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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1: Substance identity

Substance name:

Diisohexyl phthalate (DIHP)

EC number:

271-093-5

CAS number:

68515-50-4

Annex VI Index number:

Degree of purity:

Typically 100% (w/w) based on information

from C&L notification from industry

Impurities:

No information available

1.2  Harmonised classification and labelling proposal

Table 2: The current Annex VI entry and the praabsarmonised classification

CLP Regulation

Directive 67/548/EEC
(Dangerous
Substances Directive;
DSD)

Current entry in Annex VI, CLP
Regulation

Current proposal for consideration | Repr. 1B — H 360

by RAC

Repr. Cat. 2; R61
Repr. Cat 2; R60

Resulting harmonised classification | Repr. 1B — H 360

(future entry in Annex VI,CLP Regulation)

Repr. Cat. 2; R61
Repr. Cat 2; R60
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1.3 Proposed harmonised classification and labelling s®d on CLP Regulation and/or
DSDcriteria
Table 3: Proposed classificationaccording to the@®&egulation
CLP Hazard class Proposed Proposed SCLs Current Reason for no
Annex | classification | and/or M-factors | classification” classification?
ref
2.1. Explosives None None Not evaluated
2.2. Flammable gases None None Not evaluated
2.3. Flammable aerosols None None Not evaluated
2.4, Oxidising gases None None Not evaluated
2.5. Gases under pressure None None Not evaluate
2.6. Flammable liquids None None Not evaluated
2.7. Flammable solids None None Not evaluated
2.8. Self-reactive substances andNone None Not evaluated
mixtures
2.9. Pyrophoric liquids None None Not evaluated
2.10. Pyrophoric solids None None Not evaluated
2.11. Self-heating substances andNone None Not evaluated
mixtures
2.12. Substances and mixtures | None None Not evaluated
which in contact with water
emit flammable gases
2.13. Oxidising liquids None None Not evaluated
2.14. Oxidising solids None None Not evaluated
2.15. Organic peroxides None None Not evaluated
2.16. Substance and mixtures None None Not evaluated
corrosive to metals
3.1 Acute toxicity - oral None None Not evaluated
Acute toxicity - dermal None None Not evaluated
Acute toxicity - inhalation None None Not evaluhte
3.2. Skin corrosion / irritation None None Not evaluhte
3.3. Serious eye damage / eye | None None Not evaluated
irritation
3.4. Respiratory sensitisation None None Not evaluated
3.4. Skin sensitisation None None Not evaluated
3.5. Germ cell mutagenicity None None Not evaluated
3.6. Carcinogenicity None None Not evaluated
3.7. . - Repr. 1B —
Reproductive toxicity P
H360
3.8. Specific target organ toxicity None None Not evaluated
—single exposure
3.9. Specific target organ toxicifyNone None Not evaluated
— repeated exposure
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3.10. Aspiration hazard None None Not evaluated

4.1, Hazardous to the aquatic | None None Not evaluated
environment

5.1. Hazardous to the ozone layeNone

Dincluding specific concentration limits (SCLs) andfattors

2 Data lacking, inconclusive, or conclusive but ndfisient for classification

Labelling:

Pictogram: GHSS8

Signal word: Danger
Hazard statements: H360: May damage fertility erdhborn child

Precautionary statements:Not harmonized

Proposed notes assigned to an entifone

Table 4:

Proposed classification according to DSD

Hazardous property

Proposed
classification

Proposed SCLs

Current
classification®

Reason for no
classification?

Explosiveness None None Not evaluate
Oxidising properties |VON€ None Not evaluated
Flammability None None Not evaluate
Other physico-chemicaNOne None Not evaluate
properties
Thermal stability None None Not evaluate
Acute toxicity None None Not evaluate
Acute toxicity — None None Not evaluate
irreversible damage aft
single exposure
Repeated dose toxicity[ \O"¢ None Not evaluate
Irritation / Corrosion | 0N None Not evaluate
Sensitisation None None Not evaluate
Carcinogenicity None None Not evaluate
Mutagenicity — GeneticNONE None Not evaluated
toxicity
Toxicity to reproductioRepr. Cat. 2; R60 None
— fertility
Toxicity to reproductionRepr. Cat. 2; R61) None
— development
Toxicity to reproductionNON€ None Not evaluate
— breastfed babies.
Effects on or via
lactation

None None Not evaluate

Environment

D Including SCLs

2 Data lacking, inconclusive, or conclusive but ndfisient for classification
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Labelling: Indication of danger: T
R-phrases: R60/R61
S-phrases: Not harmonized

2 BACKGROUND TO THE CLH PROPOSAL

2.1  History of the previous classification and labellig

There is no previous harmonised classificationlabdlling.

2.2 Short summary of the scientific justification for the CLH proposal

This classification proposal is based on a chente#tgory approach. There are no mammalian
fertility or developmental toxicity studies availabfor DIHP, however, there is a convincing

literature demonstrating adverse effects of stmadiyy similar transitional (C4-C6) phthalates on

these endpoints. Hence, for the purpose of fildata gaps of reproductive toxicity for harmonized
classification and labelling of DIHP in the currerport, a chemical category was established,
according to OECD recommendations as adapted by(RE&uidance, including seven selected

ortho-phthalates with side chain lengths of 3-6 carbons.

Phthalate esters are characterized by a diestatwte consisting of a benzenedicarboxylic acid
head group linked to two ester side chains. DIHRSGw0 68515-50-4) possesses two branched
and/or linear ester side chains each with a badakbdength of 5-6 carbons, i.e. DIHP may be
composed of both branched and linear isomers Wwétbtanched structures (C5) asthe predominant
isomers (NICNAS, 2008c). Di-n-hexyl (DnHP; CAS né-85-3) is the linear C6-isomer of DIHP.
There are no clear data available on the speaficentration of each of the isomers that consstute
the current CAS number 68515-50-4.

Currently, there is no harmonized classificatiorD®f{P or the branched C6 isomers and there is
very limited data on the toxic properties of DIHRowever, DnHP has documented adverse effects
on reproduction and development and a proposakftiarmonized classification Repr. 1B has
recently been supported by the Risk assessment @teanmat ECHA. Due to its structural
similarities, DnHP has been used by the U.S EPA sspporting chemical (read-across analogue)
for screening hazard characterization of DIHP (LERA, 2010). Moreover, DIHP and DnHP
belongs to a group of ‘transitional’ phthalatesimed as those produced from alcohols with
straight-chain carbon backbones of C4-6(ACC Phtealasters Panel HPV Testing Group,
2001).Phthalates of this backbone length have lassnciated previously with reproductive and
developmental toxicity (Foster et al., 1980; Oiahd Hiraga, 1980; Lamb et al., 1987; Heindel et
al., 1989). Information from structurally similahthalates, where available, was therefore used in a
chemical grouping approach to confirm potentiali¢ix of DIHP. Read-across information on
toxicity endpoints was obtained from 6refererartho-phthalates with ester side-chain lengths
within the interval of 3-6 carbon atoms based oa transitional phthalate category (C4-6),
however, in the current report the transitionakgaty has been extended by the dossier submitter
to include C3 (diisobutyl phthalate). The availabtedies demonstrate significant effects on the
male reproductive organs and developmental effettdhe selected phthalates in the category.
Thus, the similarity ofreproductive toxicity acrodge category of phthalates supports the notion
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that these effects are intrinsic properties ofréference phthalates and that DIHP, with C5-6 side
chains, falls within the limits of the chemical egory of phthalates (C3-6) and should have the
classification Repr. 1B.

2.3 Current self-classificationand labelling

2.3.1 Current self-classification and labelling based othe CLP Regulation criteria

DIHP is not listed in Annex VI to CLP. The industhas submitted two C&L notifications for
DIHP (two notification groups). Both groups havasdified DIHP as: Repr. 2 -H361.

2.3.2 Current self-classification and labelling based oSD criteria

Repr. Cat. 3; R62-63.

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

DIHP has a CMR property (reproductive toxicity). ref@nised classification and labelling for
CMR and respiratory sensitisation is a Communitgevaction under article 36 of CLP. Repeated
dose toxicity data are presented for informatiothay may provide relevant data for assessment of
reproductive toxicity but no classification is dissed and proposed for this endpoint.

RAC general comment

During the public consultation, one MSCA commented that the identity of the substance
to be covered by the CLH dossier was unclear, referring to the EC number and CAS
number on the front page of the CLH report, which is for 1,2-benzenedicarboxylic acid,
dihexyl ester, branched and linear, and not for diisohexyl phthalate (DIHP). The dossier
submitter in their response indicated that the CLH proposal is intended to cover 1,2-
benzenedicarboxylic acid, dihexyl ester, branched and linear (EC nr. 271-093-5, CAS nr.
68515-50-4) and, in the same entry, diisohexyl phthalate (DIHP; EC nr. 276-090-2, CAS
nr. 71850-09-4). It was further clarified that 1,2-benzenedicarboxylic acid, dihexyl ester,
branched and linear, is a reaction product containing branched isomers with 5 carbon
side chains and methyl branching (DIHP), and linear isomers with 6 carbon side chains
(di-n-hexyl phthalate (DnHP)) to a varying extent. Commercial blends may contain up to
25% of DnHP. The branched part of the reaction product is DIHP (synonym: 1,2-
benzenedicarboxylic acid, diisohexyl ester), which may also be of variable composition
but does not contain linear groups.

RAC has clarified that the chemical name 1,2-benzenedicarboxylic acid, dihexyl ester,
branched and linear (EC nr. 271-093-5, CAS nr. 68515-50-4) was correctly indicated as
the IUPAC name in the CLH dossier, and it is hence this substance that is covered by the
original CLH proposal.

It has also been clarified that the substance name ‘diisohexyl phthalate (DIHP)’ may be
ambiguous as it is used both as a common name for 1,2-Benzenedicarboxylic acid,
dihexylester, branched and liner, and as the chemical name for the substance with the EC
number 276-090-2. It has hence been agreed that while '‘DIHP’ can still be used for
practical reasons in the opinion and background document, as a common name
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representing the substance with EC number 271-093-5, the correct chemical name '1,2-
Benzenedicarboxylic acid, dihexylester, branched and linear’ should be included in the
Annex VI entry.

It should be noted that the substance with EC number 276-090-2, CAS number 71850-
09-4 is not notified in the Classification and labelling inventory, and hence has not been
placed on the EU market.

It is not possible to add another substance with a different EC and CAS number after
public consultation and since the CLH dossier submitted and published for public
consultation covered only the substance with EC number 271-093-5, CAS number 68515-
50-4, this opinion and the future entry in Annex VI to CLP will only cover the substance
1,2-benzenedicarboxylic acid, dihexyl ester, branched and linear.
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 5: Substance identity

EC number: 271-093-5

EC name:

CAS number (EC inventory):

CAS number: 68515-50-4

CAS name: 1,2-Benzenedicarboxylic acid, dihexyl ester, braach
and linear (may contain e.g. branched isomers CAS
numbers 146-50-9, 71850-09-4 and linear isomer $4-
75-3)

IUPAC name: 1,2-Benzenedicarboxylic acid, dihexyl ester, braach
and linear

CLP Annex VI Index number: none

Molecular formula: CaoH3dOs

Molecular weight range: 334 g/mol
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Structural formula:

o @]
CH, N
O/\/\( o CH3
o CH, O\/\/\/CH3
e @]
H.C
A 3 CH B

Representative isomers of CAS 68515-50-4 consistfriganched (A) and linear (B) structures.

1.2 Composition of the substance
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Table 6:

Constituents (non-confidential informajio

Constituent

Typical concentration

Concentration range

Remarks

Diisohexyl phthalate
(68515-50-4)

100% of the substanag

68515-50-4 (this CAS na.

represents a  reactig
product containing
branched isomers wit

CAS number 71850-09-4
and linear isomers with

CAS number 84-75-3 with

unknown concentrations).

e

n

N

n

Information from industry
C&L notification state tha
CAS 68515-50-4 is a monp
constituent substance.

DIHP is composed of
branched isomers with b
carbon sidechains and
methyl  branching, and
linear isomers with 6
carbon sidechains to |[a
varying extent. The
branched isomers with
CAS  number71850-09-4
are linked to the current
CAS number 68515-50-4.
Commercial blends of
DIHP may contain up tg
25% the linear di-n-hexyl
phthalate (DnHP; CAS no
84-75-3). However, there is
no information available on
the exact concentrations pf
the isomers that
constituteDIHP.

Table 7:

Impurities (non-confidential information)

Impurity

Typical concentration

Concentration range

Remarks

No data available

Information from industry

C&L notification states tha
this substance is typically
100% pure.

Table 8:

Additives (non-confidential information)

Additive

Function

Typical concentration

Concentration range

Remarks

No data available

1.2.1 Composition of test material

1.3 Physico-chemical properties
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Table 9: Summary of physico- chemical properties

Property Value Reference Comment (e.g. measured or
estimated)
State of the substance at liquid ExxonMobil Not available
20°C and 101,3 kPa Biomedical Sciences
Inc., 2000; ACC
Phthalate Esters
Panel HPV Testing
Group, 2006
Melting/freezing point -27.4°C Staples et al., 1997;| Not available (2, valid with

ACC Phthalate
Esters Panel HPV
Testing Group, 2004

restriction; ACC Phthalate
Esters Panel HPV Testing
Group, 2006)

Boiling point

373°C at 1013 hPa

U.S. EPA, 2000;
ACC Phthalate
Esters Panel HPV
Testing Group, 2004

Estimated (2, valid with
restriction;ACC Phthalate Este
Panel HPV Testing Group,
2006)

Relative density

1.01

ExxonMobil
Chemical Co, 2000;
U.S. OSHA, 2001

Not available

Vapour pressure

0.344 x 1@Pa at 25°C

Cousins and
Mackay, 2000;
ACC Phthalate
Esters Panel HPV
Testing Group, 2004

Measured, calculated data alsq
considered in determining
recommended values (2, valid
with restriction; ACC Phthalate
Esters Panel HPV Testing
Group, 2006)

Surface tension

No data

Water solubility

0.159 mg/L at 25°C

Cousins and
Mackay, 2000; ACC
Phthalate Esters
Panel HPV Testing

Measured, calculated data alsq
considered in determining

recommended values (2, valid
with restriction; ACC Phthalate

Group, 2006 Esters Panel HPV Testing
Group, 2006)
Partition coefficient n- 6 at 25°C Cousins and Measured, calculated data alsq
octanol/water Mackay, 2000; ACC| considered in determining
Phthalate Esters recommended values (2, valid
Panel HPV Testing | with restriction; ACC Phthalate]
Group, 2006 Esters Panel HPV Testing
Group, 2006)
Flash point 192°C ExxonMobil Not available
Chemical Co, 2000;
U.S. OSHA, 2001
Flammability No data
Explosive properties No data
Self-ignition temperature >500°C ExxonMobil Not available
Chemical Co, 2000;
U.S. OSHA, 2001
Oxidising properties No data

Granulometry

Not relevant (liquid)

Stability in organic solvents
and identity of relevant

No data
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degradation products

Dissociation constant

No data

Viscosity

37 cSt at 20°C

Scientific Polymer
Inc. 1996; Flick,
2002

Not available
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2 MANUFACTURE AND USES

2.1 Manufacture

Not relevant for this dossier.

2.2 Identified uses

Less than 2000 tons of DIHP is used in Europe (CEHRHR, 2003). DIHP is used as lubricant in

steering fluid and as plasticizers. In AustralidHP is imported for use in auto transmission

lubricants (NICNAS, 2008c). Non-confidential commiat and consumer uses include rubber and
plastics products and others (U.S. EPA, 2010).
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

Not evaluated in this dossier.

