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The content of this presentation does not necessarily
represent the position of the European Food Safety
Authority
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» BPA is authorised in the European Union as a monomer
or other starting substance for the manufacture of plastic
food contact materials with a specific migration limit of
0.6 mg/kg food.

» BPA cannot be used to manufacture polycarbonate
infant feeding bottles or as additive in plastic food
contact materials and articles (Commission Regulation
(EU) No 10/2011)
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(3) EXPOSURE ASSESSMENT

Occurrence data X Food consumption =
EXPOSURE

Relevant food groups, adults and specific
groups of the population, time trends

2006, 2013

(4) RISK CHARACTERISATION

(1) HAZARD IDENTIFICATION

(2) HAZARD CHARACTERISATION

ADME, acute/sub/chronic toxicity,
geno/repro/immuno-toxicity, mode of action,
human data, dose-response for critical effect,
point of departure (NOAEL, BMDL, etc), set of TDI

2006, 2013

006,2008,2010,2011,2013

Relates exposure to a chemical in a given population with toxicological effects and concludes on the

likelihood of adverse effects.

(3) RELEF{H
BHT—3 X EROHEE =
REE

Eﬁﬁﬂﬁ\ AR UEEDEH. K

2006, 2013

(4) URODHITE

(1) EEERDRE

(2) REER DU

U -0 - X3 - HEitt, B BRSNS
. B/ EhE - RESYE. EA#F (mode of
action), EMZHITE5T—42 ., BARAEZEICEATHH
-5, H5 5 (NOAEL, BMDL, etc), TDID X E

2006, 2013

006,2008,2010,2011 ,2013

HREDEKHICHETHLEVE~NDRBEFSTFPTELAEMT. FEREN TSN SAIREEIC

DL THfEREHT .




2006: Full risk assessment
o TDI =50 ug/kg b.w./day
» Dietary intake of infants and children: well below the TDI

2008: opinion on BPA Toxicokinetics
 BPA is safe at current exposure levels for fetuses, newborns &
children

2010: Hazard characterisation of BPA

« TDI of 50 pug/kg b.w./day is reconfirmed (one minority opinion)

» Uncertainties for low dose effects on brain, immune system, and
breast cancer in developing animals

2011: Panel Statement on the ANSES’ report on BPA health effects
» TDI and uncertainties expressed by EFSA in 2010 are re-confirmed.
» The Panel needs to review more in depth the new literature
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Mandate for a Scientific Opinion on the risks to public health related to
the presence of bisphenol A in foodstuffs

1.To assess human exposure from dietary and non-dietary sources
(including the supposedly vulnerable groups), and also account for
biomonitoring data;

2.To evaluate the toxicity for humans, including the supposedly most
vulnerable groups (e.g. pregnant women, infants and children, etc.);

3.To characterize the health risks for the general population and for
supposedly vulnerable groups

Deadline: December 2014
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Two step approach

1. Draft exposure assessment:
Endorsement by the CEF Panel: 4 July 2013
Public consultation: 25 July - 15 September 2013

2. Draft assessment of human health risks:
Endorsement of by the CEF Panel: 12 December 2013
Public consultation: 17 Jan — 13 March 2014
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Almost 500 comments as a result of 2-phase public
consultation!!

Next steps

Opinion finalization (by Dec 2014)
» Revisions prior to adoption by the CEF Panel

EFSA technical report (by Dec 2014)

» Annex listing all original comments in full, also disclosing
the organisation‘s name

* Overall summary of comments by topic & explanation
of the actions taken with the rationale
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Draft assessments of bisphenol A
(BPA) Exposure and Human Health
Risks
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» Draft exposure assessment
= Dietary exposure
= Non-dietary exposure

* Draft assessment of human health risks
= Hazard identification
= Weight of evidence (WoE) approach to identify “likely” effects

» Hazard characterisation for likely effects
= BMD modelling
= HED approach

= Risk characterisation

Draft opinion of bisphenol A
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* Assessment in the EU population of:
— Chronic exposure to BPA via

— different sources (diet, thermal paper, air, dust, toys, cosmetics)

(dietary, oral non-dietary, dermal,
inhalation)

— in different age classes (supposedly most vulnerable groups:
infants, children and women of childbearing age to address
exposure of fetuses and in breastfed infants).

* For each source of exposure and in each age group exposure

scenarios were developed to cover different exposure patterns:
- Average exposure scenario to mimic typical exposure
- High exposure scenario

Draft exposure assessment
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Route of exposure

Main examples Oral Dermal Inhalation
Food and Migration from food X
beverages packaging and water pipes
Migration from utensils (e.qg. X
tableware)
Human milk and animal X
products (carry-over)
Food in general X
(contaminant?)
Environmental Surface water (swimming) X X
media Dust X X X
Indoor and outdoor air X
Medical devices* Dental fillings X
Consumer Cosmetics X X
products Children’s toys and teats X X
Thermal paper (e.g. bus X X
tickets, cash receipts)
Recycled paper (e.qg. toilet X X
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* NO assessment of:
— acute exposure

— exposure in specific disease states
— occupational exposure

Draft exposure assessment
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Dietary exposure = concentration in food x food consumption

Non-dietary exposure = BPA concentration data in and from non-food sources x
behaviour patterns to estimate non-dietary exposure.

Issues arising when combining exposures via various routes
and from various sources

» The assumptions made should ensure a similar degree of conservativeness among
the different sources to allow a comparison of the relative source contribution.

It is inappropriate to sum up external exposures over different routes (oral,
inhalation and dermal), because of the different route-dependent metabolism of BPA.

* For each route, average external exposures are calculated by summing up the
average exposures from every source, and high external exposure by summing up
the high exposures for every source by route.

*Aggregated exposure from various routes was calculated for risk assessment
purposes after applying the HED approach
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Occurrence data

Draft exposure assessment

Draft exposure assessment




Scientific literature
(public domain)

EFSA’'s Call for data

Draft exposure assessment
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* All data published from 2006 to 2012

* Only data for foods purchased or produced in Europe were
considered.

» Occurrence data at the level of individual samples in the
majority of cases.

» Only data fulfilling Quality criteria for the analytical methods

were used for exposure calculation.
e.g. Type of analytical method, recovery and repeatability of the method,
LOD and/or LOQ, measures to avoid background contamination, etc

33
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e July 2012: EFSA launched a call to submit data on BPA
e Outcome: >1800 single data received

1) occurrence data in food & beverages for human
consumption (ca. 290)

2) migration data from food contact materials (ca. 1000)

3) occurrence data in food contacts materials (ca. 600)

 Quality criteria as for other analytical data NOT applied

Draft exposure assessment
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e Overall 2516 samples of food and beverages to assess BPA
concentrations in the different food cateqgories.

* For each food category: BPA concentration data were
merged from the literature and the call for data as there
were no major differences

« BPA concentrations: higher in canned vs non-canned food

for most food categories
= (BPA (Average: MB)>30 ug/kg in 7/17 canned foods, e.g. “Grain”,
“Legumes/ nuts/ oilseeds”, “Meat”, “Fish/ seafood”, “Herbs, spices
and condiments”, “Composite food”, and “Snacks, desserts, and
other foods”).

Average BPA levels are comparable for European vs non-
European food

Draft exposure assessment
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Food consumption

Draft exposure assessment

B RDIER

Draft exposure assessment




EFSA Comprehensive European food consumption
database

 Individual food consumption data from a total of 32 different
surveys in 22 Member States provided to EFSA:

— Covering > 67000 individuals
— the most recent consumption data within the country
— at the finest level of detalil
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The EFSA Comprehensive EU Food Consumption Database
currently includes food consumption data for:

sInfants (0-12 months): 2 surveys in 2 countries,

*Toddlers (12-36 months): 8 surveys in 8 countries,

*Children (3-10 years): 16 surveys in 14 countries,
*Adolescents (10-18 years): 14 surveys in 12 countries,
*Adults (18-65 years) 21 surveys in 20 countries,
*Elderly (65-75 years): 9 surveys in 9 countries,

*Very elderly (>75 years): 8 surveys in 8 countries.

EUICHBITAE RERICET AEFSAGIET —4~RN—X [, IRTE.
UTOEREICET S BRIERT—2220

Infants (0-12 5 RB): 2/E ~ 2+5H
Toddlers (12-36 4 B ): 8EAE ~ 8~[E
Children (3-10 #%): 16 AE ~ 14 v E
Adolescents (10-18 i%): 14 FA& ~ 12 v E
Adults (18-65 %) 21 SE / 20 4 E
Elderly (65-75 E§): 9 SfE / 9+4E

Very elderly (75 LA L): 8 EHHE .~ 8 ~[EH




» Based on a total of 2516 samples (scientific literature
from 2006 onwards + EFSA call for data)

e Average exposure:
— Average concentration in food x Average food consumption

 High exposure:
— Average concentration in food x High food consumption

Draft exposure assessment
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Infants 0-6 months Infants Infant Toddle Other Teenag Wome Men Other Elderly
(breastfed) 0-6 S rs childre ers n adults  and
months n very
(formul elderly
a fed)
1-5 6days- 4-6 0-6 6-12 1-3 3-10 10-18 18-45 18-45 45-65 65
days 3 month months month years years years years years years Yyears
months s s and
over
Average Ingestion:
Dust (average) 8.8 8.8 8.8 8.8 7.3 2.9 2.0 0.6 0.6 0.6 0.6
Toys (average) 0.3 0.3 0.3 0.3 0.02
Dietary exposure from food and
beverages (average) 225 180 158 30 375 375 290 159 132 126 126 116
o 0 e ———
Sum of all ingestion sources
(AVERAGE) 225 189 168 39 384 382 293 161 132 127 127 117
High Ingestion:
Dust (high) 14.6 14.6 14.6 14.6 12.2 4.9 3.3 1.0 1.0 1.0 1.0
Toys (high) 1.2 1.2 1.2 12 05
Dietary exposure from food and ( 3
beverages (high) 435 345 304 80 857 857 813 381 388 335 341 375
Sum of all ingestion sources ~———
(HIGH) 435 361 319 96 873 870 818 384 389 336 342 376
Exposure assessment
Infants 0-6 months Infants Infant Toddle Other Teenag Wome Men Other Elderly
(breastfed) 0-6 S rs childre ers n adults  and
months n very
(formul elderly
a fed)
1-5 6days- 4-6 0-6 6-12 1-3 3-10 10-18 18-45 18-45 45-65 65
days 3 month months month years years years years years years years
months s s and
over
ZEORFBICSIDFHER
Dust (average) 8.8 8.8 8.8 8.8 7.3 2.9 2.0 0.6 0.6 0.6 0.6
Toys (average) 0.3 0.3 0.3 0.3 0.02
Dietary exposure from food and
beverages (average) 225 180 158 30 375 375 290 159 132 126 126 116
o : —
Sum of all ingestion sources
(AVERAGE) 225 189 168 39 384 382 293 161 132 127 127 117
- = E8
RORBICEIEEEER
Dust (high) 14.6 14.6 14.6 14.6 12.2 4.9 3.3 1.0 1.0 1.0 1.0
Toys (high) 1.2 1.2 1.2 _J2—05
Dietary exposure from food and ( >
beverages (high) 435 345 304 80 857 857 813 381 388 335 341 375
Sum of all ingestion sources ———
(HIGH) 435 361 319 96 873 870 818 384 389 336 342 376

