs,
total oocytes (low

 quality) 
D

elayed puberty
D

ecreased sem
en quality, sperm

count
D

ecreased level of m
ale horm

ones
Im

balanced horm
one levels

Reduced anogenital distance
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iology data show
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RfD
s are n
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h
t
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e
s betw

een no risk/risk; it's m
ore
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plex

Scientific know
ledge and m

arket behavior are d
y

n
a

m
ic. Safety

evaluations m
ust also be

A d
ia
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g

u
e betw

een regulators, the m
edical com

m
unity, and

academ
ic researchers m

ust be established
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The bookends of environm
ental

health m
ust establish a m

ore
fluent dialogueW

e
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U
ntil a profound m

odernization of the
risk assessm

ent and m
anagem

ent of
chem

icals occurs, hum
an studies

should be taken into account to
identify w

hether the health risk of
chem

icals in com
m

erce should be
reassessed
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