4 HUMAN HEALTH HAZARD ASSESSMENT
4.1  Toxicokinetics (absorption, metabolism, distribution and elimination)

41.1 Non-human information

No toxicokinetic data are available for DIHP. HowevDIHP and DnHP are structurally similar,
one with mainly a branched (DIHP) and the othemedr (DnHP) backbone. Based on data for
DnHP and other transitional phthalates, DIHP islifko be rapidly absorbed as the monoester from
the gut and excreted via the urine (Elsisi etl#889; NICNAS, 2008c). The rate of absorption and
excretion of [14C] phthalate esters applied denmaticluding DnHP, with varying length of the
alkyl side chain was investigated (Elsisi et 8889). It was concluded that as the length of thglal
side chain increased, the amount of 14C excretélderirst 24 hours decreased significantly. The
cumulative percentage dose excreted in 7 days westegt for diethyl, dibutyl, and diisobutyl
phthalate (about 50-60% of the applied 14C); atermediate (20-40%) for dimethyl, benzyl butyl,
and dihexyl phthalate. 18% of the applied dose oHP was absorbed and excreted after 24 hr.
Urine was the major route of excretion of all phdia diesters except for diisodecyl phthalate. This
compound was poorly absorbed and showed almostrimary excretion. After 7 days, the
percentage dose for each phthalate that remaindeibody was minimal and showed no specific
tissue distribution. Most of the unexcreted doseai@eed in the area of application. These data
show that the structure of the phthalate diesterdenes the degree of dermal absorption, and thus
lend support to the hypothesis that the fate of ®Isisimilar to DnHP.

4.1.2 Human information

None.

4.1.3 Summary and discussion on toxicokinetics

No toxicokinetic data are available for DIHP. Ndommation is available on biotransformation of
DIHP. However, as other phthalates are converteddnoesters and alcohol and rapidly excreted,
it is anticipated that DIHP would behave in the samay (NTP-CERHR, 2003) resulting in
monohexyl phthalate and n-hexanol.

4.2  Acute toxicity

Not evaluated in this dossier.
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4.3  Specific target organ toxicity — single exposure 80T SE)

Not evaluated in this dossier.

4.4 [rritation

Not evaluated in this dossier.

4.5  Corrosivity

Not evaluated in this dossier.

4.6 Sensitisation

Not evaluated in this dossier.

4.7 Repeated dose toxicity
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Table 17:

Summary table of relevant repeated dwmseity studies for DIHP

Method

Results

Remarks

Reference

Sprague-Dawley

0.1 and 0.5%
approx.

mg/kg/day respectively)

3.0%
weeks.

rat
(10/sex/group) fed with O, 0.04
(corresponding?
to 0, 38.3, 76.6, 38
DIHH
daily for 13 weeks (90 days). Th
0.05% group was adjusted to 1.0
(766 mglkg/day) at 7 weeks apdood
(2298 mg/kg/day) at 1

tRats in the 0.05% grou
5 (increased to 1.0 % at 7 wee

3signs of respiratory distress, st

gover the last three weeks of t

ogtudy. Body weight gains an

consumption wer

pbdecreased. Total leukocy
counts were significantly
increased for the 3.0% femal
at 90 days.

and urinalysis values we
comparable for all other group
and intervals.

Heart-body weight ratios fo
males in all three dose grou
and thyroid weights for femalg
in the 0.1% group wer
significantly increased.

body-weight ratios weré

observed at 0.5%.

Rats of both sexes in the 3.0
group showed significantl
increased liver weights an
decreased weights of spleg
kidneys, and adrenals.

of gonads in both sexes at 3.0
The quantification of the effed
is not stated in the report.

Males in the 3.0% grou
displayed atrophy of th
spermatogenic epithelium in th
testes.

LOAELfor general effects
sexes, and thyroid weights
females) was 0.1% (76,

mg/kg/day)

LOAEL for testicular effects
was 1-3%
mg/kg/day)

nd 3.0% at 12 weeks) displayeg

b gait, and rigidly or arched tajl

Blood chemistry, hematolog'f/

No effects other than hearnt-

Significantly decreased weight

(heart/body weight ratios in both

(766-2298

PThe test substance
K¥li-isohexyl phthalate
P@ontained < 15%
ffdiheptyl phthalate.

lj??eliability 2 (valid
L with restrictions), as
dhe protocol was no
standardized an
Lyalidated
internationally
(ACC Phthalate
Esters Panel HP
eTesting Group,
s2006).

RUm

0.
t

O

[0}

pfESSO Researc
and Engineering
Company, 1962
ACC Phthalate
Esters Panel HP
Testing  Group,
2006

Beagle dogs (unknown number

animals/sex/group) fed 0, 0.1, 0
or 1.0% (corresponding to appro
180 mg/kg/da
13 weeks (9

0, 18, 90,
respectively)for

oNo significant variations in
Sweight, clinical blood chemistry
xhematology, and urinalysi
yvalues were observed.

0

The composition
» (concentration of
Sisomers) of the tes
substance DIHP i

Esso Researc
and Engineering
t Company, 1962
5 ACC Phthalate

not known.

Esters Panel HP
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days) daily. Low dose walsincreased absolute and relative Testing  Group,
adjusted to 5.0% (900 mg/kg/day)iver weights in the 5.0% group| Reliability 2,as the 2006.
during weeks 9-13. rotocol was nof

Decreased absolute and relatjv! ;

testes weights in the 5.0 %;a:ir:j(;?éc(ijlzed antl
group. Enlarged hepatic Celslnternationally
were observed in the males |i ACC Phthalate
the 5.0% group; these two malg sters Panel HP
also exhibited atrophy of theTesting Group
seminiferous epithelium in theZOOG). !

testes.

LOAEL for testicular and
general effects was 59
(approximately 900 mg/kg/day)|

(=)

4.7.1 Non-human information

4.7.1.1Repeated dose toxicity: oral

Only two studies on repeated dose toxicity arelalk for DIHP. The studies were performed by
Esso Research and Engineering Companyin 1962 antierefore not complying withinternational
standardized and validated test guidelines. Thdiefthave been compiled and summarized for the
U.S. EPA by the American Chemical Council Phthalas¢éer Panel HPV Testing Group (the full
report, including both testing in rat and dog, @¢ available to the dossier submitter). Accordiog t
their assessment the studies are not completabfesaory reported and do not provide complete
information (i.e. information on number of animé®gs) is missing; it is unclear whether a dose-
response relationship was established; and quaattdn of the findings and the statistics are not
presented). However, as these studies are the awa@yablén vivo studies on DIHP they are
included because the findings are in line with regmb effects of transitional (C4-6) phthalates and
thus support the category approach described troset.11.3.

A repeated dose toxicity study was performed inemahd femaleSprague-Dawley rats(Esso
Research and Engineering Company, 1962). The rats fed daily with 0, 0.05%, 0.1% 0r0.5%

(approx. 0, 38.3, 76.6, 383 mg/kg/day, respectiiPfor 13weeks (90 days). The 0.05% group
was adjusted to 1.0% (766 mg/kg/day) at 7 weeks3adeh (2298 mg/kg/day)at 12 weeks. There
was no post exposure period. Clinical observatidomgly weights and food consumption were
recorded weekly. Clinical blood chemistry, hemaggioand urinalysis were performed on 5

rats/sex/group at 30 and 90 days. A complete negraas performed after 13 weeks and organ
weights were recorded. Tissues from the controg%0.and 3.0% groups were examined
microscopically.

Rats in the 0.05% group, which was increased t&d. (@76 mg/kg/day) at 7 weeks and 3.0% (2298
mg/kg/day) at 12 weeks displayed effects on magbeoductive organs including decreased testis
weights and atrophy of the spermatogenic epithelitiims dose group also displayed signs of
respiratory distress, stiff gait, and rigidly orcclaed tail over the last three weeks of the study. |

addition, body weight gains and food consumptiorrewdecreased in the animals during that
period. Rats of both sexes in the 3.0% group shosigdificantly decreased gonads, spleen,
kidneys, and adrenals weights. Liver weights wererdased and microscopic examination of
tissues from rats in the 3.0% group revealed sktlainges in the liver characterized as eosinophilic
areas in the cytoplasm and variation in the sizeth&f nuclei.Total leukocyte counts were
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significantly increased for the 3.0% females atl@@s; blood chemistry, hematology and urinalysis
values were comparable for all other groups arnerwals. Heart/body weight ratios for males in all

three dose groups and thyroid weights for femalethe 0.1% group were significantly increased
over the controls. It should be noted that the degel 0.05% (lowest dose tested) is not relevant a
LOAEL since this dose was changed (as describedeatfoweeks into the study, and consequently
the 0.05% dose level was only effective for 6 weéksrrespondingly, the toxicity of the 3% dose

is probably underestimated since this dose was axhtyinistered during the last week of the study;
during weeks 7-12 the rats were given 1% DIHP. Thus LOAEL was set to 0.1% (approximately

76.6 mg/kg/day) based on increased heart/body Wwemfios in males and increased thyroid

weights in females. No NOAEL could be established.

The systemic effects of DIHP were also examinedB@agle dogs by Esso (Esso Research and
Engineering Company, 1962). Male and female doge wdministered by oral feeding with 0, 0.1,
0.5, or 1.0% DIHP for 13 weeks (90 days) daily. Ldese was adjusted to 5.0% during weeks 9-
13. The animals were observed daily; body weights faod consumption were recorded weekly.
Hematology, blood chemistry, and urinalysis werefgrened initially and at 30 and 90 days. A
complete necropsy was performed after 13 weeksaOwgeights were recorded and the tissues
from the control and high dose groups were exammiedoscopically.

As in rats, DIHP also affected male reproductivgams in Beagle dogs in the 5% dose group. The
males exhibited decreased absolute and relativestageights,and two males exhibited atrophy of
the seminiferous epithelium in the testes. All amsndisplayed normal appearance and behaviour
throughout the study. No significant variationsvieight were attributed to the test substance.
Clinical blood chemistry, hematology, and urinatysralues were within normal limits and
comparable to the controls. Absolute and relatieamliver weights for the dogs in the 5.0% group
increased. Enlarged hepatic cells were also obdarvéhe males in the 5.0% group. Similarly to
the rat study (discussed above), it is likely ttreg toxicity of 5% DIHP is underestimated when
taking into account that this dose was only adrtenési during 4 weeks at the end of the study.
Nonetheless, LOAEL was set to 5% (approximately @tifjkg/day) and the NOAEL was 1.0%
(approximately 180 mg/kg/day).

4.7.1.2Repeated dose toxicity: inhalation
4.7.1.3Repeated dose toxicity: dermal
4.7.1.4Repeated dose toxicity: other routes
4.7.1.5Human information

4.7.1.60ther relevant information

4.7.1.7Summary and discussion of repeated dose toxicity

Repeated dose toxicity data are presented fornrdtion as they may provide relevant data for
assessment of reproductive toxicity and no clasgifbn is discussed and proposed for this
endpoint.There are two repeated dose toxicity studvailable for DIHP. Based on the literature for
phthalates with a backbone of 4-6 carbon atomer land kidney effects from repeated doses
studiesis expected, particularly at high doseseddd DIHP induced hepatic effects typical of
structurally similar phthalates (see Table 19)udatg significantly increased liver weights of both
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sexes in rats exposed to DIHP (3% or 2298 mg/kg/ttapugh the diet for up to 90 days. Weights
of spleen, kidneys and adrenals were also redurcteese animals. Moreover, weights of gonads of
both males and females at 1-3%(776-2298 mg/kg/da@widecreased, and the males displayed
atrophy of the spermatogenic epithelium in tesEilar manifestations were observed in dogs in
a comparable 90 day study. Increased absoluteedaiive mean liver weights, decreased absolute
and relative testes weight, and testicular effacduding atrophy of seminiferous epithelium, in
the 5.0% (900 mg/kg/day) group were noted.

The data presented in this section is the onlylawiaiin vivo data on DIHP and is not sufficient to
confirm testis toxicity for C&L as such, howeverettindings supports for classification for
reproductive toxicity based on a category approaicistructural similar phthalates (see section
below).

4.8 Specific target organ toxicity (CLP Regulation) — epeated exposure (STOT RE)

Not evaluated in this dossier.

4.9 Germ cell mutagenicity (Mutagenicity)

Not evaluated in this dossier.

4.10 Carcinogenicity

Not evaluated in this dossier.
4.11 Toxicity for reproduction
4.11.1 Effects on fertility

4.11.1.1 Non-human information

There are no mammalian reproductive toxicity steida@ailable for DIHP. However, there are
numerous experimental studies on structural sinpllathalates linking phthalate exposure and
various impacts on reproduction.

4.11.1.2 Human information

Numerous studies linking phthalate exposure ansbwarimpacts on human fertility are published.
However, within this abundant literature, noneealthg with DIHP on its own or within a mixture.

RAC evaluation of reproductive toxicity

Summary of the Dossier submitter’s proposal

The data on the toxicity of DIHP or the total reaction product are very limited and there
are no mammalian reproductive or developmental toxicity studies available for this
substance (or the total reaction product).
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The estrogenic activity of DIHP has been examined using a series of short-term in vitro
and in vivo assays. Some jn vitro studies suggest that DIHP (or an isomeric mixture of
DIHP) was able to induce human estrogen receptor a-agonistic activity as well as
androgen receptor-antagonistic activities, but did not induce a vaginal cornification
response or an increase in uterine weight in vivo.

The dossier submitter performed an extensive and in the view of the Committee, well-
conducted read-across analysis based on the existing data on reproductive and
developmental toxicity of the transitional phthalates with high structural similarity to
DIHP, which includes DIBP, DBP, DIPP, DPP, DnHP and DEHP. These phthalates constitute
a clear structural category that allows for read-across to fill data gaps for DIHP and
supports the conclusion that DIHP is a reproductive toxicant. Adverse effects in the
developing male pup, including malformations of the male reproductive system and
feminisation of male sexual differentiation, appear to be the most sensitive
developmental endpoints. Other relevant effects are decreased testes weight, decreased
sperm production, and decreased testosterone levels.

Comments received during public consultation

Comments were received from five MSCAs, all of which supported the classification
proposal of the dossier submitter. One MSCA queried whether a more specific hazard
statement (i.e., H360FD) would be more appropriate. As the proposed classification
relates to both fertility and developmental toxicity, the dossier submitter in their
response indicated that H360FD could indeed be appropriate, but noted that not all of the
substances used in the category approach have this hazard statement (DEHP, DIPP, DPP
and DnHP are classified as H360FD, but the DIBP and DBP classification is H360Df).

Assessment and comparison with the classification criteria

The CLP criteria for classification as Repr. 1B requires data from animal studies, with
evidence of effects on the reproductive system in the absence of major general toxic
effects, and with a MoA relevant to humans. While there are no such data for DIHP or the
total reaction product, the proposed classification is based on read-across from other
phthalates with similar chemical structure, for which consistent data exist for adverse
reproductive effects.

To allow for such read-across, CLP requires that a group of substances are identified
which have similar physicochemical, toxicological and ecotoxicological properties, based
on their structural similarities, common functional group(s), common precursors and/or a
consistent pattern of variation of the relevant biological potency across the category.
These conditions are met in the case of DIHP, where a category was built consisting of
seven structurally similar ortho-phthalates (DIBP, DBP, DIPP, DPP, DIHP, DnHP and
DEHP) with increasing alkyl side-chain length (C3(C4), C4, C4(C5), C5, C5(C6), C6,
C6(C8), respectively).

RAC considered the justification given for this chemical category by the dossier submitter
well-explained and well-argued. RAC supported the conclusion of the dossier submitter
that there was clear evidence of reproductive toxicity (both fertility and developmental
toxicity) as an intrinsic and hazardous property of the transitional phthalates (supported
with data on DIBP) in the category, all of which are already classified as Repr. 1B (DIBP,
DBP, DIPP, DPP, and DEHP) or about to be classified as in this hazard class and category
(DnHP; RAC has adopted the opinion as Repr. 1B, but DnHP is not yet included in the list
of substances with a harmonised classification in Annex VI to CLP).

The proposed read-across from these phthalates to DIHP and the total reaction product
was therefore considered justified, and the proposed classification of these compounds as
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Repr. 1B - H360 was supported. Repr. 2 is considered inappropriate, as the read-across
is based on data where reproductive effects have been seen in at least two species (rat
and mouse) and the proposed mechanism of action is considered relevant to humans. In
the absence of relevant toxicity data on the compounds themselves, it is difficult to
decide on a specific hazard statement under CLP and on the most appropriate category
under DSD (in particular for fertility, since that classification is not the same for the
various phthalates in the category). In the response to the comments received during
public consultation, the dossier submitter expressed a preference for H360FD, which is
consistent with the proposal for Repr. Cat. 2; R60-61 under DSD. RAC supported this
classification, as the read-across data includes endpoints for both fertility and
developmental toxicity. Moreover, the substances on both sides of DIHP in the category
(based on alkyl side-chain length; DIPP and DPP having shorter alkyl side-chains, and
DnHP and DEHP having longer alkyl side chains) have H360FD, and one of these (DnHP)
is even part of the total reaction product.