Exposure assessment




 The term “non-food sources” summarizes all
sources that contribute to exposure via
pathways other than the food pathway
— Thermal paper
— Indoor/ outdoor air (including air-borne dust)
— Dust
— Cosmetics
— Toys and articles

Draft exposure assessment
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* Analytical/experimental BPA concentration data in and
from non-food sources were combined with behaviour
patterns to estimate non-dietary exposure.

» For BPA Average exposure from non-food sources:

— average values for all parameters (absorption rates and
occurrence data) were chosen.

* For BPA High exposure from non-food sources:

— same average values for all parameters but, as for dietary
exposure, the frequency of use parameters was set to account
for the highest 95t percentile among all EU countries.

Draft exposure assessment
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Infants 0-6 months Infants Infant Toddle Other Teenag Wome Men Other Elderly
(breastfed) 0-6 s rs childre ers n adults  and
months n very
(formul elderly
a fed)
1-5 6days- 4-6 0-6 6-12 1-3 3-10 10-18 18-45 18-45 45-65 65
days 3 month months month years years years years years years years
months 5 S and
over
Ingestion:
Dust (average) 8.8 8.8 8.8 8.8 7.3 29 2.0 0.6 0.6 0.6 0.6
Toys (average) 0.3 0.3 0.3 0.3 0.02
Dietary exposure from food and
beverages (average) 225 180 158 30 375 375 290 159 132 126 126 116
Sum of all ingestion sources
(average) 225 189 168 39 384 382 293 161 132 127 127 117
Inhalation:
Air (average) 0.7 0.7 0.7 0.7 0.7 0.7 0.4 0.4 0.2 0.2 0.2 0.2
Sum of all inhalation sources
(average) 0.7 0.7 0.7 0.7 0.7 0.7 0.4 0.4 0.2 0.2 0.2 0.2
Dermal:
Thermal paper (average)* 69 94 59 59 59 59
Cosmetics (average) 4.8 4.8 4.8 4.8 2.8 2.2 2.5 2.0 2.0 2.0 2.0
Sum of all dermal sources
(average) 4.8 4.8 4.8 4.8 2.8 71 96 61 61 61 61
Infants 0-6 months Infants Infant Toddle Other Teenag Wome Men Other Elderly
(breastfed) 0-6 s rs childre ers n adults  and
months n very
(formul elderly
a fed)
1-5 6days- 4-6 0-6 6-12 1-3 3-10 10-18 18-45 18-45 45-65 65
days 3 month months month years years years years years years years
months S S and
over
Ingestion:
Dust (average) 8.8 8.8 8.8 8.8 7.3 29 2.0 0.6 0.6 0.6 0.6
Toys (average) 0.3 0.3 0.3 0.3 0.02
Dietary exposure from food and
beverages (average) 225 180 158 30 375 375 290 159 132 126 126 116
Sum of all ingestion sources
(average) 225 189 168 39 384 382 293 161 132 127 127 117
Inhalation:
Air (average) 0.7 0.7 0.7 0.7 0.7 0.7 0.4 0.4 0.2 0.2 0.2 0.2
Sum of all inhalation sources
(average) 0.7 0.7 0.7 0.7 0.7 0.7 0.4 0.4 0.2 0.2 0.2 0.2
Dermal:
Thermal paper (average)* 69 94 59 59 59 59
Cosmetics (average) 4.8 4.8 4.8 4.8 2.8 2.2 2.5 2.0 2.0 2.0 2.0
Sum of all dermal sources
(average) 4.8 4.8 4.8 4.8 2.8 71 96 61 61 61 61




Infants 0-6 months Infants Infant Toddle Other Teenag Wome Men Other Elderly
(breastfed) 0-6 s rs childre ers n adults  and
months n very
(formul elderly
a fed)
1-5 6days- 4-6 0-6 6-12 1-3 3-10 10-18 18-45 18-45 45-65 65
days 3 month months month years years years years years years years
months 5 S and
over
Ingestion:
Dust (high) 14.6 14.6 14.6 14.6 12.2 4.9 3.3 1.0 1.0 1.0 1.0
Toys (high) 1.2 1.2 1.2 1.2 05
Dietary exposure from food and
beverages (high) 435 345 304 80 857 857 813 381 388 335 341 375
Sum of all ingestion sources
(high) 435 361 319 96 873 870 818 384 389 336 342 376
Inhalation:
0.3 0.3 0.3 0.3
Air (high) 1.4 1.4 1.4 1.4 1.4 1.1 0.6 0.6
Sum of all inhalation sources 0.3 0.3 0.3 0.3
(high) 1.4 1.4 1.4 1.4 1.4 1.1 0.6 0.6
Dermal:
Thermal paper (high)* 550 863 542 542 542 542
Cosmetics (high) 9.4 9.4 9.4 9.4 5.5 4.2 4.8 4.0 4.0 4.0 4.0
Sum of all dermal sources
(high) 9.4 9.4 9.4 9.4 5.5 554 868 546 546 546 546
Infants 0-6 months Infants Infant Toddle Other Teenag Wome Men Other Elderly
(breastfed) 0-6 s rs childre ers n adults  and
months n very
(formul elderly
a fed)
1-5 6days- 4-6 0-6 6-12 1-3 3-10 10-18 18-45 18-45 45-65 65
days 3 month months month years years years years years years years
months S S and
over
Ingestion:
Dust (high) 14.6 14.6 14.6 14.6 12.2 4.9 33 1.0 1.0 1.0 1.0
Toys (high) 1.2 1.2 1.2 1.2 05
Dietary exposure from food and
beverages (high) 435 345 304 80 857 857 813 381 388 335 341 375
Sum of all ingestion sources
(high) 435 361 319 96 873 870 818 384 389 336 342 376
Inhalation:
0.3 0.3 0.3 0.3
Air (high) 1.4 1.4 1.4 1.4 1.4 1.1 0.6 0.6
Sum of all inhalation sources 0.3 0.3 0.3 0.3
(high) 1.4 1.4 1.4 1.4 1.4 1.1 0.6 0.6
Dermal:
Thermal paper (high)* 550 863 542 542 542 542
Cosmetics (high) 9.4 9.4 9.4 9.4 5.5 4.2 4.8 4.0 4.0 4.0 4.0
Sum of all dermal sources
(high) 9.4 9.4 9.4 9.4 5.5 554 868 546 546 546 546




 Age groups with highest estimated dietary intake of
BPA: infants > 6 months and toddlers (1-3 yrs)
— Average: 375 ng/kg bw/day;
— High: 857 ng/kg bw/day

» Current estimated dietary exposure to BPA is far lower
than that estimated by EFSA in 2006 (up to 5300 ng/kg
bw/day in toddlers).

« Reason: lack of data and very conservative assumptions
in 2006

Draft exposure assessment 57

- BERADHEBPAENEN RIS VVEEE
HZMAKLYKRKEVWEREUHE(1~3mERE
— 315 :375 ng/kg bw/day
- fx=:857 ng/kg bw/day
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[Z{ELY.
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FEDHENEZEICZEEELZELDTH-2EIZLS.

Draft exposure assessment




 Main non-food source: thermal paper for children >3
years, teenagers and adults
— Average: 69, 94 and 59 ng/kg bw/day
— High: 550, 863 and 542 ng/kg bw/day

* Average values for thermal paper differed by a factor of
10 from the respective high values.

— due to highly conservative assumptions, e.g., frequency and
number of fingers handling thermal paper, when assessing high
exposure

* BPA exposure via dust, cosmetics and indoor air was
less important

Draft exposure assessment

e BRUNDELGREZBIR BEIK
- FMBRORBZE;
- 3FBLYKREZTVFEH(FEY: 69 ng/kg bw/d; Fxm: 550 ng/kg bw/d)
- TA—2IA—(FY: 94 ng/kgbw/d; Exi=: 863 ng/kg bw/d)
- BRACEY: 59 ng/kgbw/d: & : 542 ng/kg bw/d)

« BREMBAXODRZEHTEETHE. THEEESETIOEORE

HH5d. hnlE, M*M"R’é?&')‘fﬁr'r‘:?ﬁﬂﬁ'é?a DEEIFFEIZE
EICHELT. RERBEEHELEHTHS.

e [FYIEHMERMRBRUVENDZELRETEHBHL-BPARE(L. BHBATE
BIFEELY,

Exposure assessment




» Draft exposure assessment
= Dietary exposure
= Non-dietary exposure

ﬁ Draft assessment of human health risks \

» Hazard identification (HI)

= Weight of evidence (WoE) approach to identify “likely” effects
» Hazard characterisation (HC) for likely effects

= BMD modelling

= HED approach

k = Risk characterisation (RC) /

Draft opinion of bisphenol A

o R (ZFE)
» BEHEDRE
» BERETHNRE

/A EFDREEZEIRY DT N\
= BEEEZRDHFEHI)
» ECAHAIREEMDH L IFETR/RTET D=0 GEHLOEHA 1T
(Weight of evidence, WoE) #RAUL\I=7%
» FCAAREE D HAZEICODVWTDREERXDHIE(HC)
" RUFI—IR—XETIL
= EhEfAE (HED) 7 70—F

k = YR DHIE(RC) /

Draft opinion of bisphenol A




Hazard identification

EEBDELHRAEHR

20108 H ~2012F 12A DEIZITHh =B XEEAEIZK ST
BRRIN-FHLWAE (B, 819, in vitro)

2013F (TR RSNT-FHROBEHRZ (& HI1Z3I8#r)