4.11.2 Developmental toxicity

4.11.2.1 Non-human information

Numerous studies linking phthalate exposure andbwsreffects on developmental toxicity are
published. However, within this abundant literaturene is dealing with DIHP on its own or within
a mixture.

4.11.2.2 Human information

Numerous studies linking phthalate exposure andowsrimpacts on human development are
published. However, within this abundant literaturene is dealing with DIHP on its own or within
a mixture.

4.11.3 Other relevant information

411.3.1 Mode of action/ Endocrine disruptor propety

The estrogenic activity of DIHP has been examingdgia series of short-terim vitro andin vivo
assays. DIHP was negative for estrogenic activitp irecombinant yeast assay (4.8%100°M)

and did not induce cell proliferation in the esgngesponsive human breast cancer cell line ZR-75
(107 — 10° M) (Harris et al., 1997). Furthermore, DIHP M) did not have an effect on estrogen-
inducible growth of yeast, and was not able to aedastrogenic responsisvivo in uterotrophic
and vaginal cornification assays using immature arature ovariectomised rats at any of the
concentrations tested (20, 200, and 2000 mg/kg)tlier duration ofthe five day long study
(Zacharewski et al., 1998). In contrast, other istsideveal estrogenic responses of DIHP. Imnan
vitro rat uterine competitive ligand-binding assay DIfg®meric mixture) was a weak competitive
agonist at the estrogen receptor (ER) and weaklyded ER-mediated gene expression in MCF-7
cells at 10M (Zacharewski et al., 1998). Moreover, DIHP (mbetwof isomeric isomers) (TOM)
demonstrated estrogenic activities in a human BRit notp) reporter gene assay in CHO-K1 cells
transfected with expression vectors for humana,ERRB and androgen receptor (AR). DIHP
demonstrated anti-estrogenic activity viafEiR the presence of B#estradiol and anti-androgenic
activity in the hAR-transactivation assay (Takeustal., 2005).
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In summary, some vitro studies suggest that DIHP or an isomeric mixtdrBI6lP was able to
induce human estrogen recepiteagonistic activity and androgen receptor-antaganactivities,
but did not induce vaginal cornification responsai increase in uterine weightvivo.

4.11.3.2 Category approach - Chemical grouping

There are no mammalian fertility or developmentadidity studies available for DIHP, however,
there is a convincing literature demonstrating aslveffects of structurally similar transitional4(C
C6) phthalates on these endpoints. To generatenmatmn on the potential reproductive and
developmental toxicity of DIHP for the purpose @frimonized classification a chemical grouping
approach was utilized. The method of chemical @ateg or grouping is supported in REACH
Article 13 - Information on intrinsic properties of substanceaynbe generated by means other
than tests, provided that the conditions set otnnex Xl are met. In particular for human toxicity
information shall be generated whenever possiblenaans other than vertebrate animal tests,
through the use of alternative methods, for examplegitro methods or qualitative or quantitative
structure-activity relationship models or from infoation from structurally related substances
(grouping or read-across).

The REACH Guidance document on grouping of chemi¢@hapter R.6) is complying with the
OECD principles for the validation of Chemical gping (2007) and recommends a stepwise
procedure to the formation of chemical categories.feporting format is described below.

Identification of a structure-based category and itnembers

Phthalate esters are characterized by a diestatste consisting of a benzenedicarboxylic acid
head group linked to two ester side chains. Thsemeric forms of benzenedicarboxylic acid esters
exist: ortho-phthalates, metaphthalates andpara-phthalates, also known as phthalates,
isophthalates and terephthalates, respectivelynidst commorrtho-phthalates possess ester side
chains ranging from C1 to C13. Side chains mayifat, branched or a combination of linear,
branched and ringed structures. Commonly, both chdéns are structurally identical, but for some
phthalates they differ. The structural charactiesstof the ester side chains affect both the
physical/chemical andbiological properties of phdteaesters. The phthalate esters are divided into
three subcategories based on their physicocheraiwltoxicological properties (ACC Phthalate
Esters Panel HPV Testing Group, 2001; U.S. EPAQR01

(1) low molecular weight phthalates,
(2) transitional phthalates, and
(3) high molecular weight phthalates.

The transitional phthalates group includesphthalatataining >10 percent molecules derived from
alcohols with alkyl chains of four, five, or sixrbans and tend to have higher water solubility,
volatility, propensity to migrate, and dermal alpimm compared to high molecular weight
phthalates (Elsisi et al., 1989; ACC Phthalate isdanel HPV Testing Group, 2001).

According to Fabjan et al 2006a chemical categppr@ach ofortho-phthalate esters with different

side chain lengths and substance structure caeaoiy applied for predicting adverse reproductive
effects in experimental animals. The authors tefteccommonly accepted assumption introduced
byFoster et al 1980 stating that phthalates wighalkyl side-chain length from C4 to C6 produce
similar severe reproductive effects in experimeatamals. The main effects are reported to be on
male sexual development and the effects relateshticandrogenic activity appeared to be the most
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critical. Hence, for the purpose of filling datapgain reproductive toxicity for harmonized
classification and labelling of DIHP in the curreneport, a chemical category was
established,according toOECD recommendations gaedlay REACH Guidance, including seven
selectedbrtho-phthalateswith side chain lengths of 3-6 carbdrable 19). DIHP, with a side chain
length of 5-6 carbons, is already a member of sgvaublished phthalate categories for hazard
characterization screening carried out by inteomati associations and public bodies (ACC
Phthalate Esters Panel HPV Testing Group, 2001;NAE, 2008; U.S. EPA, 2010; U.S. CPSC,
2010).
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Reporting format for the transitional ortho-phthake category

1. Category definition and its members

1.1 Category definition

The category is defined astho-phthalates with carbon side chains in the lengthrival 3-6
and is based on already published phthalate cagsg{fPhthalate Esters Panel HPV Tesling
Group, 2001; OECD 2004; Fabjan et al., 2006; NA®& U.S. EPA, 2010).

1.1.a. Category Hypothesis

The selectedbrtho-phthalates with the alkyl side-chain length fro8 @ C6 have similaf
physicochemical, biological, and toxicological peoies that would be expected to behave jn a
predictably similar manner across the defined @ategpectrum. Thus, reproductive toxicity|is
an intrinsic hazard of all the selected phthaldteghe category and read-across can| be
performed to fill data gaps of reproductive toxicithere data of DIHP is lacking.

1.1.b. Applicability domain (AD) of the category

The category applies to di-alkgrtho-phthalate esters. Criterion for selection of trého-
phthalates was primarily the length of the alkylich(3-6 carbon atoms). Secondly, the
structural similarities and similarity in linearignd branching of the alkyl chains, and thirdly,
the availability of documented effects on reproductoxicity was decisive for the inclusion |n
the category.

The seven members of this category consist of fliseal/or branched dibutyl, dipentyl, apd
dihexyl phthalate esters. The branched alkyl chamscomposed of varying mixed isomdrs.
The length of the alkyl chains varies by substartive,backbones range from C3 to C6. The
backbones in all but one category member contathyhbranching, only the bis(2-ethyl hexyl)
(DEHP) phthalate backbone contains ethyl branching.

Six out of the seven phthalates in the categorgrigelvithin the already recognized transitiopal
subcategory (C4-C6). One of the phthalates in #tegory of the current dossier, diisobutyl
phthalate (DIBP), has a side chain length of 3 @asbwith a methyl-branching and thus has a
total of 4 carbons in the side chain and has theesaolecular weight as DBP (4C). DIBP]is
included in the current chemical grouping as aisehthemical.

1.1.1c. List of endpoints covered

For the purpose of harmonized classification atellang the category approach was applied
tothe endpoint reproductivetoxicity.

1.2 Category Members

Category members are sewvetho-phthalates with carbon side chains in the intevi&-6
carbon atoms. Numbers indicates the length of #iban side chain, and in parentheses|the
total number of carbon atoms in the side chaindicated. DIHP, the substance subject to r¢ad-
across, is indicated in bold text.
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Diisobutyl phthalate (DIBP) CAS 84-69-5 Di-n-butyl phthalate (DBP) CAS 84-74-2

LY

99 2000

B XCCT

3C (4C) 4C

Diisopentyl phthalate (DIPP) CAS 605-50-5 Di-n-pentyl phthalate (DPP) CAS 131-18-0

oo Il_—'\_/\.‘
o NN

4C (5C) 5C

Diisohexyl phthalate (DIHP) Di-n-hexyl phthalate (DnHP) CAS 84-75-3
CAS 68515-50-4

@:W L FOOS

5C* (6C) (*predominant length) 6C

Diethylhexyl phthalate (DEHP) CAS 117-81-

~

/xzv ~

oC

(,L ~

6C (8C)

1.3 Purity / Impurities

DBP: Degree of purity 99% (w/w); impurities ca. 0.01% (w/w) butal-1-&AS 71-36-3), ca.
0.01% (w/w) butyl benzoate (CAS 136-60-7)

DEHP: Degree of purit99.6%; impurities CAS. 84-77-2, 5444-75-7, 10143960

No information onthe other members of the categmgrding impuritieswas reported in the
CLH or SVHC dossiers, or by the industry C&L sdHssification.

2. Category justification

The category includes severtho-phthalates ordered according to increasing si@ndength
and molecular weight. The ordering of the membgrsbreasing side chain length also refle

a trend across the category for decreasing wateibiity and increasing n-octanol/watg

partition coefficient (Loglw), i.e. longer side chain gives lower water soityil Lower
molecular weight phthalates with shorter side cha&ixhibit slight to moderate water solubili

cts

Y,

whereas, higher molecularweight phthalates witlyéorside chains are insoluble.
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However, no observed trend in increasing/decreasixigity for higher/lower molecular weigh
across the category is observed, but the LOAELSs adegend on the degree of testing and dpse-
spacing.The category members exhibit low acute deximal and inhalation toxicity and thgy
are not classified for acute toxicity. According dwailable information none of the selected

phthalates are classified for irritation, or skémsitization. Moreover, the selected phthalateg are
not classified as mutagenic or as carcinogenic.

Furthermore, there is no apparent difference iratflassociated with side chain length| in

repeated dose toxicity studies. Adverse effecta variety of tissues have been reported and for
the majority of phthalates toxicity was noted aseat or above 100 mg/kg bw/day. The most
common target organs (not including the reprodectirgans) were the liver and kidney.

When ranking the toxicity of the selected suppgrihthalates DBP appears as the most patent
reproductive toxicant, and DPP as the least pqibtitalate. The available data on reproductive
and developmental toxicity have been evaluatedigusly and DIBP, DBP, DIPP, DPP apd
DEHP have been classified according to Directivib48/EEC as Repr. Cat. 2; R60 and/or|61
(i.e. 1B according to CLP). The proposal for a hamiped classification Repr. 1B of DnHP Has
recently been supported by the Risk assessment @mwarmat ECHA. Consequently, the
available data on reproductive toxicity is consadersufficient and valid for the referenge
phthalates and may be appropriately used for reemba and data gap filling purposes [for
DIHP.

3. Data matrix

The data matrix is constructed with category enalgoversus members.The members |are
ordered according to increasing chain length andecodar weight (Tablel9). Data for
physicochemical properties are included in the maand experimental results of repeated
dosetoxicity studies are presented to indicate lainadverse effects and potencies of [the
category members. For read-across purposes, exgedhndata on reproductive toxicity gre
listed. To fill the data gaps on reproductive tayiof DIHP interpolation from measured values
of reference members of the category from bothssadeDIHP in the data matrix was used|to
estimate missing data points. A more comprehersivemary of fertility and developmental
toxicity studies of the supporting members are tbumAppendix .

4. Conclusions per endpoint for C&Land dose descrijor

The data from the supporting phthalates cover ttegomty of the carbon numbers and
molecular types found within this category. Thussireasonable to assume that the data from
the extensively tested members of this categorybeansed to fairly predict the toxicologidal
properties of the less well studied member DIHP. raference substances included in the
category are classified as being reproductive toi&; Repr. 1B. DEHP, DBP and DIBP hgve
been identified as Substances of Very High Coneach have been included in the Candidate
List pursuant to REACH article 57¢ (CAS no 117-81ED/67/2008; CAS no 84-74-2,
ED/67/2008; CAS no 84-69-5, ED/68/2009). The pldted for which most data is available are
DEHP, DBP and DIBP. Less information is availabbe DnHP and DPP. No mammalian
toxicity data is available for DIPP (see Table h8 49). DIPP has, however, been grouped|and
classified as Repr. 1B together with dipentyl pldteaesters: 1,2-benzenedicarboxylic ag¢id,
dipentylester, branched and linear (CAS no 8477D)00&-pentyl-isopentylphthalate, di-p-
pentyl phthalate (131-18-0) (Annex VI; Index No.76426-00-1). The available data permit|an
assessment of the reproductive toxicity of thiggaty of phthalates, and no further testing of
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dihexylester, branched and linear

the member (DIHP) with lacking data is warrantedpf®ductive toxicity is concluded to be
intrinsic hazard of the phthalates in the currenémical group and consequentlyDIHP
anticipated to behave in a similar way as the ezfeg chemicals. Therefore, classification

DIHP as Repr. 1B is warranted. The specific haassdeffect (fertility or developmental

toxicity) of the reproductive toxicity is howeveotindicated.The anticipatedeffectivedose Ig
for reproductive toxicity is approx. 100-700mg/kg/day.
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Table 18.A summary of the available data on seleaeendpoints ofmammalian toxicity for theortho-phthalate category

Repeat dose Fertility Develqp_mental
toxicity toxicity
DIBP (3C) A A A
DBP (4C) A A A
DIPP (4C) No data No data No data
DPP (5C) A A A
DIHP (5-6 C) S R R
DnHP (6C) A A A
DEHP (6C) A A A

A= acceptable data
S = some data, but not sufficient to draw conclusliectly
R=read across
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Table 19. Data matrix for the phthalate category: ysicochemical properties and mammalian toxicity

Kemppinen &
Gogcen 1956;
cited in ECB

2006)

CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DnHP DEHP
NAME
CHEMICAL C16H2:04 C16H2204 Ci18H2604 CigH2604 CooH3004 CooH3004 C24H3g04
FORMULA
SIDE CHAIN 3C 4C 4C 5C 5C* (6C) 6C 6C
LENGTH .
(* predominant
length)
PHYSICO-CHEMICAL DATA
Molecular 278.35 278.35 306.41 306.41 334.46 334.46 390.57
weight
Physical state liquid liquid liquid liquid liquid liquid liquid
Melting Point -37 -69 <-25 <-55 -27.4 -27.4 -55 or -50
(C°) (Woodward, (DIN-ISO 3016 | (ECHA CHEM, | (U.S. CPSC, (Staples et al., [ (NICNAS, (ECHA Annex
1988; cited in BASF AG IUCLID) 2010) 1997; ACC 2008d; cited in | XV-dossier, 2008)
ECHA Annex Ludwigshafen; Phthalate Esters| ECHA Annex
XV-dossier, Huels AG Marl Panel HPV VI-dossier,
2009) Sicherheitsdaten Testing Group, | 2010)
blatt Palatinol C 2006)
25.4.1994; cited
in ECB RAR,
2004)
Boiling Point 320 340 339 342 373 350 385
(o) (Héartel, 1985; (BASF AG (ECHA CHEM, | (U.S. CPSC, (U.S. EPA, (NICNAS, 230°C at 5 mm Hg
cited in ECHA Ludwigshafen/K | IUCLID) 2010) 2000; ACC 2008d; cited in ECHA A
Annex XV- irk-Othmer Phthalate Esters| ECHA Annex g(v d 'nnez)(OOS
dossier, 2009) | 1982; Huels AG Panel HPV VI-dossier, -dosser, )
Marl/i.a. Testing Group, | 2010)
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CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DnHP DEHP
NAME
RAR, 2004)
Density 1038 at 25°C 1045 at 20°C 1020 at 20°C Not available 1010 1011 at 25°C 984 at 20°C
(kg/m?) (NICNAS, 2008)| (NICNAS, 2008)| (ECHA CHEM, (ExxonMobil (NICNAS, (NICNAS, 2008a)
IUCLID) Chemical Co, 2008d; cited in
2000; U.S. ECHA Annex
OSHA, 2001) VI-dossier,
2010)