1BZEDEFSA(2006; 2010)X°F DD R 7R I K HPADEE
S@EICHENT. EEGHIREATESNE-ME
2006 FEMEFSADEREDRICHR RSN, BEEEICETS
in vitro £ &V in vivo B
2010 DEFSANERZEIZET, SR ENEEEEF RS
FIZEEING I >-BEDHE

Bl EROABREIZLIME. REEDRSE. HEBS

Hazard identification




Inclusion of;

* primary peer-reviewed research studies in English dealing with
human/animal/in vitro toxicity of BPA (no other BPA forms/ metabolites or
mixtures, or ecotoxicity);

» Reviews (only as a source of studies)

 Human studies
— Biomonitoring studies and epidemiological studies, ex vivo studies
— All routes of exposure (also non-oral routes);

e Animal toxicity studies

— including non-oral routes of exposure and single dose studies (for
supporting evidence to Hl):

— For reproductive and developmental toxicity studies, only “low dose
studies” (at least one dose below the oral human equivalent dose
(HED) of 3.6 mg BPA/kg bw per day)

EESNDHHIRERX

e BPA D EN"EYin vitro IZEITHEMHIZEAL T, ZEETEHMN. EMRD
ERZBE-HRMAX. (LOBPARBEME . REMEITEESY. £-I3IR
EEMICETAIMEILIEET)

o WEHR-EEHR REOELLGLIEMELTOH)

ENTOHZE
- NAFTEZAVTHE, BERE. ex vivo BRE
- ETORKICLSIRE GEEOZED),

BMERICLHF AR
- FRORFBICIIEARSHBRZET REEZRFEDRMELT):

- KEEES LUV ESFHEICONTIE, “EFE” (EFEMAEZMHED)3.6 mg
BPA/kg bw per day &Y HEWWAEDHREHE ., DIEKEH1HEED)DHA
EXRAZRIZBR B,




Study content

How the study was
considered

1. Toxicokinetics & metabolism (human &
animal studies)
2. General toxicity (animal studies)

-Appraisal of strengths and
weaknesses

3. Reproductive & developmental effects

(human & animal studies)

Neurotoxicity (human & animal studies)

Immune effects (human & animal studies)

Cardiovascular effects (human & animal

studies)

7. Metabolic effects (human & animal
studies)

8. Genotoxicity (in vitro & in vivo studies)

9. Carcinogenicity (human & animal studies)

o gk

-Appraisal of strengths and
weaknesses

+
-Inclusion in the Weight of
Evidence (WoE) approach to
hazard identification

10.Mechanisms of action of BPA (including
epigenetics & gene expression studies)
11.In vitro studies (only if < 100 nM)

Hazard identification

-Use as supplementary
information for the toxicological
evaluation

HEOKE B2 T

1. FELaRRTAORRURE (EFSLUEY) Ay ———
2 —RREWE (@)

3. ERE-RE~OEE CrBEUEBY) B E S S
4, RSN (EFBSLUEY) +

5 ERNDZE (EFSSUEY
6.L0MERNDEE (EFBSIUVEY)
TRBAADEE (EFBSIUVEY)

8 BIEEM (in vitro R in vivo)

9.EMNAME (EFSEUVEIY)

-BEEERDOEHEIZHWAWE 77
O—F GERLDEATIT) ICEHS.

10. BPAQERA#FE(TEC IR TAI ARV EBEFHI
MEESD)

1. Invitro %% (100 nM RFEDIEAZEDIZEDH)

-ENFHFTHED=-HDEMIFRE
LTHWS.

Hazard identification




HAZARD IDENTIFICATION

Assessment of associations between BPA
exposure and adverse effectsy:

Retrieval and
selection of relevant

evidence
For animal
studies
Grouping of relevant studies by macro areas If ?fiei(:\?zrse
and study typéhuman animal in vitrg, i.e.: relevant for
1. Toxicokinetics and metabolism “Very likely” humans
2. General toxicity association
3. Reproductive and developmental effects
4. Neurologicalneurodevelopmental and
neuroendocrine effects APPRAISAL of “Likely” association
5. Immune effects STRENGTHS and ]
6. Cardiovascular effects WEAKNESSES OF
7. Metabolic effects INDIVIDUAL STUDIES For human HAZARD
8. Genotoxicity (for macro aread-9) and “As likely as not” studies CHARACTERISATION
9. Carcinogenicity association
10. Mechanisms of action inclusion in WEIGHT of
11 In vitro studies EVIDENCE APPROACH « .
P From unlikely to as
to assess the likelihood of likely as not”
Definition of all review questions addressing the association between .
the association between BPA and the BPA exposure and each association
toxicological endpoints for maeaoeas3 to endpoint(for macreareas oo
9 39) Unll_ke_ly
association
For each review questipidentification of
one or several “lines of evidence” addressing
different outcomes relevant to the question “Very unlikely”
and grouping of studies relevant to the association
questiorfs) by lines of evidence
BEERDEE
Assessment of associations between BPA
exposure and adverse effectsy:
Retrieval and
selection of relevant
evidence
For animal
studies
Grouping of relevant studies by macro areas It t:;ei(:\?zrse
and study typéhuman animal in vitrg, i.e.: relevant for
1. Toxicokinetics and metabolism “Very likely” humans
2. General toxicity association
3. Reproductive and developmental effects
4. Neurologicalneurodevelopmental and
neuroendocrine effects APPRAISAL of “Likely" association
5. Immune effects STRENGTHS and ]
6. Cardiovascular effects WEAKNESSES OF
7. Metabolic effects INDIVIDUAL STUDIES For human HAZARD
8. Genotoxicity (for macro aread-9) and “As likely as not” studies CHARACTERISATION

9. Carcinogenicity
10. Mechanisms of action
11 In vitro studies

Definition of all review questions addressing
the association between BPA and the
toxicological endpoints for maeapeas3 to

9

For each review questipidentification of

one or several “lines of evidence” addressing
different outcomes relevant to the question
and grouping of studies relevant to the
questiorfs) by lines of evidence

inclusion in WEIGHT of
EVIDENCE APPROACH
to assess the likelihood of
the association between
BPA exposure and each
endpoint(for macreareas
3-9)

association

“From unlikely to as
likely as not”
association

“Unlikely”

association

“Very unlikely”
association




» A structured WoE approach was applied to facilitate the consistent
treatment of the evidence and document it in a tabular format for
transparency

* Review Questions were asked for each toxicological endpoint relevant
for hazard identification of BPA

» For each question, a starting point (based on EFSA previous
evaluations) was identified and the new relevant publications were
organised into a number of “lines of evidence”.

» The strengths and weaknesses of each line of evidence were briefly

summarised, to facilitate a conclusion to be drawn on the likelihood that
exposure to BPA was associated with a particular effect.

Hazard identification

- BEEROMMO—BELEMBZERZICT D=0, (KRBILEEHLD E AT
(FZ1TLN(WoE) . ENZREKICFEOTERAMZEDT -

c BPADRBEERBFEICE>TEELEZEEFHIVRRAUMIDUINT,
FNEFNEBFMEO-HDERE1To1-.

o BERIIHLT,EFSAICKDRIEIFHAEICEDSWLWTEAZIEFEL. BET 5L
LERSZEL DD D lines of evidence (—E@DEFHL) "IZF LD TEIELT-.

o BPAREZENFENZELEAETAAIREMICEL THRR/BZHLOIT TS0
[Z. &line of evidencelZDWTEELEL TORATEREMZEHILT-.

Hazard identification




Example of table used in the WoE approach

Question 1: 1S BPA ........ceeeeeeene.. ? Answer to the Reliability of | Influence on
question as reported evidence Likelihood
by the study authors (L_OW,

(Positive, Negative | Medium or
or Uncertain) High)

Starting point: e.g. conclusions of the 2010

EFSA opinion.

Strengths:

Weaknesses:

Line of Evidence 1: new evidence on..

Strengths:

Weaknesses:

Line of Evidence 2: increased effect on......

Strengths:

Weaknesses:

Overall conclusion on Likelihood: Chosen

likelihood
) TS level
MEELD E AT T IRV =R DHI

BRI ISBPA.......oooeiiieee, ? BRIZHTS IO EREY FEBIZXHLT

ZEEDOEZ (Low, Medium or EZA
(Positive, Negative High) positiveTHS
or Uncertain) AIREHEIC

5Ez3%8E

Starting point: e.g. conclusions of the
2010 EFSA opinion.

Strengths:

Weaknesses:

Line of Evidence 1: new evidence on..
Strengths:
Weaknesses:

Line of Evidence 2: increased effect

Strengths:
Weaknesses:

Overall conclusion on Likelihood:

BIRSh-ATRENE
LAY

azard dertification




* Questions are asked for each toxicological endpoint

relevant for BPA.

Example: Is BPA carcinogenic in animals when exposed
during their adult life (post-pubertal) only?

Question 1: Is BPA carcinogenic in animals when
exposed during their adult life (post-pubertal) only?

Answer to the
guestion as
reported by the
study authors
(Positive,
Negative or
Uncertain)

Reliability of
evidence
(Low,
Medium or
High)

Influence
on
Likelihood

Starting point based on previous assessments (EFSA,
2006; 2010):

Strengths:

Weaknesses:

Line of Evidence x: new evidence on
Strengths:
Weaknesses:

BPAIZESR I AR SHEFEMIVRFRAVMIDWTERBEZERTE

f5l: BPAIZEMIZH LT, BIAD BRI DA RBEINT-IESITENAEN

HBHH?

Question 1: Is BPA carcinogenic in animals when
exposed during their adult life (post-pubertal) only?