Vapour Pressure| 0.01 Pa at 20°C | 0.0097 Pa at 0.025 Pa at 25°( 0.026 Pa at 25°C 0.000344 Pa at | 0.000667 Pa at | 0.000034 Pa at
(Pa) (Potin-Gautier et 25°C (ECHA CHEM, | (U.S. CPSC, 25°C 25°C 20°C
al., 1982; cited | (BASF AG IUCLID) 2010) (Cousins and (NICNAS, (ECHA Annex
in ECHA Annex | Ludwigshafen; Mackay, 2000; | 2008d; cited in | XV-dossier, 2008)
XV-dossier, Huels AG Marl ACC Phthalate | ECHA Annex
2009) Banerjee & Esters Panel VI-dossier,
Howard, 1984; HPV Testing 2010)
cited in ECB Group, 2006)
RAR, 2004)
Partition 4.11 4.57 5.45 5.62 6 at 25°C 6.30 7.5
Coeficient (Leyder and (Huels AG (ECHA CHEM, | (Ellington and (Cousins and (NICNAS, (ECHA Annex
(log Kow) Boulanger, Marl/Leyder & IUCLID) Floyd, 1996) Mackay, 2000; | 2008d; cited in | XV-dossier, 2008)
1983; cited in Boulanger, ACC Phthalate | ECHA Annex
ECHA Annex 1983; cited in Esters Panel VI-dossier,
XV-dossier, ECB RAR, HPV Testing 2010)
2009) 2004) Group, 2006)
Water Solubility | 20 mg/L at 20°C| 10 mg/L at 20°C| 1.1 mg/L at| 0.8 mg/L at 0.159 mg/L at 0.05 mg/L at 0.003 mg/L at
(mg/L) (Leyder and (ECB RAR, 20°C 25°C 25°C 25°C 20°C
Boulanger, 2004) (ECHA CHEM, | (U.S. CPSC, (Cousins and (NICNAS, (ECHA Annex
1983; cited in IUCLID) 2010) Mackay, 2000; | 2008d, cited in | XV-dossier, 2008)
ECHA Annex ACC Phthalate | ECHA Annex
XV-dossier, Esters Panel VI-dossier,
2009) HPV Testing 2010)

Group, 2006)
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CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DnHP DEHP
NAME
MAMMALIAN TOXICITY
Repeated Dose | LOAEL liver = LOAEL liver = No repeated LOAEL liver = LOAEL liver = LOAEL liver = LOAEL liver = 24
Toxicity 3500 mg/kg 752 mg/kg dose toxicity 4790 mg/kg 776-2298 mg/kg | 1824 mg/kg mg/kg bw/day
bw/day based on bw/day based on] studies available| bw/day based o bw/day based or] bw/day (only based on increasefl
increased liver | increased liver | for DIPP increased liver | increased liver | dose tested) relative liver
weights (male weight; reduced weights weights. based on weight.
and females). he.patoceIIgI.ar . Mouse, oral Rat, oral (diet). hepatopellular Rat (only males),
. lipid deposition; ) necrosis, fat .
Rat, oral (diet), 4 increased (diet), 14-weeks,| 90 days, pre- accumulation oral (diet), 28
hs, pre- ; continuous GLP study. ' days, other (GLP).
gfgt ’d palmitoyl-CoA breedi loss of glycogen; ’
study. oxidase activity. :gfoclglg (Esso, 1962; increased liver | (BIBRA, 1990;
(Hodge 1954; Rat, oral (diet) P ' ACC Phthalate | enzymes. cited in ECB
thed |nXEVCHA 90 days, OECD (;;ggdel etal., Elsot\e/r_sr Prf[\_nel Rat, oral (diet), RAR, 2008)
nnex TG 408. ) esting 21 days,

dossier, 2009)

(Schilling 1992;
cited in ECB
RAR, 2004)

LOAEL liver =
359 mg/kg/day
based on
increased liver
weights (males)
and increased
peroxisomal
enzyme activity
in livers (male
and females).

Rat, oral, 13-
weeks, other.

(NTP, 1995;
Wine et al.,
1997; cited in
ECB RAR,
2004).

Group, 2006)

LOAEL liver =
900 mg/kg/day
based on
increases in
absolute and
relative (to body
weight) liver
weights, hepatic
cell enlargement

Dog, oral (diet),
90 days, pre-
GLP study.

(Esso, 1962;
ACC Phthalate
Esters Panel
HPV Testing
Group, 2006)

modified OECD
TG 407 (1 dose
instead of 3, few
animals/time
point).

(Mann et al.,
1985; cited in
ECHA Annex
VI-dossier,
2010)

LOAEL liver = 63
mg/kg/day (males)
and 73 mg/kg/day
(females) based on
increased liver
weight.

Rat, oral (diet), 13
weeks, US-EPA
standard, GLP.

(Eastman Kodak,
1992; cited in
ECB RAR, 2008)
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CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DnHP DEHP
NAME
LOAEL kidney | LOAEL kidney LOAEL kidney | LOAEL kidney | LOAEL kidney | LOAEL kidney =
= 2000 mg/kg =752 mg/kg = 4790 mg/kg =776-2298 =1670-1870 147 mg/kg
bw/day based on bw/day based on bw/day based on mg/kg bw/day, | mg/kg bw/day, | bw/day, based on
reduced kidney | increased kidney reduced kidney | based on based on increased kidney
weight. weight. weights. decreased decreased weight.
Rats, oral (diet), | Rat, oral (diet), Mouse, oral kidney weights. rk?(!iitgﬁadrenal Rat, oral (diet),
1 week, other. 90 days, OECD (diet), 14-weeks,| Rat, oral (diet), weights 104 weeks,
(Oishi and TG 408. continuous 90 days, pre- ' comparable to
Hiraga 1980b) | (Schilling 1992; B:gteodclglg GLP study. gﬂ(;(éea;);gl (diet), | guideline study.
cited in ECB ’ (Esso, 1962; continuous (Moore 1996;
RAR, 2004) (Heindel et al., ACC Phthalate breeding cited in ECB
1989) Esters Panel RAR, 2008)
X protocol (2
P Tty generations).
LOAEL kidney Group, 2006)
= 359 mg/kg/day (Lamb et al.,
based on 1987; cited in
increased kidney ECHA Annex
weights (males). Vi-dossier,
2010)
Rat, oral, 13-
weeks, other.
(NTP, 1995;
Wine et al.,
1997; cited in
ECB RAR,
2004).

LOAEL general | LOAEL general LOAEL general | LOAEL general | LOAEL general | LOAEL general =
= 3500 mg/kg =359 mg/kg = 4790 mg/kg =75 mg/kg = 2000 mg/kg 70 mg/kg bw/day
bw/day based on bw/day based on bw/day based on bw/day, based | bw/day, based | based on
decreased body | decreased reduced body on increased on increased decreased body
weights (male) | haemoglobin weights. heart weights in | activity in the weight.
based on values and M | males thyroid gland Rat | (diet
retarded growth | erythrocyte ouse, ora . and microscopic at, oral (diet),
. (diet), 14-weeks,| Rat, oral (diet), 102 weeks,

. counts (males); / changes.
Rat, oral (diet), increased continuous 90 days, pre- comparable to
4-months, pre- breeding GLP study. Rat, oral (diet), | guideline study
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CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DnHP DEHP
NAME
GLP study. numbers of protocol. (Esso 1962a; 21 days, (only males)
(Hodge 1954; E)rlr?;gsp;latelets (Heindel et al., EPA 2010) -IanO(ﬂge?d(fEéZ (Ganning et al.,
cited in ECHA ’ 1989) : 1987, 1990; cited
instead of 3, few| :
Annex XV Rat, oral, 13- animals/time in ECB RAR,
dossier, 2009) | weeks, other. point). 2008)
(N.TP' 1995; (Hinton et al.,
Wine et al 1997; R
ited in ECB 1985; cited in
SA“"R '2004 ECHA Annex
! )- VI-dossier,
2010)
Reproductive Repr. 1B Repr. 1B Repr. 1B Repr. 1B Current proposall Supported Repr. 1B H360FD
Toxicity H360Df H360Df H360FD H360FD for harmonized | proposal for
P . Repr. Cat. 2, R60-
e classification: harmonized
- Classification Repr. Cat. 2; Repr. Cat. 2; Repr. Cat. 2; Repr. Cat. 2; classification by 61
- R61 Repro 3; R61 Repro 3; R60-61 R60-61 Repr. 1B .
-Fertility R62 R62 H360 RAC:
-Developmental Repr. 1B
Toxicity H360FD
- Effects on Repr. Cat. 2;
reproductive R60-61
system in
Repeated Dose | pertility: Fertility: Data not Fertility: Read across Fertility: Fertility:
Toxicity studies available
LOAEL =125 LOAEL =15 - ’ LOAEL = 1000 LOAEL= 125 LOAEL = 14
mg/kg bw/day 3.0 mg/kg mg/kg bw/day mg/kg bw/day mg/kg bw/day
based testicular | bw/day based on based on based on severe| based on testicula
damage, with reduced number histopathological malformations | toxicity.
degeneration of | of spermatocytes lesions in of the LOAEL = 359
seminiferous in adult male testicular tissue. reproductive M b_ /d
tubules. Rat, oral offspring. R | tract observed in qu g widay d
(gavage), GD . at, oral young adult ased on Impaire
12-21, guideline Rat, oral (diet), (gavage, single males. fertility and litter
stu dy, GD 15 to PND dose), 10 weeks parameters
' 21, other. other. Rat, oral gavage Rat | (diet) 2
(Saillenfait et al., . . GD 12-20, other| ~at ora ( |e.),
oo (Lee et al., 2004 (Lindstrom et years, guideline
2008, cited in al., 1988: cited (Saillenfait study (3-gen.)
ECHA Annex | LOAEL = 52-80 in ECBI PM, Sabaté and
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CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DnHP DEHP
NAME
XV dossier, mg/kg bw/day 2000) Gallissot 2009; | (Wolfe et al.,
2009) (male-female) _ cited in ECHA 2003; cited in
based on LOAEL =300 Annex V- ECB RAR, 2008)
reduced number mg/kg/day baseq dossier, 2010)
of live born on reduced.
pups. number of live
fetuses, _
Rat, oral (diet), increased LOAEL = 380-
119 days, incidence of 430 mglkg
continuous resorptions, bw/day based or}
breeding increased fetal red_uced nu_mber
protocol (2- mortality (in (_)f litters/ paur,
generations). combination g\r'% F;)L:g;g'rtttgn
(NTP, 1995; \r/gghu(s::egdnlflcant of pups born
Wine et. al., . maternal weight alive.
1997; cited in : . .
ECB RAR, gain compared Mice, oral (diet),
2004) to control, 105 days
however, continuous
maternal body breeding
weight was protocol (2
reduced <20%). generations).
Rat, oral gavage (Lamb et al.,
gestation day 1987; cited in
(GD)8-18, other. ECHA Annex
(Howdeshell et VI-dossier,
al, 2008) 2010)
Developmental | Developmental | Data not Developmental | Read across Developmental | Developmental
study: study: available. study: study: study:
LOAEL =125 LOAEL=1.5- Only dose LOAEL= 125 LOAEL =14
mg/kg bw/day 3.0 mg/kg tested: 500 mg/kg bw/day mg/kg bw/day
based on bw/day based on mg/kg bw/day based on based on increase
testicular persistent resulted in degeneration of | incidences of
damage, with mammary gland decreased AGD seminiferous small or aplastic
degeneration of | toxicity and (male) tubules in young| testes and
seminiferous reduced number adult males epididymis,
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CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DnHP DEHP
NAME
tubules. of Rat, oral gavage andreduced seminiferous
spermatocytes. GD12-19, other. AGD on PND 1 | tubule atrophy.
Rat, oral gavage males
GD12-21, Rat, oral (diet), (Liu et al., 2005; ' Rat, oral (diet), 2
guideline study. | GD 15 to PND U.S. CPSC, Rat, oral gavage| years, guideline
21, other. 2010) GD12-20, other. | study (3-gen.)

(Saillenfait et al.,
2008; cited in
ECHA Annex
XV dossier,
2009)

(Lee et al., 2004

Two generation
study:

Developmental
LOAEL = 256-
385 mg/kg
bw/day (male-
female) based ol
testicular
atrophy and
seminiferous
tubule
degeneration in
F1.

Rat, oral (diet),
119 days,
continuous
breeding
protocol (2-
generations).

(NTP, 1995;
Wine et al.,
1997; cited in
ECB RAR,
2004)

(Saillenfait,
Sabaté and
Gallissot 2009;
cited in ECHA
Annex VI-
dossier, 2010)

(Wolfe et al.,
2003; ECB, 2008)

Repeated dose

Repeated dose

Repeated dose

Repeated dose

Repeated dose

Repeated dose

toxicity study: toxicity study: toxicity study: toxicity study: toxicity study: toxicity study:
LOAEL = 1500 | LOAEL LOAEL LOAEL LOAEL LOAEL

mg/kg bw/day reproductive reproductive reproductive reproductive reproductive
(only one dose | system = 250 system = 4790 | system = 2298 | system = no system = 7 mg/kg
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CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DnHP DEHP
NAME

tested) based on
decreased testes
weight,
histological
changes.

Rats, oral (diet),
1 week, other.

(Oishi and
Hiraga 1980a;
cited in ECHA
Annex XV
dossier, 2009)

LOAEL
reproductive
system = 3500
mg/kg bw/day
based on
decreased testes
weights.

Rat, oral (diet),
4-months, pre-
GLP study.

(Hodge 1954;
cited in ECHA
Annex XV

dossier, 2009)

mg/kg bw/day
based on
testicular
degeneration in
tubules, and
changes in
testicular
enzymes
associated with
degeneration of
spermatogenic
cells.

Rat, oral, 15
days, other
(limited).

(Srivastava et
al., 1990; cited
in ECB RAR,
2004)

LOAEL
reproductive
system =712
mg/kg bw based
on degeneration
of germinal
epithelium.

Rat, oral, 13-
weeks, other.

(NTP, 1995;
Wine et al.,
1997; cited in
ECB RAR,
2004).

mg/kg bw/day
based on
decreased testis
seminal vesicles
epididymis
weights,
histopathological
lesions in testes
and epididymis.

Mouse, oral
(diet), 14-weeks,
continuous
breeding
protocol.

(Heindel et al.,
1989)

mg/kg bw/day
based on
decreased testes
weight and
atrophy of the
spermatogenic
epithelium.

Rat, oral (diet),
90 days, pre-
GLP study.

(Esso, 1962;
ACC Phthalate
Esters Panel
HPV Testing
Group, 2006)

LOAEL
reproductive
system = 900
mg/kg/day baseg
on testicular
changes.

Dog, oral (diet),
90 days, pre-
GLP study.

(Esso, 1962;
ACC Phthalate
Esters Panel
HPV Testing
Group, 2006)

effect on testes
were observed
(in available
repeated dose
toxicity studies).

Rat, oral (diet),
21 days,
modified OECD
TG 407 (1 dose
instead of 3, few
animals/time
point).

(Mann et al.,
1985; Hinton et
al., 1985; cited
in ECHA Annex
VI-dossier,
2010)

bw/day based on
atrophy and
inhibition of
spermatogenesis
Rat, oral (diet),
102 weeks,
comparable to
guideline study
(only males)

(Ganning et al.,
1987, 1990; cited
in ECB RAR,
2008)

LOAEL
reproductive
system = 789
mg/kg bw/day
based on
decreased absolut
and relative testis
with associated
increased
incidence of
bilateral
aspermatogenesis

Rat, oral (diet),
104 weeks
(chronic toxicity),
comparable to
guideline study.

(Moore 1996;
cited in ECB
RAR, 2008).