Answer to the
guestion as
reported by the
study authors
(Positive,
Negative or
Uncertain)

Reliability of
evidence
(Low,
Medium or
High)

Influence
on
Likelihood

Starting point based on previous assessments (EFSA,
2006; 2010):

Strengths:

Weaknesses:

Line of Evidence x: new evidence on
Strengths:
Weaknesses:




The conclusions from the EFSA opinions on BPA of 2006
and/or 2010 were taken as starting point for answering

each question.

Example: BPA did not show any significant carcinogenic activity in 2
standard oral cancer bioassays in rats and mice (NTP 1982)

\

Question 1: Is BPA tarcinogenic in animals when
exposed during their adult life (post-pubertal) only?

Answer to the
guestion as
reported by the
study authors
(Positive,
Negative or
Uncertain)

Reliability of
evidence
(Low,
Medium or
High)

Influence
on
Likelihood

Starting point based on prewous assessments (EFSA,
2006; 2010):

BPA did not show any significant carcinogenic
activity in 2 standard oral cancer bioassays in rats
and mice (NTP 1982)

BPAIZREH 3 HEFSAMD FFHIE R E (20065720105 o DFERE .

WOEN & BRI T AEIZDERETS.

Bl: SYPRUIDRICEBEMZEORSEIT 22010 BNANAFTvEAIZE T,
BPAIZ{a x‘oﬁﬁ?ﬁ(‘%#‘/\;ﬂ’éﬁtéub\ot (NTP 1982)

Question 1. Is BPA \carcinogenic in animals when
exposed during their adult life (post-pubertal) only?

Answer to the
qguestion as
reported by the
study authors
(Positive,
Negative or
Uncertain)

Reliability of
evidence
(Low,
Medium or
High)

Influence
on
Likelihood

Starting point based on prégious assessments (EFSA,
2006; 2010):

BPA did not show any significant carcinogenic
activity in 2 standard oral cancer bioassays in rats
and mice (NTP 1982)




« The new evidence that is relevant to each question is
organised into a number of lines of evidence (from one

or more publications)

Example: Effect\s on tumour induction in adult life (Jenkins et al., 2011)

Question 1: Is BPA cafcinogenic in animals when exposed
during their adult life (pokt-pubertal) only?

Answer to
the question
as reported
by the study

authors

(Positive,
Negative or

Uncertain)

Reliability
of
evidence
(Low,
Medium or
High)

Influence
on
Likelihood

Starting point based on
2010):
Strengths:....etc

revious assessments (EFSA, 2006;

Line of Evidence 1: ,-,l

Effects on tumour inductionyin adult life (Jenkins et al., 2011)
Strengths:

Weaknesses:

o HEMICERETHHLLOGERIE, BRLELEE—HIITZFNLU LD
M5B, LDHDline of evidencelZBEEIh S

ﬂﬂiﬁqlﬁlf\éﬂﬁfggﬁﬁﬁﬁﬁIZA‘]L?%)%Z%E (Jenkins et al., 2011)

Question 1: Is BPA \carcinogenic in animals when exposed
during their adult life (post-pubertal) only?

Answer to
the question
as reported
by the study

authors

(Positive,
Negative or

Uncertain)

Reliability
of
evidence
(Low,
Medium or
High)

Influence
on
Likelihood

Starting point based on|\previous assessments (EFSA, 2006;
2010):

Line of Evidence 1:

Effects on tumour induction in adult life (Jenkins et al., 2011)
Strengths:

Weaknesses:




 The strengths and weaknesses of each line of evidence

are briefly summarised

Example: Weaknesses:

incidence, incomplete histopathology, time of necropsy not defined)

Insufficient data reporting (e.g. on tumour

Question 1: Is BPA\ carcinogenic
exposed during their adult life (post-pubertal) only?

in animals when

Answer to the
guestion as
reported by

the study
authors
(Positive,
Negative or
Uncertain)

Reliability
of evidence
(Low,
Medium or
High)

Influence
on
Likelihoo
d

Starting point based on p‘evious assessments......

Line of Evidence 1: Effects on tumour induction in adult

life (Jenkins et al., 2011)

Strengths:

-number of doses, large sample size, soy-free diet, etc.
Weaknesses:

-insufficient data reporting (e.g. on tumour

incomplete histopathology, time of necropsy not defined)

incidence,

« #£line of evidenceMRAAEEMIZDOWNT, E<EHNT 5.

Bl: 5EAT: ARELGT —20METHD (LA BERERIIODVTIE, Elm
IE?E‘J@%?&“’F?‘E%, BREENEESNTOVEL BE)

Question 1: Is BRA carcinogenic in animals when
exposed during their adult life (post-pubertal) only?

Answer to the
guestion as
reported by the
study authors
(Positive,
Negative or
Uncertain)

Reliability of
evidence
(Low,
Medium or
High)

Influence
on
Likelihood

Starting point based\on previous assessments......

adult life (Jenkins et fal., 2011)

Strengths:

-number of doses, large sample size, soy-free diet, etc.
Weaknesses:

-insufficient data reporting (e.g. on tumour incidence,
incomplete histopathology, time of necropsy not defined)

Line of Evidence 1:¥Effects on tumour induction in




» Direction of the line of evidence (study author’s view)
(descriptive as positive, negative or uncertain. Or for

example “mainly negative”)

AN
Question 1: Is BPA carcinogenic in animals whken | Answer to the | Reliability Influence
exposed during their adult life (post-pubertal) only? question as [of evidence| on
\‘eported by (Low, [Likelihoo
the Study Medium or d
authors High)
(Positive,
Negative or
Uncertain)
Starting point based on previous assessments......
BPA did not show any significant carcinogenic activity in Mainly negative
2 standard oral cancer bioassays in rats and mice (NTP
1982)
Line of Evidence 1: Effects on tumour induction in adult -
life (Jenkins et al., 2011) Positive
Strengths:
-number of doses, large sample size, sov-free diet, etc.
- . = A, ===
* line of evidenceM A M GRXEE D RiZ)
(BE. BEXFFHERLELRSND, XIF iil:*ﬁ‘v‘-»r?‘”t sihEhd, )
Question 1: Is BPA carcinogenic in animals when expesed | Answer to Reliability |Influence on
during their adult life (post-pubertal) only? the of evidence | Likelihood
nguestion as (Low, Medium
reported by or High)
the study
authors
(Positive,
Negative or
Uncertain)
Starting point based on previous assessments...... )
BPA did not show any significant carcinogenic activity in 2 I\/Ialn_ly
standard oral cancer bioassays in rats and mice (NTP 1982) negative
Line of Evidence 1: Effects on tumour induction in adult life
Positive

(Jenkins et al., 2011)

Strengths:

-number of doses, large sample size, soy-free diet, etc.
Weaknesses:

-insufficient data reporting (e.g. on tumour incidence,
incomplete histopathology, time of necropsy not defined)




* Reliability expresses the Panel’s assessment of the
likelihood that the reported results or findings are real

or valid (low, medium or high)

AN

Question 1: Is BPA carcinogenic in animals when | Answer to}‘e\ Reliability |Influence
exposed during their adult life (post-pubertal) only? question as \of evidence| on
the study Medium or d
authors High)
(Positive,
Negative or
Uncertain)
Starting point based on previous assessments......
BPA did not show any significant carcinogenic activity in Mainly negative| medium
2 standard oral cancer bioassays in rats and mice (NTP
1982)
Line of Evidence 1: Effects on tumour induction in adult N
life (Jenkins et al., 2011) Positive Low
Strengths:
niimhar nf AdAncoc  larna camnla ciza cnvu fran diat  ate

MEEHOEFEE RIS, HESN-HBREFLFMENERETHIMX(E
MEEAHAEIMNESIHLDAREMEICDONT, FERF/ARILOFFHEZEEH T 5.

EEGEEEUEN, PREE. &

Ly)

Question 1: Is BPA carcinogenic in animals when exposed
during their adult life (post-pubertal) only?

\

Answer to the\ Reliability of | Influence
question as \ evidence on
reported by (Low, Medium (Likelihood

the study or High)
authors

(Positive,

Negative or

Uncertain)

Starting point based on previous assessments......
BPA did not show any significant carcinogenic activity in 2
standard oral cancer bioassays in rats and mice (NTP 1982)

Mainly negative

Medium

Line of Evidence 1: Effects on tumour induction in adult life
(Jenkins et al., 2011)
Strengths:

-number of doses,
Weaknesses:
-insufficient data reporting (e.g. on tumour incidence, ...)

large sample size, soy-free diet, etc.

Positive

Low




when judging the influence of each line of evidence on the
likelihood of the proposition under assessment

Pairs of symbols indicate uncertainty about the influence, e.g. @/1 = between negligible and miRor positive

influence on likelihood

The answer to the question and reliability were taken into account

Question 1: Is BPA carcinogenic in animals when
exposed during their adult life (post-pubertal) only?

Answer to the
guestion as
reported by

the study
authors
(Positive,
Negative or
Uncertain)

Reliabilit
y of
evidence
(Low,
Medium
or High)

fluence
on
Likelihood

Starting point based on previous assessments
BPA did not show any significant carcinogenic activity in

W

Mainly negative| medium
2 standard oral cancer bioassays in rats and mice (NTP
1982)
Line of Evidence 1: Effects on tumour induction in adult
Positive Low ./T

life (Jenkins et al., 2011)
Strengths:

nitmhar Af AAacAe enve fran Aiat Ata

lavrnA carmnla cion

BEPF9/3RILIE. &line of evidence Al DIRE (BRIEIR) O ATHEMEIZ

BB ZINEINZEHET HRIC. ERE~DEELA RO EFEETZER

L7=. _ . _
ZODNREEDHEAELE (T HEDTHEEMEERT,
5, @/1 = AIREMEMNTEIFE TED1EHT MG I DR
Question 1: Is BPA carcinogenic in animals when exposed | Answer to the |Reliability of Xnﬂuence
during their adult life (post-pubertal) only? question as evidence on
the study Medium or
authors High)
(Positive,
Negative or
Uncertain)
Starting point based on previous assessments...... m
BPA did not show any significa_lnt carcinoge_nic activity in 2 Mainly negative | Medium
standard oral cancer bioassays in rats and mice (NTP 1982)
Line of Evidence 1: Effects on tumour induction in adult life
Positive Low ./T

(Jenkins et al., 2011)

Strengths:

-number of doses, large sample size, soy-free diet, etc.
Weaknesses:

-insufficient data reporting (e.g. on tumour incidence, ...)




Table . Definition of symbols used for expressing the influence of each
line of evidence on likelihood in the WoOE tables.

minor contribution to increasing likelihood
moderate contribution to increasing likelihood
major contribution to increasing likelihood
minor contribution to decreasing likelihood
moderate contribution to decreasing likelihood
major contribution to decreasing likelihood
negligible influence on likelihood

unable to evaluate influence on likelihood

Pairs of symbols indicate uncertainty about the influence,

Hazard identification e.g., @/1 = between negligible and minor positive influence on likelihood

WoEZR T%&line of evidenceMAIHEMEIC R [(FTHEERT I URILDERKR

ATREME DB KIS L THF S LS
AREEDEKISHLTHIEEICHFE SIS
AREEDEXRISHLTREKFET S
AR DETISHLTES RS0
AREMEDETICSHLTHREICHE ST S
AREEDETISHLTREKEET S
AREEANDRHEIFEBFTED

A REEAN D EFEFHETEGRL

TODREEDHAELEIE. REDTEERMEERT,
Hazard identification {5, @/1 = RIREMEA T EIHTE D& H T A 1D




 Example for carcinogenicity after adult exposure

Question 1: Is BPA carcinogenic in animals when exposed | Answer to the [Reliability|influence on
during their adult life (post-pubertal) only? guestion as of Likelihood
reported by the |evidence
study authors | (Low,
(Positive, Medium
Negative or | or High)
Uncertain)
Starting point based on previous assessments......
BPA did not show any significant carcinogenic activity in 2 Mainly negative | Medium »Lwl/
standard oral cancer bioassays in rats and mice (NTP 1982)
Line of Evidence 1: Effects on tumour induction in adult life N
(Jenkins et al., 2011) Positive Low o/
Line of evidence 2: effects on tumour induction in the prostate Positive Low ‘
(Prins et al., 2011)
Overall conclusion on carcinogenicity of BPA in animals when exposed during their adult| Unlikely to
life (post-pubertal) only: Effects on mammary gland growth demonstrated in a transgenic mouse| as likely as
model with post-pubertal exposure (Jenkins et al., 2011) or on prostatic “intraepithelial neoplasia” not
in rats exposed to BPA in the immediate postnatal period (Prins et al. 2011) do not provide/v
convincing evidence that BPA is carcinogenic in animals when exposed postnatally/during th/eir
adult life.
Overall Tikelthood
o Bl EEANDRBICEDIENAKIZONT
Question 1: Is BPA carcinogenic in animals when | Answer to the |Reliabilit| Influence
exposed during their adult life (post-pubertal) only? guestion as y of . on
reported by evidence|Likelihood
B :BPAIZEIMICEVT, BAOHMOARESNIE | thestudy | (Low,
BlzRM AN H DM authors | Medium
(Positive,  |Or High)
Negative or
Uncertain)
Starting point based on previous assessments...... _
BPA did not show any significant carcinogenic activity in 2 | Mainly negative | Medium \L\L
standard oral cancer bioassays in rats and mice (NTP 1982)
Line of Evidence 1. Effects on tumour induction in adult -
life (Jenkins et al., 2011) Positive Low | @/T
Line of evidence 2: effects on tumour induction in the Positive Low ®
prostate (Prins et al., 2011)

Overall conclusion on carcinogenicity of BPA in animals when exposed during their
adult life (post-pubertal) only: Effects on mammary gland growth demonstrated in a
transgenic mouse model with post-pubertal exposure (Jenkins et al., 2011) or on prostatic
“intraepithelial neoplasia” in rats exposed to BPA in the immediate postnatal period (Prins
et al. 2011) do not provide convincing evidence that BPA is carcinogenic in animals when

Unlikely to
as likely
as not

exposed postnatally/during their adult life. we

77 AT REtE




« The overall assessment of likelihood, taking

into

account all lines of evidence and any dependencies
between them, is expressed using a 6 degree scale of

verbal terms.

Definition of terms used for expressing likelihood

Very likely

Likely

As likely as not

From unlikely to as likely as not

Unlikely

Very unlikely

Hazard identification

Al REME DA RIEE ML, £TDline of evidence&HE D
KEUEERBLI-S5AT., 6EBBIZH T TRITRU-FAETREH
9 5.

AIRETEDRECICAVSAEDE S

Very likely ATREMZKZESLY

Likely — FIREMEMN$H S5

As likely as not EBBELE ALY

From unlikely to as likely as not  Unlikely A, EB5EEHEZHRNVH DR

Unlikely  ATREMIXELVEDS

Very unlikely TIREMEIZKZEELS

Hazard identification




Q2: Does BPA induce proliferative changes in the mammary gland of animals exposed| Answerto | Reliability | Influence on
during pre- and/or post-natal (during lactation) development or up to PND 90 (gavage)? |the question |of evidence|Likelihood (see
by the study (Low, Table 28)
authors Medium or
(Positive, High)
Negative or
Uncertain)
Starting point based on previous assessments (EFSA, 2006, 2010): Based on the reviewed
studies the implications of cell proliferation in the mammary gland and the significance of an Mainly Low to 0
increased cell proliferation/apoptosis ratio deserve further consideration. Positive medium
Line of Evidence 1: Changes in number of mammary (terminal end) buds volume fraction
of (alveolar) buds, and/or (atypical) intraductal epithelial hyperplasia/proliferation Positive Low to High "
Comment: Increase in TEBs at one low dose only; small changes (Ayyanan et al., 2011); No
dose-response relationship (Acevedo et al., 2013, Vandenberg et al., 2013)
Overall conclusion: Likely
The EFSA opinion of 2010 noted potential proliferative effects of fetal or perinatal exposure to (for
BPA. Since 2010 additional studies including a study in non-human primates (Ayyanan et al., mammary
2011, Tharp, 2012, Vandenberg, 2013, Acevedo, 2013, U.S. FDA/NCTR, 2013) have also gland
suggested that BPA can have proliferative effects on mammary tissues and strengthen the proliferation)
evidence for an effect of BPA on mammary gland proliferation in animals exposed during pre- /
and post-natal development. PRI
VOCTUIT ITTINCTITTOUU
Q2: Does BPA induce proliferative changes in the mammary gland of animals| Answer to the | Reliability Influence on
exposed during pre- and/or post-natal (during lactation) development or up to PND| question by the |of evidence| Likelihood (see
90 (gavage)? study authors (Low, Table 28)
(Positive, Medium or
Negative or High)
Uncertain)
Starting point based on previous assessments (EFSA, 2006, 2010): Based on the
reviewed studies the implications of cell proliferation in the mammary gland and the[ Mainly Positive Low to 0
significance of an increased cell proliferation/apoptosis ratio deserve further consideration. medium
Line of Evidence 1. Changes in number of mammary (terminal end) buds volume
fraction  of (alveolar) buds, and/or (atypical) intraductal epithelial
hyperplasia/proliferation
Positive Low to High ™
Comment: Increase in TEBs at one low dose only; small changes (Ayyanan et al., 2011);
No dose-response relationship (Acevedo et al., 2013, Vandenberg et al., 2013)
Overall conclusion: Likely
The EF_SA opinion of _2_010 noted_ po_tentlal_ proln‘eratlvg effects of fetal or perinatal exposure to (ﬂﬂ;ﬁ,ﬁﬂ 1]
BPA. Since 2010 additional studies including a study in non-human primates (Ayyanan et al., 15| ZBEL )
2011, Tharp, 2012, Vandenberg, 2013, Acevedo, 2013, U.S. FDA/NCTR, 2013) have also
suggested that BPA can have proliferative effects on mammary tissues and strengthen the /
evidence for an effect of BPA on mammary gland proliferation in animals exposed during pre- /
and post-natal development.
o= Ol S




The likelihood assessed by the WOE approach
refers to hazard identification, i.e. to the
likelihood that BPA has the inherent capacity to
cause the effect under consideration.

It does not refer to the likelihood of individuals
suffering from the effect, which also depends on
the dose-response relationship for the effect
(hazard characterisation) and the individuals’
intake of BPA (considered in exposure
assessment).

Hazard identification
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Overall conclusion on BPA GENOTOXICITY

In  vivo genotoxicity studies - via non-thresholded
mechanism:

Unlikely

In vivo genotoxicity studies - via thresholded mechanism:

As likely as not

Overall conclusion on BPA CARCINOGENICITY

In humans

Insufficient data for WoE approach

in animals when exposed during their adult life (post-
pubertal) only:

Unlikely to as like as not

in animals exposed during pre- and post-natal (during
lactation) development:

Unlikely to as like as not

Overall conclusion on proliferative changes of BPA induced CELL PROLIFERATION

in animals when exposed postnatally/ during their adult life:

As likely as not
(for mammary gland proliferation)

Proliferative changes/ developmental advancement in the
mammary gland of animals exposed during pre- and/or
post-natal (during lactation) development or up to PND 90
The EFSA opinion of 2010 noted potential proliferative effects of
fetal or perinatal exposure to BPA. Since 2010 additional studies
(Ayyanan et al., 2011, Tharp, 2012, Vandenberg, 2013, Acevedo,
2013, U.S. FDA/NCTR, 2013) strengthen the evidence for an

e " L _NnNaA 1 H "

Likely
(for mammary gland proliferation)

Overall conclusion on BPA GENOTOXICITY

In vivo genotoxicity studies — via non-thresholded mechanism:

Unlikely

In vivo genotoxicity studies - via thresholded mechanism:

As likely as not

Overall conclusion on BPA CARCINOGENICITY

In humans Insufficient data for WOE approach

in animals when exposed during their adult life (post-pubertal)
only:

Unlikely to as like as not

in animals exposed during pre- and post-natal (during lactation)
development:

Unlikely to as like as not

Overall conclusion on proliferative changes of BPA induced CELL PROLIFERATION

in animals when exposed postnatally/ during their adult life:

(for mammary gland proliferation)

As likely as not

Proliferative changes/ developmental advancement in the
mammary gland of animals exposed during pre- and/or post-
natal (during lactation) development or up to PND 90

The EFSA opinion of 2010 noted potential proliferative effects of fetal

or perinatal exposure to BPA. Since 2010 additional studies |(for mammary gland proliferation)

(Ayyanan et al., 2011, Tharp, 2012, Vandenberg, 2013, Acevedo,
2013, U.S. FDA/NCTR, 2013) strengthen the evidence for an effect
of BPA on mammary gland proliferation in animals exposed during
pre- and post-natal development.