4%
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Note: The existing data for the mammalian toxicglegdpoints were reviewed using literature seartthédentify the most relevant studies for eachnaical in the group.
Published studies from the general literature, e @ a number of unpublished company reportsewbtained and summarized. Some of the individuahbers in the
category had no relevant studies identified ingbarches. Studies that were chosen represent shemlable data for a particular endpoint, andter lowest LOAEL.
Some endpoints include more than one study in dodpresent a more complete data set.
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4.11.4 Summary and discussion of reproductive toxicity

The data on toxicity of DIHP are very limited anidete are no mammalian reproductive or
developmental toxicity studies available for DIHRvailable in vitro studies have yielded
conflicting results as to the antagonistic actiafyDIHP to human androgen receptors. DIHP or an
isomeric mixture of DIHP demonstrated human esmageeptor-agonistic activity and androgen
receptor-antagonistic activities in some studrewitro but did not induce vaginal cornification
response or an increase in uterine weightivo. Therefore, a chemical grouping based on the
structural similarity of sevemtho-phthalates, including DIHP, with a carbon backbmie3-6
carbon atoms was constructed to fill in data gapseproductive toxicity of DIHP. The reference
substances and DIHP belong to the defined subaategotransitional phthalates with straight-
chain carbon backbones of C4-6 that have beendadlin several published chemical categories
for hazard screening purposes previously. In threeati report, the category has been extended by
the dossier submitter to include C3 (diisobutylhathate). A vast body of data has demonstrated that
the transitional phthalates have similar reprocdecand developmental adverse effects. The most
well studied phthalates in the current chemicalupgiog are DEHP and DBP. Less information is
available for DIBP, DnHP and DPP. No mammalian d¢itidata is available for DIPP (see Table
18 and 19). It should be considered that the availdata and LOAEL:s may depend on the degree
of testing and dose spacing utilized.

Reproductive toxicity

The most sensitive reproductive endpoint of phtiea¢sters in animals is effects on the male such
as decreased fertility and testes weight, and adveffects on male accessory organs (NICNAS,
2008a). Repeatedly reported histopathological fesimclude atrophy of seminiferous tubule,
degeneration of germinal cells and vacuolation eft@i cells (Foster et al., 1980; NTP, 1982;
Creasy et al., 1983; Lamb et al., 1987; Heindellet1989; Moore et al., 1997; Poon et al., 1997).
Moreover, changes of the zinc distribution and lewe testes have also been demonstrated (Cater
et al., 1977; Foster et al., 1980; Oishi and Hird§&0a,b). This observation of reproductive effects
associated with C4-6 backbone lengths has beenl moteeveral studies e.g. Foster et al. (1980),
Oishi and Hiraga, (1980a,b), Lamb et al. (1987)inHel et al. (1989) and in reviews such as by
Fabjan et al., 2006; NICNAS 2008a; US EPA, 2010;00E 2004. In comparative studies on
fertility it was demonstrated that the potency afuanber of phthalates to affect fertility increased
as the length of the side chain increased from 8 tarbons (Heindel et al., 1989; Lamb et al.,
1987). The reference phthalates, included in thegoeay in the current dossier, with this range of
side chain length (DBP, DPP, DnHP, and DEHP)all ehalemonstrated effects on male
reproductive organs, most notably decreased tegeght. The sentinel chemical in the chemical
grouping of the current dossier, DIBP, has a slterclength of 3 carbons with a methyl-branching
and a total number of 4 carbons in the side chaind, the same molecular weight as DBP (a
defined member of the transitional phthalate categath side chain backbone of 4-6 carbon atoms
in length). In spite of the fact that the side chaf DIBP is < 4C, DIBP induce fertility and
developmental effects comparable to transitionghglates (Borch et al., 2006; NICNAS, 2008a).

Phthalates with backbones of 8 carbons (Di-n-opiythalate, DnOP) or 2 carbons (Di-ethyl

phthalate, DEP) have been reported to have noteffiecsensitive reproductive endpoints. For
example, in short-term studies in pubertal male aaministered with oral gavage with a range of
phthalates (Foster et al., 1980; Oishi & Hirage8d&8b) relative testis weights were reduced for the
phthalates with 4-6 carbon backbones (DBP, DPP,BYiMEHP), but not for those with backbones
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of <3 or > 7 carbon atoms. However, it is noted tharemay be exceptions from this general rule
since some low and highmolecular weight phthalatesy effects at higher levels of exposure.
Furthermore, it appears that a backbone length4s6 @G5 not the sole determinant of testicular
toxicity; linearity and branching of the side chmialso seem to be involved (Foster et al., 1980;
Gray et al., 2000; NAS, 2008).

As stated above, the phthalates included in theentrcategory all have similar linearity and
branching, with linear backbone or with methyl lofaing; with DEHP as the least similar phthalate
(ethyl branching). DIHP contains isomers with bbtiear and branched backbones. It is predicted
that DIHP has similar effects as the supporting imens with analogous structures. Effects of DIHP
on the reproductive system was indicated in redeag toxicity studies where rats exposed to 1-
3.0% (776-2298 mg/kg bw/d) DIHP for 90 days displdatrophy of the spermatogenic epithelium
in the testes and slight changes in the liver (E$862). Similarly, Beagle dogs fed 5% (900 mg/kg
bw/d) DIHP had increased absolute and relative maeam weights, and the males exhibited
decreased absolute and relative testes weight (ES6Q). Two males in the high dose group also
showed atrophy of the seminiferous epithelium ie testes. These findings are in line with the
adverse effects reported for the phthalates indudehe category. Moreover, the doses used in the
studies with DIHP are high, but they are within ttecentration range of reported effects of the
reference phthalates.

Developmental toxicity

Developmental toxicity of phthalates has been esttety reviewed in the literature, and some of
the most studied phthalates include DBP, Butyl pephkthalate (BBP), and DEHP (NTP-CERHR,
2006). In analogy to fertility effects, there is@la structure-activity relationship for developma¢n
toxicitydescribed, i.e., that phthalate esters wsiide chains of the length C4-C6 carbons
(transitional phthalates) produce more severe w&ffethan either shorter or longer
molecules.Phthalates with various side chain lengtdve been tested in comparative studies in CD-
1 mice using a continuous breeding protocol andszaver trial (Lamb et al., 1987; Heindel et al.,
1989). The results from the cross-over study withted females and untreated males demonstrated
that none of the dams in the high-dose groups ofiBEDnHP, DPP or Di-n-propyl phthalate
(DiPrP; C3) produced a viable litter. In contrd3EP (1C) or DnOP (8C) did not affect litter size,
pup viability or weight.Moreover, in utero exposweDBP, DEHP, BBP or DPP by gavage to
pregnant rats during GD 12-19 induced decreasedeaital distance (AGD) in male fetuses,but
not after exposure to DEP or DMP (Liu et al., 20D®P (1C) and DMP (2C) are the lowest
molecular weight phthalates with simple linear sidbains and have no demonstrated
developmental effects. However, the conclusionsless clear for other low molecular weight
phthalates. The high molecular weight phthalategehao significant effect on male sexual
differentiation. Minor developmental effects can diwserved at high doses of the high molecular
weight phthalates, mainly increased frequency eletkl variations (NICNAS, 2008a; Hellwig et
al., 1997). Consequently, in view of this recogdizelationship, a number of authors, including
Gray et al. (2000) and ACC Phthalate Esters Pam®dV Hlesting Group (2001) have suggested
grouping phthalates on the basis of developmeritatts.Observed developmental effects can be
clustered into male reproductive, skeletal variaiand lactational effects. Some phthalates induce
all three types of effects (OECD, 2004). Transitlophthalates cause a number of malformations,
variations and developmental effects in animal isgidof prenatal exposure. These include
decreased pup weight at birth and through weammadformations of the male reproductive system
and feminisation of male sexual differentiationtggified by decreased AGD, delayed preputial
separation and retained thoracic nipples(OECD, pA@ditional effects include decreased testes
weight, cecreased sperm production (Moore et al., 1997; Winal., 1997; Mylchreest et al., 1998;
Gary et al., 1999; Wolfe et al., 2003;Saillenfditk, 2008) and decreased testosterone levelsBair
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al., 2006; Howdeshell et al., 2008)gher doses induce hypospadias and cryptorchi{idyhchreest

et al.,, 1998; Gray et al., 1999; Saillenfait et aD08; Saillenfait, Sabaté, Gallissot, 2009), and
skeletal variations particularly increased frequentlumbar ribs (Singh et al., 1972; Tyl et al.,
1988; Saillenfait et al., 2006; Saillenfait, Gadlis, Sabaté, 2009).Reproductive effects in the
developing male pup appear to be the most sensivelopmental endpoint. There are indications
formore potent effects of phthalates on testes whgrosure begins early during prenatal life. For
example, in a two-generation study with BBP, testegght was reduced in the offspring (F1) but
not in the parental generation at 750 mg/kg bw/0ay et al., 2004). Similar effects were also
noted for DiHepP (McKee et al., 2006), DBP (Grayakt 1999) and DEHP (Wolfe and Layton,
2003).

The reference phthalates in the current chemicaling all have developmental toxicity data
available, except for DIPP (summarized in Tableahfl Appendix I). There is no developmental
toxicity data for DIHP. The developmental toxiciof phthalates with no or very littledata is
assumed to be predictable on the basis of the baeklength categorizations i.e. <3 carbons; 4-
6carbons; or >7 carbons. Moreover, phthalates thighbackbone length 4-6 carbons aresuggested
to have a common mode of action in the inductiodefelopmental toxicity. The existing data in
the current chemical grouping thus permit an assess of the developmental toxicity of DIHP,
and no further testing is warranted. In conclusiosised on read-across from structurally similar
phthalates, there are strong reasons to assumBItiBis also toxic to development.

Conclusion

The coherent data on reproductive and developmémtality of the transitional phthalates in the
category (supported with C3, diisobutyl phthalati)w for read-across to fill data gaps for DIHP
and supports the conclusion of DIHP as a reprode¢bxicant. Furthermore, the similarity of the
adverse effects of DIHP on fertility in two repehi@ose toxicity studies in two species, including
decreased weights of testes and ovaries and dedgieneof reproductive accessory organs, with
those described for the reference phthalates algpoststhe conclusion that reproductive toxicityis
an intrinsic property of DIHP.

4.11.5 Comparison with criteria

Rationale for classification in Repr. 1B:

The CLP criteria for classification in Repr. 1B a® follows The classification of a substance in
Category 1B is largely based on data from animatss. Such data shall provide clear evidence
of an adverse effect on sexual function and fertdr on development in the absence of other toxic
effects, or if occurring together with other toxéffects the adverse effect on reproduction is
considered not to be a secondary non-specific auesgce of other toxic effects. However, when
there is mechanistic information that raises doabbut the relevance of the effect for humans,
classification in Category 2 may be more appropiat

Regarding identification and examination of avdgalinformation on substances it is stated in CLP
Regulation (EC) No 1272/2008, Article SManufacturers, importers and downstream users siilastance
shall identify the relevant available informatioar fthe purposes of determining whether the substanc
entails a physical, health or environmental hazasdset out in Annex |, and, in particular, thedaling: (c)

any other information generated in accordance wihtion 1 of Annex Xl to Regulation (EC) No 1900620
Classification based ongrouping of substances ead-across approach is supported in REA€gulation
(EC) No 1907/2006, Anex XI, section1.5: Substances whose physicochemical, toxicological and
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ecotoxicological properties are likely to be similar follow a regular pattern as a result of strucal
similarity may be considered as a group, or "cam@ymf substances. Application of the group concept
requires that physicochemical properties, humanithegffects and environmental effects or envirortaden
fate may be predicted from data for reference suusi(s) within the group by interpolation to other
substances in the group (read-across approach). [...]

The similarities may be based on:
1) a common functional group;

2) the common precursors and/or the likelihood ahmon breakdown products via physical and
biological processes, which result in structuralynilar chemicals; or

3) a constant pattern in the changing of the pogerfcdhe properties across the category.
If the group concept is applied, substances stettlbssified and labelled on this basis.

Overall, based on a chemical grouping approachtewérs structurally similaortho-phthalates it is
concluded that the data provided in the report idi¢lear evidence of reproductive toxicity as an
intrinsic and hazardous property of the transitigriathalates included in the chemical category.
Furthermore, the similarity of structure and eféebetween the phthalates in the category support
that this effect is also an intrinsic property dHP. The available data provide clear evidencenof a
adverse effect on male sexual function and feytikind teratogenic and foetotoxic effects. Effects
on development were clearly identified forthe migyoof thereference phthalates included in the
category and are not considered to be secondath&r maternal toxic effects. Moreover, there is
no mechanistic evidence to indicate that the oleskeffects on reproduction and development are
not relevant for human.

A classificationRepr. 1B —H360is therefore warranted (Repr. Cat. 2; R60/R61 ang to
Directive 67/548/EEC).It is proposed not to indec#he specific effect (fertility or development),
and not to specify route of exposure in the hastatement.

Classification in Repr 1A is not appropriate ashibuld be based on human data and no human data
specific of DIHP is available. Moreover, human datareproductive and developmental toxicity is
not sufficient for the majority of the phthalatexluded in the category, and thus read-across for
data gap filling is not applicable.

Classification in Repr 2 is not appropriate agdfal existing experimental data on reproduction and
development available for the reference substaimctee category are considered reliable based on
existing classifications. Moreover, the chemicaugping is considered robust and appropriate for
the endpoint and applicable for DIHP. Finally, adesing the whole literature of the transitional
phthalate class in a weight of evidence approaod, lével of evidence is considered as clear
evidence and not as some evidence.

4.11.6 Conclusions on classification and labelling

A classificationRepr. 1B —H360is proposed (Repr. Cat. 2; R60/R61 according tceddive
67/548/EEC) with no specific route of exposure aldde
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4.12 Other effects

Not evaluated in this dossier.

5 ENVIRONMENTAL HAZARD ASSESSMENT

Not evaluated in this dossier.

RAC evaluation of environmental hazards

Summary of the Dossier submitter’s proposal

Not evaluated in this dossier.

Comments received during public consultation

One MSCA pointed out that DBP, DIPP and DPP are classified as Aquatic Acute 1 - H400,
and wondered whether this classification should be applied to DIHP. The dossier
submitter responded that they agree that the chemical grouping approach could also be
used for environmental hazards, but since this hazard class is not among the hazard
classes to be harmonized it was not within the scope of the proposal.

Assessment and comparison with the classification criteria

Since the dossier submitter did not take this endpoint on board in the CLH proposal, RAC
did not assess the endpoint.

6 OTHER INFORMATION

Information considered in this report was collecbgda literature search last updated on October
2011. Reports, toxicological reviews and robust mames from internationally recognized
associationsincluding the Australian Governmenttifwal Industrial Chemicals Notification and
Assessment Scheme, NICNAS), Center for the Evanati Research on Human Reproduction
(CERHR), European Chemicals Agency (ECHA), Europézmemicals Bureau (ECB), U.S.
Environmental Protection Agency (EPA) High ProdoctiVolume (HPV) program, U.S. official
federal agency Consumer Product Safety CommissP8(}, and Organization of Economic Co-
operation and Development (OECD) are referencexligirout this report.

DIHP was planned for registration on Novembef, 32010 (one post at >1000 tonnes/year), May
31, 2013 (3 posts at 100-1000 tonnes/year), and M3y2018 (3 posts at 10-100 tonnes/year, and
17 posts at 1-10 tonnes/year). However, no registrady the industry to EHCA has been made yet.



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid,
dihexylester, branched and linear

7 REFERENCES

The American Chemistry Council (ACC) Phthalate Esteéanel High Production Volume (HPV) Testing
Group (2001) HPV Chemical Challenge Program. Tést for the phthalate esters category. (Prepared by
ExxonMobil Biomedical Sciences, Inc.; submittedite EPA).
http:/lwww.epa.gov/hpv/pubs/summaries/benzene/catpipdf

The American Chemistry Council (ACC) Phthalate Esteanel High Production Volume (HPV) Testing
Group (2006) IUCLID Data Set for existing chemidal; 68515-50-4. Arlington, VA, USA.

Andrade AJ, Grande SW, Talsness CE, Gericke C,eGfpiGolombiewski A, Sterner-Kock A, Chahoud 1.
(2006) A dose response study following in utero #amtational exposure to di-(2-ethylhexyl) phthalat
(DEHP): reproductive effects on adult male offsgriats. Toxicology 228(1):85-97.

Barber ED,Astill BD, Moran EJ, Schneider BF, Gra};, Take BG, Evans JG. (1987). Peroxisome induction
studies on seven phthalate esters.Toxicol. IndIth&82), 7-22.