Likely




Human studies

Overall Likelihood of neurodevelopmental effects of BPA in humans:

There are indications from prospective studies that prenatal BPA exposure (BPA exposure during pregnancy) may
be associated with child behaviour in a sex-dependent manner. However, the associations were not consistent
across the studies. It cannot be ruled out that the results are confounded by diet or concurrent exposure factors.
The associations do not provide sufficient evidence to infer a causal link between BPA exposure during pregnancy
and neurodevelopmental effects in humans. Potential effects are considered to be as likely as not.

As likely as
not

Overall Likelihood of neurological/behavioural effects of BPA in humans:

There are indications from one prospective study that childhood BPA exposure may be associated with behavioural
problems in both girls and boys. It cannot be ruled out that the results are confounded by diet or concurrent
exposure factors. The associations do not provide sufficient evidence to infer a causal link between childhood BPA
exposure and neurological effects/behavior in humans. Potential effects are considered to be as likely as not.

As likely as
not

Animal studies

Overall Likelihood on Anxiety-like behaviour in animals after pre- and/or postnatal exposure to
BPA:

Several studies report on increased anxiety-like behaviour in rodents after exposure to BPA. Due to the limitation in
study design and statistics, and the inconsistency in the reported results, potential effects are considered to be as
likely as not.

As likely as
not

Overall Likelihood on Learning and memory in animals after pre- and/or postnatal exposure to
BPA:

The effects of BPA on learning and memory abilities of laboratory rodents are no fully consistent, as both positive
and negative effects are reported in different papers. The papers have methodological shortcomings, such as
underpowered sample size, lack of consideration of the litter effect, or not properly controlled variability of exposure
through diet, and inadequate statistics. Potential effects are considered to be as likely as not.

As likely as
not

Overall Likelihood on Social behaviour in animals after pre- and/or postnatal exposure to BPA:
Several new studies evaluating the effects of BPA on social behaviour end points have some methodological
shortcomings (litter effect not properly addressed, potential variability of exposure not controlled for) although the
behavioural analysis is performed in a scientifically-valid way. However, due to the shortcomings potential effects
are considered to be as likely as not.

As likely as
not

Overall Likelihood on Sensory-motor function in animals after pre- and/or postnatal exposure to
BPA:

The three studies considered reported some positive effects of BPA on sensory-motor function. The studies present
methodological shortcomings, which includes a small sample size and the use of a single administration. Due to the
shortcomings, potential effects are considered to be as likely as not.

As likely as
not

Human studies

Overall Likelihood of neurodevelopmental effects of BPA in humans:

There are indications from prospective studies that prenatal BPA exposure (BPA exposure during pregnancy) may
be associated with child behaviour in a sex-dependent manner. However, the associations were not consistent
across the studies. It cannot be ruled out that the results are confounded by diet or concurrent exposure factors.
The associations do not provide sufficient evidence to infer a causal link between BPA exposure during pregnancy
and neurodevelopmental effects in humans. Potential effects are considered to be as likely as not.

As likely as
not

Overall Likelihood of neurological/behavioural effects of BPA in humans:

There are indications from one prospective study that childhood BPA exposure may be associated with behavioural
problems in both girls and boys. It cannot be ruled out that the results are confounded by diet or concurrent
exposure factors. The associations do not provide sufficient evidence to infer a causal link between childhood BPA
exposure and neurological effects/behavior in humans. Potential effects are considered to be as likely as not.

As likely as
not

Animal studies

Overall Likelihood on Anxiety-like behaviour in animals after pre- and/or postnatal exposure to
BPA:

Several studies report on increased anxiety-like behaviour in rodents after exposure to BPA. Due to the limitation in
study design and statistics, and the inconsistency in the reported results, potential effects are considered to be as
likely as not.

As likely as
not

Overall Likelihood on Learning and memory in animals after pre- and/or postnatal exposure to
BPA:

The effects of BPA on learning and memory abilities of laboratory rodents are no fully consistent, as both positive
and negative effects are reported in different papers. The papers have methodological shortcomings, such as
underpowered sample size, lack of consideration of the litter effect, or not properly controlled variability of exposure
through diet, and inadequate statistics. Potential effects are considered to be as likely as not.

As likely as
not

Overall Likelihood on Social behaviour in animals after pre- and/or postnatal exposure to BPA:
Several new studies evaluating the effects of BPA on social behaviour end points have some methodological
shortcomings (litter effect not properly addressed, potential variability of exposure not controlled for) although the
behavioural analysis is performed in a scientifically-valid way. However, due to the shortcomings potential effects
are considered to be as likely as not.

As likely as
not

Overall Likelihood on Sensory-motor function in animals after pre- and/or postnatal exposure to
BPA:

The three studies considered reported some positive effects of BPA on sensory-motor function. The studies present
methodological shortcomings, which includes a small sample size and the use of a single administration. Due to the
shortcomings, potential effects are considered to be as likely as not.

As likely as
not




Human studies

Overall Likelihood of reproductive effects of BPA in humans:
An association between BPA and embryo quality and implantation success during IVF, semen quality, sex
hormones or age of menarche in humans is considered unlikely

Unlikely

Overall Likelihood of gestational /birth outcomes of BPA in humans: As |
There are indications from prospective studies that BPA exposure during pregnancy may be associated with effects
on fetal growth, and weak indications that BPA exposure during pregnancy may be associated with maternal and
infant thyroid function. However, it cannot be ruled out that the results are confounded by diet or concurrent
exposure factors. For fetal growth, two studies showed reduced fetal growth, while one study reported increased
fetal growth with increasing maternal BPA exposure. The associations do not provide sufficient evidence to infer a
causal link between BPA exposure and reproductive effects in humans. Potential effects are considered to be as
likely as not.

ikely as not

Animal studies

Overall Likelihood for reproductive and developmental effects in animals when exposed |AS |

during their adult life (post-pubertal) only at doses < HED of 3.6 mg/kg bw per day:

As more studies emerge with doses <3.6 mg BPA/kg bw per day HED, there are increasing indications of some
negative effects of adult exposure to BPA on gonadal or reproductive tract physiology. Very few studies have
assessed the effects of long term exposure of adults to such doses of BPA (human scenario) on the reproductive
gold standard — fertility and reproductive ageing. Since only single studies on ovary and prostate gland fit the
methodological criteria used in this opinion, no conclusion can be drawn on BPA-related effects on these organs.
Taken together the studies assessed here suggest that BPA at an HED of <3.6 mg/kg bw per day may have adverse
effects on testis function, especially various measures of spermatogenesis. There is much less evidence to support
a conclusion that BPA will significantly impair testis morphology or reproductive endocrinology, especially in the
longer term.

Note: Alteration of reproductive capacity are likely at high dose above an HED of 3.6 mg/kg bw per day

ikely as not

Overall Likelihood for reproductive and developmental effects in animals when exposed |AS |
during development (prenatally and pre-pubertally) < HED of 3.6 mg/kg bw per day:

Taken overall, there are some data suggesting negative effects of doses of BPA < an HED of 3.6 mg/kg bw per day
on reproductive development in animals. However, the lack of agreement between studies results in a high degree
of uncertainty. The most consistent findings are generally of small magnitude (e.g. reduced male AGD) and often not

ikely as not

Human studies

Overall Likelihood of reproductive effects of BPA in humans:
An association between BPA and embryo quality and implantation success during IVF, semen quality, sex hormones or age
of menarche in humans is considered unlikely

Unlikely

Overall Likelihood of gestational /birth outcomes of BPA in humans:

There are indications from prospective studies that BPA exposure during pregnancy may be associated with effects on fetal
growth, and weak indications that BPA exposure during pregnancy may be associated with maternal and infant thyroid
function. However, it cannot be ruled out that the results are confounded by diet or concurrent exposure factors. For fetal
growth, two studies showed reduced fetal growth, while one study reported increased fetal growth with increasing maternal
BPA exposure. The associations do not provide sufficient evidence to infer a causal link between BPA exposure and
reproductive effects in humans. Potential effects are considered to be as likely as not.

As likely as
not

Animal studies

Overall Likelihood for reproductive and developmental effects in animals when exposed during their adult
life (post-pubertal) only at doses < HED of 3.6 mg/kg bw per day:

As more studies emerge with doses <3.6 mg BPA/kg bw per day HED, there are increasing indications of some negative
effects of adult exposure to BPA on gonadal or reproductive tract physiology. Very few studies have assessed the effects of
long term exposure of adults to such doses of BPA (human scenario) on the reproductive gold standard — fertility and
reproductive ageing. Since only single studies on ovary and prostate gland fit the methodological criteria used in this opinion,
no conclusion can be drawn on BPA-related effects on these organs. Taken together the studies assessed here suggest that
BPA at an HED of 3.6 mg/kg bw per day may have adverse effects on testis function, especially various measures of
spermatogenesis. There is much less evidence to support a conclusion that BPA will significantly impair testis morphology or
reproductive endocrinology, especially in the longer term.

Note: Alteration of reproductive capacity are likely at high dose above an HED of 3.6 mg/kg bw per day

As likely as
not

Overall Likelihood for reproductive and developmental effects in animals when exposed during
development (prenatally and pre-pubertally) € HED of 3.6 mg/kg bw per day:

Taken overall, there are some data suggesting negative effects of doses of BPA < an HED of 3.6 mg/kg bw per day on
reproductive development in animals. However, the lack of agreement between studies results in a high degree of
uncertainty. The most consistent findings are generally of small magnitude (e.g. reduced male AGD) and often not
accompanied by associated changes (e.g. reduced male AGD expected to be associated with reduced testosterone). Given
difficulties in determining whether molecular changes are causal or due to adaptation or morphological changes, the weight
given to studies presenting molecular findings without accompanying morphological data is low. The single non-human
primate study included was hampered by inadequate numbers of animals per group.