Barlow NJ, Mcintyre BS, Foster PM. (2004) Male i@ghuctive tract lesions at 6, 12, and 18 monthsgef a
following in utero exposure to di(n-butyl) phthaatoxicol Pathol. 32(1):79-90.

Borch J, Axelstad M, Vinggaard AM, Dalgaard M. (BQODiisobutyl phthalate has comparable anti-
androgenic effects to di-n-butyl phthalate in fbesd testis. Toxicol.Lett., 163, 183-190.

Butala JH, David RM, Gans G, McKee RH, Guo TL, Pesc VL, & White KL Jr. (2004) Phthalate
treatment does not influence levels of IgE or Tyi@kines in B6C3F1 mice. Toxicology 201: 77-85.

Cater BR, Cook MW, Gangolli SD, Grasso P.(1977ydg&ts on dibutylphthalate-induced testicular atyoph
in the rat: effect on zinc metabolism.Toxicol. ApPharmacol. 41(3), 609-618.

Cousins | and Mackay D (2000) Correlating the ptgisthemical properties of phthalate esters udieg t
'three solubility' approach. Chemosphere 41, 13899

Creasy DM, Foster JR, Foster PM. (1983) The monajicdl development of di-N-pentyl phthalate induced
testicular atrophy in the rat. J Pathol. 139(3):229

Christiansen S, Boberg J, Axelstad M, Dalgaard NMhggaard AM, Metzdorff SB, Hass U. (2010) Low-
dose perinatal exposure to di(2-ethylhexyl) phtteaiaduces anti-androgenic effects in male ratsdtep
Toxicol. 30(2):313-21.

David RM. (2006) Proposed model of action for ieroteffects of some phthalate esters on the dewglop
male reproductive tract. Toxicol Path, 34: 209-219.

deBruijn JHM, Busser F, Seinen W, Hermens J. (1g83rmination of octanol/water partition coeffitige
for hydrophobic organic chemicals with the "slowsgtg" method. Environ. Toxicol. Chem. 8: 499-512.

European Food Safety Authority (EFSA) (2005) SdienPanel on Food Additives Flavourings Processing
Aids and Materials inContact with Food (AFC). Opimion Di-Butylphthalate (DBP) for use in food casita
materials.The EFSA Journal 2005; 242:1-17.

Ellington, J.J., Floyd T.L. (1996) Octanol/watertiteon coefficients for eight phthalate esters A#O0/S-
96/006, Sept. 1996; Athens, GA: USEPA (National &Sype Research Lab).



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid,
dihexylester, branched and linear

Elsisi AE, Carter DE, Sipes IG. (1989) Dermal apsion of phthalate diesters in rats. Fundam Appl
Toxicol. 12:70-7.

Environmental Protection Agency (EPA) (2000).EPIt&IM, Estimation Program Interface Suite,
v3.12.U.S. EPA, Washington, DC, USA.

Esso Research and Engineering Company (1962) Oileixthalate: 90-Day Dietary Administration
Study in Rats and Dogs. Unpublished study.

European Chemicals Agency (ECHA) (2010) Annex Vkgler, CLH report: Proposal for harmonized
classification and labeling. Substance Name: Deryh phthalate, EC Number: 201-559-5, CAS Number:
84-75-3. (Submitted by France).

European Chemicals Agency (ECHA) (2008) Annex X\sgler: Proposal for identification of Dibutyl
phthalate (DBP) as a SVHC (CMR). Substance Nambéutyi phthalate, EC number: 201-557-4, CAS
number: 84-74-2. (Submitted by Austria).

European Chemicals Agency (ECHA) (2008) Annex X\égler: Proposal for identification of DEHP as an
SVHC (CMR). Substance Name: Bis(2-ethylhexyl)phabal EC Number: 204-211-0, CAS Number: 117-
81-7. (Submitted by Sweden).

European Chemicals Agency (ECHA) (2009) Annex X\sgsler: Proposal for identification of a substance
as a SVHC (CMR). Substance Name: Diisobutyl phtealaC Number: 201-553-2, CAS Number: 84-69-5.
(Submitted by Germany).

European Chemicals Agency(ECHA) CHEM database fegiftered Substances, IUCLID data set for
diisopentyl phthalate (CAS No 605-50-5). © Europ&dremicals Agency, 2007-201ttp://echa.europa.eu/

ECBI/65/00 Add. 9 Einstufungspapier Beraterkreixikologie. Substanz: DI-(N-PENTYL)PHTHALATE
(DnPP). CAS No.: 131-18-0

European Chemicals Bureau (ECB) (2004) EuropearmrJRisk Assessment Report, Dibutyl phthalate,
CAS No: 84-74-2, EINECS No: 201-557-4. Existing Stalmces, 1st Priority List, Volume: 29 (with
addendum). European Commission, JRC, EUR 19840 EN.

European Chemicals Bureau (ECB) (2008) EuropearorJilisk Assessment Report, Bis(2-ethylhexyl)
phthalate (DEHP). CAS No: 117-81-7, EINECS No: 204-0. Existing Substances, 2nd Priority List,
Volume: 80. European Commission, JRC, EUR 23384 EN.

ExxonMobil Biomedical Sciences Inc. for ACC Phthal&ster Panel HPV Testing Group (2000). IUCLID
Data Set, HPV Chemical, CAS no 68515-50-4. (Updat4b)

ExxonMobil Chemical Co., Atlanta, GA, (2000) MatdrBafety Data Sheet: Jayflex DHP.

Fabjan E, Hulzebos E, Mennes W, Piersma AH. (200@gategory approach for reproductive effects of
phthalates. Crit Rev Toxicol, 36: 695-726

Flick EW. (2002) Plast additives: an industrialdgi 2° Vol, 3 Ed,
Foster, P.M.D., Thomas, L.V., Cook, M.W., and Gdhg8.D. (1980). Study of the testicular effectzda
changes in zinc excretion produced by some n-gktalates in the rat.Toxicol. Appl. Pharmacol.392—

398.

Foster PM, Thomas LV, Cook MW, Walters DG. (1983je& of Di-n-pentyl phthalate treatment on
testicular steroidogenic enzymes and cytochrom&@Pha the rat. Toxicol Lett. 15(2-3):265-71.



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid,
dihexylester, branched and linear

Gangolli SD. (1982) Testicular effects of phthalesters. Environ Health Perspect. 45:77-84.

Ganning AE, Brunk U, Edlund C, Elhammer A, Dallt&r(1987) Effects of prolonged administration of
phthalate esters on the liver. Environ. Health peos73, 251-258.

Ganning AE, Olsson MJ, Brunk U, Dallner G. (199®eEts of prolonged treatment with phthalate ester
rat liver. Pharmacol.Toxicol.68, 392-401.

Granholm T, Creasy DM, Pdllanen P, Sdder O. (1282)-pentyl phthalate-induced inflammatory changes
in the rat testis are accompanied by local prodactf a novel lymphocyte activating factor. J Re&pro
Immunol. 21(1):1-14.

Gray LE Jr, Ostby J, Furr J, Price M, Veeramachams¥, Parks L. (2000) Perinatal exposure to the
phthalates DEHP, BBP, and DINP, but not DEP, DMPDOTP, alters sexual differentiation of the male
rat.Toxicol Sci. 58(2):350-65

Gray LE Jr, Wolf C, Lambright C, Mann P, Price Mpdper RL, Ostby J. (1999). Administration of
potentially antiandrogenic pesticides (procymidoivgjron,chlozolinate, p,p'-DDE, and ketoconazaief
toxic substances (dibutyl- and diethylhexylphthaled®CB 169, and ethane dimethane sulphonate) during
sexual differentiation produces diverse profilegegroductive malformations in the male rat. Tokidod.
Health 15(1-2), 94-118.

Gray TJ, Gangolli SD. (1986) Aspects of the testictoxicity of phthalate esters. Environ Healthrdpect.
65:229-35.

Gray TJB, Butterworth KR, Gaunt LE, Grasso P, Gdn@D (1977) Short-term toxicity study ofdi(2-
ethylhexyl) phthalate in rats. Fd. Cosmet. Toxidd&, 389-399.

Hamano Y, Kuwano A, Inoue K, Oda Y, Yamamoto H,ddida B, Kunita N. (1977). Studies on toxicity of
phthalic acid esters. First report Teratogenicatéféen miceadministered orally. Osaka-furitsu Kostsei
kenkyusho Kenkyu Hokoka Shokukhim Eisei H&n29-33. In: IPCS(1997) International Programme on
Chemical Safety. Environmental Health Criteria T8%h-butyl Phthalate.World Health Organization,
Geneva. p. 120.

Hansch C, Leo A, Hoekman D. (1995) Exploring QSARydrophobic, Electronic, and Steric
Constants.ACS Professional Reference Book. Washin@C: American Chemical Society.

Hardin BD, Schuler RL, Burg JR, Booth GM, Hazeld€¢R, MacKenzie KM, Piccirillo VJ, Smith KN.
(1987) Evaluation of 60 chemicals in a prelimindgvelopmental toxicity test.Teratog Carcinog Mutage
7(1):29-48.

Harris CA, Henttu P, Parker MG, & Sumpter JP (198Bfi¢ oestrogenic activity of phthalate esters trovi
Environ Health Perspect. 105(8): 802-811.

Heindel, J.J., Gulati, D.K., Mounce, R.C., Rus&R., Lamb, J.C. (1989). Reproductive Toxicity dirde
Phthalic Acid Esters in a Continuous Breeding Riotéund. Appl. Toxicol. 12, 508-518.

Hellwig J, Freudenberger H, Jackh R. (1997) Dififtied Prenatal Toxicity of Branched Phthalate Esiar
Rats. Food Chem Toxicol. 35, 501-512.

Howdeshell KL, Wilson VS, Furr J, Lambright CR, RidCV, Blystone CR, Hotchkiss AK, Gray LE. (2008)
A mixture of five phthalate esters inhibits fetasticular testosterone production in the Spragust®arat
in a cumulative, dose-additive manner Toxicol 265, 153-165.



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid,
dihexylester, branched and linear

Huntingdon (1997) Phthalic acid, di(2-ethylhexy$ter (DEHP): Study of embryo-foetal toxicity in te®-
1 mouse by oral gavage administration. Hunting&eport no 95/EHM007/0705.

Hartel, G.H. (1985) Low-volatility polar organiclgents for sulfur dioxide, hydrogen sulfide and
carbonyl sulfide. J. Chem. Eng. Data 30, 57-61

Lamb JC, Chapin RE, Teague J, Lawton AD, & Ree(1%87) Reproductive effects of four phthalic acid
esters in the mouse. Toxicol Appl Pharmacol. 88&3%5-269.

Lee.K.Y., Shibutani M., Takagi H., Kato N., Shu TUnemaya C. and Hirose M. (2004). Diverse
developmental toxicity of di-n-butyl phthalate inth sexes of rat offspring after maternal exposluneng
the period from late gestation through lactatiooxi€ology, 203, 221-238.

Leyder F. and Boulanger P. (1983) Ultraviolet apton, aqueous solubility and octanol-water pamtitior
several phthalates. Bull. of Environm. Contam.Toki80, 152-157

Lindstrom P, Harris M, Ross M, Lamb JC 4th, Chdpih (1988) Comparison of changes in serum androgen
binding protein with germinal epithelial damage antértility induced by di-n-pentyl phthalate. Fuard
Appl Toxicol. 11(3):528-39.

Liu K, Lehmann KP, Sar M, Young SS, Gaido KW. (2Pp@&ene expression profiling following in utero
exposure to phthalate esters reveals new genddargthe etiology of testicular dysgenesis. Bi@prod.
73(1):180-92.

McKeeRH, Pavkov KL, Trimmer GW, Keller LH, Stump D@006) An assessment of the potential
developmental and reproductive toxicity of di-isptye phthalate in rodents. Reprod Toxicol. 21:24P-2

Medeiros AM, Devlin DJ, & Keller LH (1999) Evaluati of skin sensitisation response of dialkyl (C&L1
phthalate esters. Contact Dermatitis 41:287-289.

Moore MR (1996) Oncogenicity study in rats with [2-ethylhexyl)phthalate including ancillary
hepatocellular proliferation and biochemical anetys Corning Hazleton Incorporated (CHV), 9200
Leesburg Pike, Vienna, Virginia 22182-1699. LabonatStudy ldentification: CHV 663-134; Sponsor:
Eastman Chemical Company, First America Center, Bo® 1994 Kingsport, Tennessee 37662-5394

Moore MR (1997) Oncogenicity study in mice with [D2-ethylhexyl)phthalate including ancillary
hepatocellular proliferation and biochemical anetys Corning Hazleton Incorporated (CHV), 9200
Leesburg Pike, Vienna, Virginia 22182-1699. LabonatStudy Identification: CHV 663-134; Sponsor:
Eastman Chemical Company, First America Center, Bo® 1994 Kingsport, Tennessee 37662-5394

Morrissey RE, Lamb JC 4th, Morris RW, Chapin REJ&HWDK, Heindel JJ. (1989) Results and evaluations
of 48 continuous breeding reproduction studies ootet! in mice. Fundam Appl Toxicol. 13(4):747-77

Mylchreest E, Cattley RC, Foster PM. (1998). Madproductive tract malformations in rats following
gestational and lactational exposure to di(n-bushalate: an antiandrogenic mechanism? Toxia!.43,
47-60.

Mylchreest E, Sar M, Cattley RC, Foster PM. (199isruption of androgen-regulated male reproductive
development by di(n-Butyl) phthalate during latstgéion in rats is different from flutamide. Toxicppl.
Pharmacol. 156, 81-95.

Mylchreest E, Wallace DG, Cattley RC, Foster PMOO@ Dose-dependent alterations in androgen-
regulated male reproductive development in rat®seg to Di(n-butyl) phthalate during late gestation
Toxicol Sci. 55(1):143-51



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid,
dihexylester, branched and linear

National Academy of Sciences (NAS), Committee om iealth Risks of Phthalates, National Research
Council (2008) Phthalates and Cumulative Risk Assent The Task Ahead, National Academies Press,
Washington, D.C., USA.

National Industrial Chemicals Notification and Assment Scheme (NICNAS). Australian Government
(2008a) Phthalate hazard compendium: a summariysigochemical and human health hazard data for 24
ortho-phthalate chemicals.

National Industrial Chemicals Notification and Assment Scheme (NICNAS). Australian Government
(2008b) Human Health Hazard Assessment: Diisolpitthalate (DIBP) (CAS No 84-69-5)

National Industrial Chemicals Notification and Assment Scheme (NICNAS). Australian Government
(2008c) Human Health Hazard Assessment: Diisohektthalate (DIHP) (CAS No. 68515-50-4).

National Industrial Chemicals Notification and Asseent Scheme (NICNAS). Australian Government
(2008d) Human health hazard assessment: Di-n-fgxylalate (DnHP) (CAS No. 84-75-3). Sydney.

National Industrial Chemicals Notification and Asseent Scheme (NICNAS). Australian Government
(2008e) Human Health Hazard Assessment: Diisoh&ptihalate (DiHepP) (CAS No. 71888-89-6).

National Toxicology Program (NTP) (1982) Carcinoggis bioassay of di(2-ethylhexyl) phthalate (CAS No
117-81-7) in F344 rats and B6C3F1 mice (feed study)P Technical Report No. 217, 01-82.PB82-184011.
NTIS, 1982.

National Toxicology Program (NTP), DS Marsman(1996)P Technical Report on toxicity studies of
dibutyl phthalate (CAS No. 84-74-2) administeredead to F344/N rats and B6C3F1 mice. Toxicity Repo
Series Number 30, NIH Publication 95-3353. U.S. &#&pent of Health and Human Services.Public Health
Service.National Institutes of Health.

National Toxicology Program (NTP) Center for thealaation of Risks to Human Reproduction (CERHR)
(2006) NTP-CERHR Monograph on the potential humgpraductive and developmental effects of di(2-
ethylhexyl) phthalate. NIH Publication No. 06-44Rational Institute of Environmental Health Scienod
National Institutes of Health, Research Triangle&kPEC.