Note: Alteration of reproductive development are likely at high dose above an HED of 3.6 mg/kg bw per day

As likely as
not




Human studies

There are indications from a prospective study that prenatal BPA exposure (maternal urinary BPA
concentrations) may be associated with reduced body mass in girls, while cross-sectional studies indicate
associations between childhood BPA exposure and obesity. It cannot be ruled out that the results are
confounded by diet or concurrent exposure factors. The associations do not provide sufficient evidence to
infer a causal link between BPA exposure and obesity in humans. No firm conclusions can be drawn on the
likelihood.

Overall conclusion on likelihood of associations between BPA and obesity in humans As likely as

not

There are indications from one prospective study that maternal BPA exposure may be associated with
adipokine expression in 9 year old children, but it cannot be ruled out that the result is confounded by diet or
concurrent exposure factors. The association does not provide sufficient evidence to infer a causal link
between BPA exposure and hormonal effects in humans. No firm conclusions can be drawn on the
likelihood.

Overall conclusion on likelihood of associations between BPA and hormonal effects in humans As likely as

not

Overall conclusion on likelihood of associations between BPA and diabetes effects in humans:
The indications that BPA may be associated with diabetes in humans is unlikely.

Unlikely

Overall conclusion on likelihood of associations between BPA and metabolic syndrome in humans:
The indication that BPA may be associated with metabolic syndrome in humans is unlikely.

Unlikely

Animal studies

I TC T T o OO T O DT 1O e O S U R TOrC O VT TSI P TOT e O T I T T T T TS TS U] TR Ty - -
Qverall concliision on likelihoad of metahalic effects in animals expose pn%’rnatallv Evidence for [

As likely as |

associations between BPA exposure and metabolic effects in animals exposed postnatally is inconsistent.
There is reasonable evidence for effects on glucose or insulin regulation and/or effects on pancreatic
morphology and/or function in shorter term studies, but no evidence that BPA is causing diabetes, insulin
resistance and increases in weight (obesogenic) longer-term.

not

Overall conclusion on likelihood of metabolic effects in animals exposed prenatally :

Since the initial reports that BPA had potential effects on adiposity, glucose or insulin regulation, lipids and
other end-points related to diabetes or metabolic syndrome in animals exposed prenatally, several new
studies have been published. There is reasonable evidence for effects on glucose or insulin regulation and/or
effects on pancreatic morphology and/or function in shorter term studies, but no evidence that BPA is causing
diabetes, insulin resistance and increases in weight (obesogenic) longer-term.

As likely as

not

Human studies

Overall conclusion on likelihood of associations between BPA and obesity in humans

There are indications from a prospective study that prenatal BPA exposure (maternal urinary BPA concentrations)
may be associated with reduced body mass in girls, while cross-sectional studies indicate associations between
childhood BPA exposure and obesity. It cannot be ruled out that the results are confounded by diet or concurrent
exposure factors. The associations do not provide sufficient evidence to infer a causal link between BPA exposure
and obesity in humans. No firm conclusions can be drawn on the likelihood.

As likely as
not

Overall conclusion on likelihood of associations between BPA and hormonal effects in humans

There are indications from one prospective study that maternal BPA exposure may be associated with adipokine
expression in 9 year old children, but it cannot be ruled out that the result is confounded by diet or concurrent
exposure factors. The association does not provide sufficient evidence to infer a causal link between BPA
exposure and hormonal effects in humans. No firm conclusions can be drawn on the likelihood.

As likely as
not

Overall conclusion on likelihood of associations between BPA and diabetes effects in humans:
The indications that BPA may be associated with diabetes in humans is unlikely.

Unlikely

Overall conclusion on likelihood of associations between BPA and metabolic syndrome in humans:
The indication that BPA may be associated with metabolic syndrome in humans is unlikely.

Unlikely

Overall conclusion on likelihood of associations between BPA and renal effects in humans:
The indication that BPA may be associated with renal function in humans is unlikely.

Unlikely

Animal studies

Overall conclusion on likelihood of metabolic effects in animals exposed postnatally Evidence for
associations between BPA exposure and metabolic effects in animals exposed postnatally is inconsistent. There is
reasonable evidence for effects on glucose or insulin regulation and/or effects on pancreatic morphology and/or
function in shorter term studies, but no evidence that BPA is causing diabetes, insulin resistance and increases in
weight (obesogenic) longer-term.

As likely as
not

Overall conclusion on likelihood of metabolic effects in animals exposed prenatally :

Since the initial reports that BPA had potential effects on adiposity, glucose or insulin regulation, lipids and other
end-points related to diabetes or metabolic syndrome in animals exposed prenatally, several new studies have
been published. There is reasonable evidence for effects on glucose or insulin regulation and/or effects on
pancreatic morphology and/or function in shorter term studies, but no evidence that BPA is causing diabetes,
insulin resistance and increases in weight (obesogenic) longer-term.

As likely as
not




BPA caused significant changes in kidney and liver
weight in rats and mice in the multi-generation studies by
Tyl et al. in 2002 and 2008.

In mouse kidney: also nephropathy at the highest dose;
in rats: renal tubular degeneration at the highest dose in
all female generations.

Liver weight was increased in rats and mice, the latter
species also showing hepatocyte hypertrophy.

Altogether, these observations suggest that changes in
the kidney and liver are critical endpoints in BPA toxicity,
and the endpoint was used for risk characterisation

Tyl 502002, 2008FE D L HAKEAER T, BPAIXTYRETD R
NDERIUVHDEEICEELEILZTL-6LT-.
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« "Likely” adverse effects in animals, i.e. on
kidney, liver and mammary gland were brought
forward for hazard characterization.

« Benchmark dose response modelling was
carried out for “likely” effects, considering the most
robust sets of data.

Hazard characterisation
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Hazard characterisation




Dose response relationships for general toxicity of BPA in mice (Tyl et al., 2008)

o o Route of External dose level
y generation administ | Toxic effect (ug/kg bw per day)
ration BMDU10 BMDL10

Tyl et al FO females, with
2%08 ~ sexand FO/Flas Oralfeed Increased liver weight 522500 364400
covariate

FO males, with sex

L andFoFas Oral feed ﬁe";rrt"r‘;b‘:]'a' HEECISC/ I - 560 3460
covariate P phy

Tyl et al FO males, with sex Increased right kidney

2%08 - and FO/F1 as Oral feed weight 99220 3633
covariate

Tvl et al FO males, with sex Increased left kidney

22)/08 - | and FO/F1 as Oral feed weight 120100 3887
covariate

Although the lowest BMDL10 from the modelling was for hepatocyte hypertrophy,
this effect of BPA was regarded as adaptive.

The critical endpoint was considered kidney weight in the mouse, resulting in a
BMDL10 of 3633 pug/kg bw per day and 3887 pg/kg bw per day for the left and
right kidney, respectively.

Hazard characterisation

IORIZETESBPAO—HZ O REREER (Tyl et al., 2008)

SEp5ELRIL (uglkg
Study E}?Ex SEEE | stpe bw per day)
Tvl et al VI R(FO)AR,
2308 - R R UFo/FIE  ROEE FEESoEMN 522500 364400
HEHETS
Tvl et al YO R(FO)A R,
22)/03 - HRIKRUVFO/FIZ  ROEH  DEALEOFMEREX 35500 3460
HEHETS

Tvi et al TIR(FO)F R,

2308 - HAEUFO/FIZ  REOEE HABREE0EMN 99220 3633
HEHETD

Tvi et al T R(FO)A R,

So0e HARUFO/FIE  ROEE  EBEEOREM 120100 3887
HE#ETS

LEZETILTHLONT=-BMDLIOD H/IMEILFF MR K=o 1=H3, BPAD ZDF LT &K
BWE RIGEHEENT=,

BELIVRRAUME RORICBITZBEEEEZON, ZOHEE  BMDLIOIZEFNE
. EB3633 ug/kg {A=/H. 5&3887 pg/kg KE/BT=o7=,

Hazard characterisation




Time course of serum levels of unconjugated and total BPA in adult mice, rats, and
rhesus monkeys following oral administration or 1V injection of a single dose of
100 pg/kg bw per day of isotope-labelled (deuterated) BPA.

Note the low levels
of free-BPA after
oral exposure

New study in mice,
free BPA below LOD

!

Uncertainty

BIRLATZEE (EKR1E)BPAL100 pg/kg AE/BEEHRE (BOXFE#IRNZS)ZD
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Why deriving an HED?: to translate the critical dose found in animal
studies to the correspondent oral dose for humans

Definition of HED: is the multiples of the BPA dose (D) in an animal
species by a specified route and lifestage that a human would require
to obtain an equivalent AUC from oral administration

Calculation of HED: the critical dose for the key effect (i.e. BMDL,
NOAEL) in animals is multiplied by a factor (i.e. HEDF) that takes into
account the quantitative differences in toxicokinetics between the
animal species used in the study and humans.

e HED =BMDL x HEDF

AUCs are used to calculate Human Equivalent Dose adjustment
Factor (HEDF)

= HEDF = AUCanimal / AUChuman

Hazard characterisation

MDf=HITHEDZE H T 50 BIMKERTRON:: EXEREEZE. A
LAY THRAREGEICERT H-HIZALS.

HEDDEELIZ B TRENDREBRREBEDSAIRT—UTEREEN
f=BPADAUCEEENDAUCHEFTCHRONAICHELZEORSRAEICHER]
EhITT=HUE.

HEDDF E: EMEBRIO/ON-TELZEICEIIEELRSE(T
HHBHBMDL, NOAEL)IZ, RERICAHLWSh-EiYiELEbOBD RO+
RTAIRICETEHEENBNEEREL-FHB(TLEHEHEDR)ZELS.

« HED = BMDL x HEDF

ErEEAERBFZRB(HEDR)ZEHE T 5-DICAUCERALS.
= HEDF = AUCanimal / AUChuman

Hazard characterisation




Determination of Human-Equivalent Dosimetric Factors (HEDF) for BPA in human adults

Species-Route AUC-Adult HEDF-Adult DAF- Adult
(nmol X h X |-1) bw¥ Scaling

Mouse-oral
Mouse — IV injection

Rat-oral
Rat — IV injection

Monkey-oral
Monkey — IV injection

Human-oral PBPK-simulation;
Yang et al. (2013)

Determination of Human-Equivalent Dosimetric Factors (HEDF*) for BPA in human

infants
Species-Route -Neonate HEDF-Neonate
(nmol x h x |-1)

Mouse-oral
Mouse — SC injection

Rat-oral
Rat — SC injection

Monkey-oral
Monkey — IV injection

Human-oral PBPK-simulation
(Yang et al. (2013)

ErRRAIZEIFBHEDFDIRTE

BiiE- g AUC-REA HEDF- DAF- FEA
(nmol X h x [-1) bw¥ Scaling

Fyb- #ARA

YIL-&0

L - BiRA

Er-#0 PBPKYSalb—o3Y;
Yang et al. (2013)

EFRLIRIZHITBHEDFDRTE

BiE-1ERs UC-#i HE Uil
(nmol X h x |-1)

THA—#&0O
)R- #RA

ZvhED

Y10
L - BiRA

Eb-#0 PBPKY 22l —32

)
Yang et al. (2013)




Outcome of the BMD analysis for effects of BPA on kidney weight in

mice and conversion to HED (Tyl et al., 2008)

3633 x 0.03
(HEDF oral
mice) = 109

—

3887 x 0.03
(HEDF oral
mice) = 117

/

Using data on interspecies differences in toxicokinetics, in a conservative
way this BMDL,, is converted to an oral human equivalent dose (HED) of

113 pg/kg bw per day.

An uncertainty factor of 25 was then applied to the mean HED of 113

png/Zkg bw per day to derive a t-TDI of 5 ug/Zkg bw per day.

TIORDEBIBEEANDBPADELEIZDVWVTORUFIT—HIR—X N R

RUErEMAE~DOHRE (Tyl et al., 2008)

e 2 E==
(#t) B B @ %

o] 3]
RE

(ng/kg
bw/day)

TIR(FO)F R,

TR B UFO/F1 #0O =

TIA(FO)A R,

4B B UFO/F1 #A -
EATHETS B HREROSM

3633 x 0.03
(HEDF oral
mice) = 109

—

3887 x 0.03
(HEDF oral
mice) = 117

/

R aFxFRT4ORICHBITREEICET AT —42FHALNT, EEX (conservative) HiA T, L%

BMDL,, [ OErEMARE (HED) 113 ng/kg bw per daylz#:&xht-,

AHEEZRH25ZFHEMNEMAE (113 ng/kg bw per day) [ZEAL, EETDI(5

ngZ/kg bw per day)ZEHLT-.




100 - FOLD DEFAULT UNCERTAINTY FACTOR (UF)

SN\

INTER-SPECIES
DIFFERENCES

10 - FOLD

10 - FOLD

INTER-INDIVIDUAL
DIFFERENCES

/N

/N

KINETIC

4

TOXICO- TOXICO- TOXICO-
DYNAMIC KINETIC DYNAMIC
2.5 3.2 3.2

on real data.
The UF of 25 accounts for remaining inter-species and for intra-
species differences

The default UF for interspecies kinetics is already accounted for
in the conversion of the animal dose into a HED, which is based

BXTE DAFEEFZRE(UF) 10015

SN\

EE

1015

BE*E
1015

/N

/N

FARTA4V7
(Bh78)

4

= e k<O = g
FAFIVY || FRTFav9 || FAFEVY
(YEF) (BhEE) (YEF)
2.5 3.2 3.2

Te—

BEOFRTHRAIET ZEEOFEEREIL. BWTOR
B%. EEOF— A< ESENEMARICRET BMI-T T
EEFHTHD.
FREFRM25(E, BY OEMRUEADOEISH BT 5,




« At-TDI of 5 ug/kg bw/day (rounded from 4.5 pg/kg bw/
day) is derived for an external oral exposure to BPA in
humans, based on the HED of 113 pg/kg bw per day for
increased kidney weight in the mouse, by applying an
uncertainty factor of 25.

 This temporary value reflects the current uncertainties
surrounding effects of BPA on the mammary gland and
other potential “less likely” health hazards
(neurobehavioural, metabolic, reproductive and immune
effects).

Hazard characterisation

« EETDI 5pug/kg bw/day (4.5 pg/kg bw/daymhsmEIEHE A)
. IVRIZEFTHFEEEE MO EMAEZ (113 pg/kg
bw per day) [CTHEERE25ZFEAL .. EMIH TS5 EREEO
REBEELLTEEINT:,

o HBEREFEEE. FLIR~NDBPADFEIZMET IREDFIHESE
HERVCZEDMDT LY BT DEN EREZTER (FRIE1TH)
FH, KB ETERVREADEZE) ZRBRLTNS,

Hazard characterisation




Dermal dose (D) expressed as equivalent oral dose (D'p) for
average exposure

Adult males

18— 45 years Adult male 126 59 1.37 0.86 1.34
Teenagers  Adult male 159 94 1.73 1.37 1.34
. Children
Otherchildren ) 5 45 200 69 260 053 0.87
310 years
years

Dermal dose (D) expressed as equivalent oral dose (D'p) for
High exposure

18 — 45 years
Teenagers  Adult male 381 863 4.16 12.58

Children
15-45 813 550 7.28 4.21
years

Other children
3 - 10 years

Adultmales — gitmale 335 542 365  7.90 . 1.34

THMGERFBICOVT FEREORAED L) ELTRENLSERHAE(Dy)

RABHE
18— 458 BRAB 126 59 1.37 0.86 1.34
TOTT mABE 159 e 173 13 1.34
) I
TOHONE R 290 69 260 053 59 0.87

3-10m% 1.5-4.55%

ERzICOVWT. HFHEEORED )ELTRENSGBEHAZE(D,)

RN BE
18- 258 MAB M 33 542 365  7.90 1.34
'7"(;;’ 2 AR 381 83 416 1258 1.34

ZDHDINE NR

3-10%% 15— 458 813 550 7.28 4.21 470 0.85




Summary table on average and high ingestion (oral) and dermal (external and dermal
equivalent oral dose) exposure to BPA in the general population (ng/kg bw per day)

Bl Dermal
Age group Ingestion (Equivalent oral dose by
PBPK modelling)

e [ | e [ | meme | oo |

Infants 6 d- 3 mo
(breastfed)
Infants 4-6 months
(breastfed)
Infants 0-6 months
(formula fed) Aggregated

Infants 6-12 months exposure

—REFICHFTEBPAICH T HTEHNMREUVEAEOENREEO) RUER (SR UEEEME
#OAE)ZRZEE(ng/kg bw per day) D#IER

RE
FRIN—F (PBPKETULV T I KB E#F
uﬁﬁi )

E

E TET A=

51&1 5H

((52)
£#%6 B~ 35A

(B3L)

k4658
[(522)

#£# 0-658
;JH%#L)

INR 3-10/%
FA—IAS¥—10-18 &,
“tE 18-458%
B1418-458%

A 45-658%

ERERUSRSAERE
65RELL L




Aggregated oral and dermal exposure for the population
group other children 3 — 10 years and teenagers

Other children 3 — 10 years
(na/kg bw per day) Teenagers (ng/kg bw per day)

Route of : :
exposure Oral average (0) | Oral high (0) Oral average (0) | Oral high (o)

Dermal average 59 (d) 293 (0) 59 (d) 818 (O) 126 (d) 161(o) 126 (d) 384(0)
(d) 352 877 287 510

: 470 (D) 293 (0) 470 (D)818 (0) 1152 (D) 161(0) 1152 (D) 384(0)
Dzl i (L) 763 1288 1313 1536

Dermal exposure/
contributes more
than oral

The aggregated HIGH exposure for other children (1 288 ng/kg
bw per day) and teenagers (1 536 ng/kg bw per day) is

approximately 3-4 fold below the proposed t- TDI of 5 pg/kg bw
per day

ZDD /PR CEIDI0EE) RPRTA—VIA D% —D
BO-BERREEDEE

.|.
ZDMD/NRE (3mAS108) TA—VITAOx—
(ng/kg bw per day) (ng/kg bw per day)
RERB #0O¥H (0) BOERE (0) #0O¥H (0) BROSRE (0)

ERTH () 59 (d) 293 (0) 59 (d) 818 (0) 126 (d) 161(0) 126 (d) 384.3(0)

352 877 287 510
o 470 (d) 293 (0) 470 (d) 818 (0) 1152 (d) 161(0) 1152 (d) 384.3(0)
ERERE) 763 1288 1313 1536
A
RERZIX.EGORELY
FEMNKEL

ZDHhdD /MR (1288 ng/kg bw per day) RUT4—r I AP ¥—(1536
ng/kg bw per day) DRBZBEDEEH I, BRESNTWLSEETDI(5 pg/kg
bw/day) DELZE3~457D1TH 5,




Aggregated high - oral plus dermal - exposure estimates for all age
groups ranged from 1 061 in adult men to 1 536 ng/kg bw per day in
teenagers.

High oral exposure estimates for infants (all age groups) and
toddlers were up to 873 ng/kg bw per day. For these groups, no
dermal exposure was identified / anticipated.

Even for the most exposed groups in the population, aggregated - oral
plus dermal — exposure is well below the t-TDI of 5 pg/kg bw per day.

The health concern for BPA is low at the current level of exposure.

Same conclusions also apply to the offspring of mothers exposed
during pregnancy and to the elderly

ETOEMIIN—TICETEERBEDAT (BOTSRER) #HEHEL.
A BHIZE+51061ng/kg bw per day MoT4—2ITADv—I2H1T5
1 536 ng/kg bw per dayE TODIEAH S,

AR (TRTOEHIIL—T) RUHROBRODOERZBHIEE. &
873 ng/kg bw per day T#H >z CNHEDT IL—TIZDOWTIE BRREL
BE ./ FEISNTULVLY,

1OEEBEVREEFZTTWRTIL—TTHo>TH. REEDAHENOTS
AR & BEETDI(5 ug/kg bw per day) EYU+3ELY,

INKRDREBLARNIIZEITABPANEESE(ICRET A B =ITIEL

BERPICRBLEBADFRUSEEICDOVNTY, ALHERAETIEES,




..and thanks to the Working Groups on BPA and
the CEF Panel for this work
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