National Toxicology Program (NTP) Center for theafaation of Risks to Human Reproduction (CERHR)
(2003) NTP-CERHR Monograph on the potential humgpraductive and developmental effects of di-n-
hexyl phthalate (DnHP). NIH Publication No. 03-4488tional Institute of Environmental Health Scieac
of National Institutes of Health, Research Triarigéek, NC.

OECD Environment Health and Safety PublicationgieSeon Testing and Assessment No. 80 (2007)
Guidance on Grouping of Chemicals.

OECD (2004) OECD-HPV Draft SIDS initial assessmegport for category: High Molecular Weight
Phthalate Esters.

OECD (2005) SIDS Initial Assessment Report for @lieptyl Phthalate for SIAM 20 (Draft). Organization
for Economic Cooperation and Development, Parianée, 19-22 April 2005

Oishi S. and Hiraga K. (1980a): Testicular atrofpiguced by phthalate acid esters: Effect on testose
and zinc concentrations. Toxicol. Appl. Pharmab8l. 35-41

Oishi S. and Hiraga K. (1980b): Effect of phthalmd esters on mouse testes. Toxicol.Lett., 5,41163-

Parmar D, Srivastava SP, Srivastava SP and Se{d%35) Testicular toxicity of di(2-ethylhexyl) platate
in developing rats. Vet. Human.Toxicol. 37, 310-313



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid,
dihexylester, branched and linear

Poon R, Lecavalier P, Mueller R, Valli VE, ProcBB and Chu | (1997) Subchronic oral toxicity ofrdi-
octyl phthalate and di(2-ethylhexyl) phthalatelie tat. Food Chem. Toxicol. 35, 225-239.

Potin-Gautier M., Grenier P, Bonastre J. (1982) Wdle application analytique de la methode de
determination des pressions de vapeur par samrdtio gas inerte.Anal.Lett. 15, 1431-1448

Saillenfait AM, Sabaté JP, Gallissot F. (2006) Depmental toxic effects of diisobutyl phthalategth
methyl-branched analogue of di-n-butyl phthalatimimistered by gavage to rats. Toxicol Lett. 16548

Saillenfait AM, Sabate JP, Gallissot F. (2008) blistyl phthlate impairs the androgen-dependent
reproductive development of the male rat. Reproxiciod, 26, 107-115

Saillenfait AM, Gallissot F, SabatéJP. (2009) Difetial developmental toxicities of di-n-hexyl pathte
and dicyclohexyl phthalate administered orallyatsr Journal of Applied Toxicology 29(6):510-521.

SaillenfaitAM, SabatéJP, GallissotF. (2009). Effeof in utero exposure to di-n-hexyl phthalate ba t
reproductive development of the male rat. Reprodeidioxicology 28(4):468-476.

Schilling K et al. (1992).Confidential Report froBASF, Department of Toxicology.Study of the oral
toxicity of dibutyl phthalate in Wistar rats.Admatiation via the diet over 3 months.Project No.
31S0449/89020.Dated 23.03.1992.

Schilling K, Gembardt C and Hellwig J (2001) Di-2¥hexyl phthalate - Two-generation reproduction
toxicity study in Wistar rats.Continous dietary adistration. Experimental Toxicology and Ecology,
BASFAktiengesellschaft, D-67056  Ludwigshafen, = FRGLaboratory project identification
70R0491/97139.1183 pages.(referenced as BASF 7ARDALBI in the IUCLID file)

Scientific Polymer Inc. (1996) Material Safety D&heet for Dihexyl phthalate (CAS 68515-50-4; Q.
P-188), Ontario, NY.

Singh, A.R., Lawrence, W.H. and Autian, J. (197ratogenicity of phthalate esters in rats. J. Ph&ci.,
61 (1), 51-5.

Srivastava SP, Srivastava S, Saxena DK, ChandraSeth PK.(1990). Testicular effects of di-n-butyl
phthalate (DBP): biochemical and histopathologédedrations. Arch. Toxicol. 64, 148-152.

Staples C, Peterson D, Parkerton T and Adams W7{TBi®e environmental fate of phthalate esters: A
literature review. Chemosphere 35, 667-749.

Takeuchi S, lida M, Kobayashi S, Jin K, Matsuda<&jima H (2005) Differential effects of phthalatsters
on transcriptional activities via human oestrogeceptors: andp, and androgen receptor. Toxicology, 210:
223-233

Tyl RW, Price CJ, Marr MC (1988) Developmental tity evaluation of dietary di(2-ethylhexyl) phtheda
in Fischer 344 rats and CD-1 mice. Fundam. Appkidal. 10, 395-412

U.S. Environmental Protection Agency (EPA) (201QyzBrd Characterization Document.Screening-level
hazard characterization.Phthalate Esters Category.

U.S. Consumer Product Safety Commission (CPSC)0RM@PSC Staff Toxicity Review of 17 Phthalates
for Consideration by the Chronic Hazard Advisorméla- 2010.

U.S. Occupational Safety and Health (OSHA): Eidg2D01) Sampling and analytical methods. Dihexyl
phthalate (branched and linear isomers).Di-n-hpkyhalate.



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid,
dihexylester, branched and linear

http://www.osha.gov/dts/sltc/methods/partial/pv2@¥@076.html

Wil Research Laboratories Inc. (2003) A dietary dgemeration reproductive toxicity study of di-isphg
phthalate in rats. Study No. Wil-438002.Unpublisheglort.

Wine RN, Li LH, Barnes LH, Gulati DK, Chapin RE.947) Reproductive toxicity of di-n-butylphthalate i
a continuous breeding protocol in Sprague-Dawléy. EBnviron Health Perspect., 105(1):102-7.

Woodward K.N. (1988) Phthalate Esters: Toxicity detabolism. Boca Raton: CRC Press, 1, 49

Wolfe G, and Layton K (2003) Diethylhexylphthalat®tultigenerational reproductive assessment by
continuous breeding when administered to Spragueldarats in the diet. Govt Reports Announcements,
Therimmune Research Corp., Gaithersburg, MD. TR@ySNo 7244-200.
(http://ntp.niehs.nih.gov/go/15182).

Zacharewski TR, Meek MD, Clemons JH, Wu ZF, Fieltl#R, & Matthews JB (1998) Examination of the
in vitro andin vivo oestrogenic activities of eight commercial phttekssters. Toxicol Sci, 46:282-293.



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid,
dihexylester, branched and linear

8

ANNEXES



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid, dihexylester, branched and linear

Annex |. Summary of studies on reproductive toxicy of the reference phthalates in the category

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
Diisobutyl Prenatal developments0.375 ml/kg bw (39Q Significantly decreased average weight of LOAEL = 0.375 ml/kg bw| Singh et al., 1972 (cite
phthalate, DIBP study.  Sprague-Dawley mg/kg bw) fetuses (3.6 g versus control 4.83 g, (390 mg/kg bw) based ohin ECHA Annex XV-

(CAS #84-69-5)

rats (5/group) were give
DIBP at single dose
0.375, 0.75 and 1.25 ml/k
bw (approx. 390, 780 an
1300 mg/kg bw) by

intraperitoneal injection at

3 different days during
gestation (GD 5, 10, 15
and were sacrificed on G
20.

N

D

p<0.01).

decreased weight of fetuses

00.75 ml/kg bw
dmg/kg bw)

(780

U~

Significantly decreased average weight o
fetuses (3.5 g versus control 4.83 g,
p<0.01).

Gross abnormalities (not specified)
observed in 2 fetuses (3.9%, not
statistically significant).

1.25 ml/kg bw (130(Q
mg/kg bw)

Significantly decreased average weight o
fetuses (2.0 g versus control 4.83 g,

p<0.01).

Increased incidence of skeletal
abnormalitites (33.3%, not statistically
significant).

Increase in resorption (25.8%, versus
control 0%, not statistically significant).

.dossier, 2004)

L

Wistar young male rat

(20 animals in contro
group, 10 animals ir
treated group

administered 2% DIBP vis
diet for 7 days.

2% (1500 mg/kg bw/day)

Slightly decreased body weight.

Statistically significant increase in absolu
(27%) and relative (34%) liver weight.

Significantly decreased testes weight
(33%), incidences of histological lesions
(decrease of spermatocytesand
spermatogonia).

N/A

Oishi and Hiraga 1980
(cited in ECHA Annex
XV-dossier, 2004)
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Phthalate Species, strain| Dose Effects LOAEL Reference

experimental
regimen

Statistically significant reduced zinc level

in testes (11%) and liver (17%).

Statistically increased levels of testostero

in testes (> 2.5 fold increase).
JCLICR young malg 2% (2000 mg/kg bw/day)| Significantly decreased bagjght N/A Oishi and Hiraga
mice(10 animals/group (87.4% of control). 1980b (cited in ECHA
group) administered 2% Annex XV-dossier,
DIBP via diet for 7 days. Significantly decreased kidney 2004)

weight(p<0.05).

Significantly increased liver weight (1459

of control).

Significantly increased testes weight (129%

of control, p<0.05).

Significantly reduced zinc concentrations|in

testes and liver (76 and 91% of control

respectively, p<0.05).
Chernoff-Kavlock 4000 mg/kg bw/day No pregnant dams gave birth to a live littg N/A Hardin et al., 1987
screening assay in CD- and 27/50 exposed dams died. (cited in ECHA Annex
mice (50 dams/group XV-dossier, 2004)
were gavaged on GD 6-1
with 4000 mg/kg bw/day.
Developmental study. 600 mg/kg bw/day Statically reduced AGDin male pyps | N/A Borch et al., 2006
Mated female Wistar rats 0.009) and increased AGD in female pups (cited in ECHA Annex
(8/group) were gavaged (p=0.02) at GD20/21. XV-dossier, 2004)
from GD7-19 or until
GD20/21 with 600 mg/kd 10% reduction in bodyweights of male and

bw/day DIBP.

female fetuses GD 19 (p<0.05).
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

Reduction in testicular testostero
production (p=0.0003) and testicul
testosterone content (p<0.0001) in the m
offspring at GD20/21.

Histopathological lesions in
clustering of Leydig cells (GD19: 9/¢
p<0.001; GD20/21:13/15, p<0.001) a
vacuolization of Sertoli cells (GD20/2]
14/16, p<0.001).

testes:

ne
ar
ale

Developmental study
PregnantSprague-Dawley
rats(20-22 per group
weregiven daily doses (@

500 mg/kg bw/d ang
higher

Maternal toxicity

LOAEL
Maternal = 500 mg/kg
Developmental = 500 mg/kg

DIBP, at 250, 500, 75
and 1000 mg/kg by gastri
intubation on GD 6-20.

500 mg/kg bw/d

Developmental toxicity: decreased p
weight, increased incidence of trar

JY
S_

abdominal testes migration (3 of 55 male

fetuses at 500 mg/kg, in 30 of the 55 m
fetuses at 750 mg/kg, and in 30 of the
male fetuses (16 of the 17 litters) at 10

mg/kg)

ale
34
00

750-1000 mg/kg bw/d

Significantly increased incidence
resorptions (% resorptions per litter at 7
and 1000 mg/kg was 27.6 and 5¢
respectively).

Significant reduction in the number of liy
fetusesper litter (10.1 of 21 and 6.2 of 18
750 and 1000 mg/kg respectively).

Total number of fetuseswith extern
malformations significantly increased (5
at 750 mg/kg; 6% at 1000 mg/kg).

Total number of fetuses with viscern
malformations significantly increased (13
at 750 mg/kg; 10% at 1000 mg/kg

Df
50
).3

at

al

including significantly increased inciden¢

Saillenfait et al., 2006
(cited in ECHA Annex
XV-dossier, 2004)
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

of ectopic testis (30 at both 750 and 10
mg/kg).
Total number of fetuses with skelet
malformations significantly increased (18
at 750 mg/kg; 34% at 1000 mg/kg).

DIBP was administered b
gavage to pregnant SD rg
at 0, 100, 300, 600, and
900 mg/kg bw/d on GD 8-+
18 and testicular
testosterone determined i
male foetuses using
radioimmunoassay.

Dams per dose group:
control, n=5; 100 and 300
mg/kg/day, n=8; and 600
and 900 mg/kg/day, n=5.

300, 600 and 900 mg/kg
bw/d

Foetal testosterone production statisticall
significantly decreased (40%, 59%, 63%
reduction at 300, 600, and 900 mg/kg bw|
respectively).

LOAEL = 300 mg/kg bw/d

600 and 900 mg/kg bw/d

Maternal body weight at GD 18
significantly reduced (7% at 600 mg/kg
bw/d and 7.7% at 900 mg/kg bw/d).

Maternal body weight gain reduced (34%
and 41% at 600 and 900 mg/kg bw/d,
respectively), and foetal mortality increas
(17.2% and 59.9% at 600 and 900 mg/kg
bw/d respectively).

Howdeshell, et al.,
2008 (cited in ECHA
Annex XV-dossier,
2004)
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

DIBP was administered tp

250 mg/kg bw/d ang

pregnant female SD ratshigher

(11-14
treatment

animals per
group) by

gavage at doses of 0 (olive

oil), 125, 250, 500 or 625
mg/kg bw/d on GD 12-21

of pregnancy, and changes

in the reproductive system
of male off-spring

assessed post-partum up|to

PND 122.

AGD measured on PND 1 significant
decreased in male pups. (11% at250mg
day and 22% at 625mg/kg day, compare
control).

Incidence of males with thoracic areol
and/or nipples at 12-14 days ofage, of
adult stage increased in a dose-depen
manner (the numberof affected males
total examined males was 4/55, 24/
29/38 in 250, 500 and 625 mg/kg do
groups respectively).

Markedly underdeveloped (less than 1
of control weight) or absent testis and
epididymis were seen in 2% (testis of
male), 16% (7 males from 5 litters), al
13% (5 males from 4 litters) of the animal
in the 250, 500 and 625mg/kg day ddg
groups, respectively.

VLOAEL for developmenta

/ledfects = 250 mg/kg

dfchanges in AGD an
retained areolas  and/
nipples)

as

fNote: Severe degeneratiq
Hehtseminiferoustubules alon
fwith azoospermiawere see
14n three adult males from th
saame litter at 125mg/kg)

D%
or
1
nd
Is,
se

500 mg/kg bw/d ang

above

Onset of puberty in male offspring,
expressed by preputial separation,
delayed by approx. 4 days.

AS
vas

500 and 625 mg/kg bw/d

Mature males displayed e
malformations of the externaland intern
genitalia at the two high doses of DIB
The incidences were higher at 625 mg/
hypospadias 22/39, exposed 0s penis 11
cleft prepuce 10/39, non-scrotal testis 30
number of affected males.

Testes and epididymes weights, semi
vesicle and prostate weights statisticg
significantly decreased, at necropsy of 5

ver
al
P.
0:
39,
39

nal

Iy
00

and 625 mg/kg bw/d males on both PN

Saillenfait et al.,
2008(cited in ECHA
1 Annex XV-dossier,
Dr2004)

n

g

2N

e

\D
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
76-86 and PND 111-122
All doses Moderate or severe degeneration | of
seminiferous tubules and oligospermia |or
total azoospermia in all treated male gff-
spring.
Di-n-butyl Sprague-Dawleyrats 2000 mg/kgbw/day (14 Significantly decreased relative tes| N/A Cater et al., 1977 (cited
phthalate, DBP (12/group) administere( days) weights (day 3: 26%, day 7: 50%, day 1 in ECB RAR, 2004)
(CAS #84-74-2) by oral intubation at 200 53%, day 14: 64%).
mg/kgbw/day for 14 days.
At day 4, reductions of both spermatocyj
In additional studies DBH and spermatogonia observed.
was administered at 50
and 1000 mg/kg/day for Significantly decreased zinc-turnover raf
days. Only body weigh in testes, gradual decrease from day
and testes weight wer reaching about approx. 80 % of cont
analysed in these animals rates at day 14.
Significantly increased urinaryzinc, th
maximum excretion was 150-170%
control (day2) and the overall zinc-6
excretion over the whole 4-day period w
increased by 34-43%.
500 mg/kg/day (6 days) | Significantly decreased testis weight after 6

days: 82% (p<0.05) of control.
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

1000 mg/kg/day (6 days)

Significantly decreased testis weight afte
and 6 days: 76% (p<0.01) and 68
(p<0.001) of control, respectively.

2000 mg/kg/day (6 days)

Significantly decreased testis weight afte
and 6 days: 66% (p<0.001) and 57
(p<0.001) of control, respectively.

Gestation study in ICR
JCL mice. 0, 0.005, 0.05
or 05% DBP was
administered via the dis
(based upon food intaki
0.05% and 0.5% wer
calculated to be 100 an
400 mg/kg bw) day 1-1¢
of gestation

+ 0.5% (400 mg/kg bw/day

e D ~

Maternaltoxicity: increasediney wts; and
embryotoxicity: lower no. of live offspring

Teratogenic effects were induced as
demonstrated by a statisticallysignifican
higher incidence of external anomali
(non-closing eye-lid, encephaloce
cleftpalate, spina bifida). Also a higher (b
not statistically significantly) incidence ¢
skeletalanomalies, especially of sternd
was seen.

mg/kg bw) for
embryotoxicity
vasratogenicity

ly
es
e,
ut
f
m,

LOAEL 0.05% in diet (400Q
maternal

and

Hamano et al.
1977(cited in ECB
RAR, 2004)

Continuous breedin
protocol (RACB) (one
generation). 0, 0.03, 0.
and 1.0% correspondin
approximately to 0, 40
420 and 1410 mg/kg by
was administered via die
to CD-1 mice during 115
days (including 7 day
premating and 98 day
during cohabitation)

DBP was given to group
of 20 male and 20 femal

1% (1410 mg/kg bw/day)

FOparents showed a significantly decrea
growth (males only) and significantl
increased liverweights (females only)
1.0% in the diet.

At 1.0% in the diet statistically significar
decreasesin percentage of fertile pairs,
of litters/pair, no. of live pups/litter an
proportion of pups bornalive were seen.

In crossover mating trialbetween cont
males and 1.0%females statistica
significant decreases in percentage of fer

diet (~1410 mg/kg bw

pairs, no. of live pups/litter,proportion

LOAEL for embryotoxicity
and parental toxicity is 1% i

Lamb et al., 1987(cite
in ECB RAR, 2004)




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid, dihexylester, branched and linear

Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

animals for a 74
daypremating period, afte
which the animals wer
grouped as mating paif
and treated during a98-da
mating period. A contro
group of 40 male and 4
female mice received th
basal diet. After the98-da|
cohabitation period thg
pairs were separated ai
exposed during whick
period any finallitters werg
delivered and kept for g
least 21 days. At the en
of the continuous breedin
perioda 7-day crossove
mating trial was
performed with FO
animals of control and 19
groups.

pups born alive and live pup weight we

observed.

Continuous breeding
protocol (RACB). Male
and female Spragus
Dawley rats(control group
40/sex/control group:
20/sex/dose  group)were
given DBP via diet at0.0,
0.1, 0.5, and 1.09

(average dailly DB

intakes of 0, 52, 256, and

0.1% (52-80
bw/day) and higher

mg/kg

FO rats had significantly reduced number
live pups per litter in all treated groups

17% less, p<0.05).

Decrease

significant in high dose) and live F2 pup
weights were lower in all dose groups (5.
g, 5.60 g, 5.60 g and 5.00 g at 0, 0.1,

in dam body weight

and 1.0% respectively, p=0.02).

(on

dfOAEL = 0.1%
8mg/kg/day) based
emmbryotoxicity

ly

97
D.5,

(52-80

(0]

N 1997(cited
RAR, 2004)

NTP, 1995; Wine et al.

in ECB
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Phthalate

Species, strain
experimental
regimen

Dose

Effects

LOAEL

Reference

509 mg/kg for males an
0, 80, 385, and 794 mg/k
for females, respectively).

g

10.5% and 1%

Live F1 pup weights in the 0.5% andsl
dose groups were reduced (96 and 909
control respectively, p<0.01).

Kidneyweight was significantly increase
at both the middleand high dose levels
F1 males (6%, p=0.006).

Histopathologic examination g
selectedorgans was performed on

representative F1 males from the cont
0.5%, and1.0% groups. 3/10 males in

0.5%dose group showed degeneration
seminiferoustubules, compared with 1/
control,and 8/10 males in the 1.0% gro
7/10 males examined in thel.0% DE

b of

d
n

f
10
ol,
he
of
10
lp.
BP

treatment group demonstratedapparent

interstitial cell hyperplasia.

1%

4 weeks after cohabitation FO male bg
weights were unchanged, but high dg
females weighed 14% less than contn
(p<0.001). Organ-to body weight ratios f
the liver (males: 115% of control; femal
114% of control) and kidneys (male
111% of control; females: 109% of contrg
were statistically significant increased
both sexes in the high dose group.

The weights of pups from FO 1% treat
females were significantly decreased (8
of control, p<0.05).

F1 high dose males and females weighe
14 % less than their controls (p<0.05).

dy
se
ols
or
e:
S:
1)

in

ed

5%

] 8-

Significantincrease in liver weight in H
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
males (16%, p<0.001). Statistically
significant reduced weights of prostate

seminal vesicles and testis (24%, 22% and

39% decrease respectively).

Epididymal sperm counts and testicu
spermatid head counts were significan
decreased in the F1 1.0% dose group (5
and 46% of control, respectively).

Histopathologic lesions in the high-dose
males included underdeveloped
otherwise defective epididymides (5/
males).

Mating, fertility, and reproductive
performance of second generation breed
pairs (F1) were impaired in the 1.0% dg
group. (Mating index 6/20, p<0.00
Pregnancy index1/20, p<0.001; Fertil
index1/6, p<0.001). Reduced number
live pups per litter (13.0 versus control 1
p=0.233).

ar

tly
1%

F1
or
10

ing
se
-

ty
of
4,
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
Developmental study 250 mg/kg bw/day ang¢ At sexual maturity a dose-dependd LOAEL = 250 mg/kg bw| Mylchreest et al.
DBP was administered b| higher increase in the incidence of malformatig Critical effect: disturbeq 1998(cited in ECB
oral gavage at 0, 250, 5( of internal and external genitalia w{ development of RAR, 2004)

and 750 mg/kg bw fron

day3 of gestatior
throughout gestatiol
andlactation. Pups wer

allowed to mature

observed at all dose-levels. Hypospad
were observed in 3, 21 and 43% of male
250, 500 and 750 mg/kg bw, respective
Underdeveloped or absent epididym
frequently bilaterally, was observed in 9,
and 70% of the males at 250, 500 and
mg/kg bw, respectively, and was associa
with atrophy of seminiferous tubules (5
100% of tubules affected in all treat
groups) and abnormal or reduc
spermatogenesis.

500 mg/kg bw/day ang
higher

Females at 750 mg/kg bw and one at §
mg/kg bw were not pregnant and had
implantation sites.

Uterine weight was decreased at 500
750 mg/kg bw, but without any dos
relationship (significant at 500 mg/kg b

only).

At 500 and 750 mg/kg bw seminal vesic
were not developed or their weight wj
decreased by 16 and 32%, respectiv
Mean weight of the prostate gland w
decreased by 27% at 750 mg/kg bw. C
animal from each of 500 and 750 mg/
group had no prostate at postmort
examination. An increased incidence
dilated renal pelvis was observed in m
offspring at all dose-levels. Mean kidng
weight was significantly decreased at 7
mg/kg bw.

malereproductive tract.

500

ply.
as
ne
kg
B m
of
nle
2
50




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid, dihexylester, branched and linear

Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

In male offspring at birth anogenit
distance was decreased at 500 and
mg/kg bw

At 500 mg/kg bw 1/30 rats (1/8 litters) af
at 750 mg/kg bw 2/9 rats (1/4 litters) had
vaginal opening. At necropsy the 1
without a vaginal opening at 500 mg/
bw, had no patent vagina, no uterus and
left kidney. In another rat at 500 mg/kg |
right uterine horn was half of the size of t
left.

750 mg/kg bw/day

At 750 mg/kg bw the number of live puj
per litter at birth was decreass
significantly. During the second half of tk
pregnancy body weight gain of the dams
this dose-level was slightly lower which
consistent with the smaller litters.

Pup survival to weaning was decreas
significantly at 750 mg/kg bw.

In one female at 750 mg/kg bw the leng
of the left uterine horn was normal, b
only the distal segment of the right ho
near the ovary was present.

Developmental
Sprague-Dawley
DBP was administered

study i

rats. higher

t

0, 100, 250 and 500 mg/kg

bwfrom day 12-21 o
gestation by oral gavage.

100 mg/kg bw/day ang

j At all dose levels (100, 250 and 500 mg
bw) delayed preputial separation in

males (killed at sexual maturity at the a
of 100-105 days) was seen. At the low
dose level of 100 mg DBP/kg bw this del

to one markedly affected litter.

kgOAEL = 100 mg/kg bw.
-Critical effect: delayed (2
gdays)preputialseparation
pgbne litter)

ay

(of 2 days) was attributable at least in part,

Mylchreest
- 1999(cited
RAR, 2004)

et
in

al.
ECB




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid, dihexylester, branched and linear

Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

250 mg/kg bw/day an
higher

i Malformations of the (F1) mal
reproductive tract were observed at 250
500 mg/kg bw, i.e. retained thoracic nipp
and decreased anogenital distance.

D

and

500 mg/kg bw/day

At the highest dose-level of 50fYkg bw
one dam showed weight loss after day 18
pregnancy and delivered dead 3
moribund fetuses.

At 500 mg/kg bw hypospadia
cryptorchidism, agenesis of the prosts
epididymis, and vas deferens, degenera
of seminiferous epithelium and interstiti
cell hyperplasia (5 animals from 2 litters)
the testis of F1 males were seen.

Interstitial cell adenoma occurred at 5
mg/kg bw in 2 males (in one litter).

tion
al
of

00

Multigeneration study in
LE hooded rats. Male an
female rats(10-12
animals/sex/group) of onl
the PO generation receive
orally by gavage 0, 25
or500 mg DBP/kg bw
from weaning, through
puberty, young adulthoog
mating and lactation.

Another group of only
males received 1,00
mg/kg bw. When the P

animals  were mated

250 mg/kg bw/day an
higher

In the PO generation delayed pube
(preputial separation) was seen in male
all dose-levels (mean age at puberty
39.5, 42.6, 43.40, or 44.4 days in contr
250, 500 or 1000 mg/kg bw grouf
respectively, p<0.05).

In the F1 offspring which were expost
only in utero and lactational viadams (dz
only from F1 animals from dams treat
with 0, 250 and 500 mg DBP/K
bw),urogenital

malformations/abnormalities including
low incidence of agenesis of tf

LOAEL = 250 mg/kg bw
based on delayed puberty

males of POgeneratior
urogenital abnormali-ties an
decreased fertility o]

Flmales and females

epididymis,hypospadias, ectopic tesl

Gray et al., 1999(cite
in ECB RAR, 2004)
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

treatedanimals were paire
with untreated controls. F
animals were not treate
After puberty Flanimals

were selecteq
(16/sex/group) for fertility
assessment undg
continuous mating
conditionsover 11

breeding cycles.

renal agenesis and uterine abnormali
(partial agenesis or lack ofimplants in o
uterine horn) were seen. A few treat
animals displayedanophthalmia. F1 ma
from treated mothers exhibited reduc
cauda epididymalsperm numbers.

Continuous breeding conditions:

The F1 offspring showed reduced fecung
(significantly fewer F2 pups; numbg
pups/litters 179/24, 76/10, and 20/4 for
250 and 500 mg/kg bw, respectively)

similarly treated pairs.

500-1000 mg/kg bw/day

The PO generation showed reduced ferti
in male and female animals at 500 3
1,000 (males only) mg/kg bw. Infertility i
males was related to testicular atrophy @
reduced sperm production, while treat
females cycled and mated sucessfully,

many treated females (500 mg/kg b
aborted their litters around midpregnancy

DBP dose-response stud
Pregnant CD rats give
oral gavage at 0.5, 50, 1(

mg/kg/day (n=19-20) of

y<50 mg/kg/day
n
0

No statistically significant adversifeets
were observed in the offspring.

LOAEL= 100 mg/kg bw/day
based on retained nipples pr
aerolas.

500 mg/kg/day (n=11) o
GD 12-21.

1100 and 500 mg /kg/day

Retained nipples or aembxe present in
31 and 90% of male pups at 100 and
mg/kg respectively at PND 1.

At PND 14 a dose-dependent increase
the incidence of thoracic areola and nip
development was observed in F1 mal
only significant changes at 100 and 5
mg/kg/day (44/141 rats in 16/20 litters; a

»00

in
Dle
es,
00
nd

52/58 rats in 11/11 litters respectively).

Mylchreest et al., 2000,




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid, dihexylester, branched and linear

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
500 mg/kg/day Male offspring had significantly deased
AGD (12% lower than control) PND 1.
Cleft penis (hypospadias) was observed in
5/58 rats (4/11 litters). Absent or partially

developed epididymis (23/58 rats in 9/11

litters), vas deferens (16/58 animals in 9

litters), seminal vesicles (4/58 rats in 4/11

litters), and ventral prostate (1/58 animals

In 110-day-old F1 males, the weights ofﬂ
testis, epididymis, dorsolateral and ven
prostates, seminal vesicles, and
anibulbocavernosus muscle we
decreased.

levator

11

).

he
ral

re

Developmental  toxicity
Pregnant CD rats (6
8/group) were exposedt
0, 20, 200, 2000 an
10,000 ppm DPB in the
diet from gestational da
15 to postnatal day (PND
21

20 ppm (1.5-3.0 mg/k
bw/d) and higher

During GDs 15-20, body weight gain
damswas slightly statistically significa
decreased in the 20 and 10,000 ppm d
groups.

At PND 21 in males, reduction ¢
spermatocyte developmentas manifesteg
decreased numbers ofspermatocytes in
seminiferous tubules was evident. T
change was observed from20 ppm, w
dose-dependent increased incidencean
severity.

At PND 21, mammary gland changes
low incidence in bothsexes.In female
hypoplasiaof the alveolar buds of t
mammary glands wasobserved in anim
from 20 ppm with statisticallysignificar
increase in the incidence at 20, 20

A LOAEL of 20 ppm (1.5—
3.0 mg/kg bw/day) in
maternal diet was set bas
on persistent mammar
gland toxicity (degeneratio
and atrophy of mammary
gland alveoli) in males an
decreased number
spermatocytes.

Lee et al., 2004
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Phthalate

Species,
experimental
regimen

strain

Dose

Effects

LOAEL

Reference

and10,000 ppm.

At PNW 11, relative pituitary weights wel
increased (16%, p<0.05)
females.Vacuolar degenerationof alveg
cells was evident in the mammary glands
males, in some cases with alveolar atrop
appeared from 20 ppm (vacuol
degeneration with statistical difference).

200 ppm
mg/kg bw/d)

(14.4-28

At PND 21 DBPdecreased the FS
positive cells in the anterior pituitary fro
200 ppm with anon-monotonic dos
dependent response in females.

At PNW 11, relative pituitary weights wel
increased (19%, p<0.05) in females.

At PWN 20 relative pituitary weights wer
decreased (16%, p<0.05) in females.

At PNW 20 vacuolar degeneration
alveolar cells and alveolar atrophy we
evident in the mammary gland of mal
(with statistical significant difference fror
control).

2000 ppm (148.2
290.9mg/kg bw/d)

The male ratio at birthwas slightly reduc
(43.9 £ 15.7%, p<0.05 compared to cont
65.6%).

At PND 21 scattered foci of aggregat
Leydig cells, consisting of 50—100 cells (
to two foci per cross section of the test
was evident from 2000 ppm with statistig
significance.

In the epididymis, decreased ductular cr
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Phthalate

Species,
experimental
regimen

strain

Dose

Effects

LOAEL

Reference

sections of the epididymal duct indicatir
reduced coiling were observed from 20

ppm.

At PND 21, LH-positive cells wer
increased at 2000 and10,000 ppm
females.

At PNW 11, loss of germ cell developme
appearedwith significance from 2000 ppn
In severely affected casesat 10,000 p
Leydig cell hyperplasia was evident.

At PNW 20, similar lesions as observed
PNW11 were detected in DBP-expos
males.

At PNW 11, relative pituitary weights wel
increased (22%, p<0.01) in females.

Females at PWN 20 had reduced relat
pituitary weights (16%, p<0.05)

10,000 ppm (7123
1371.8 mg/kg bw/d)

The male ratio at birthwas strongly redug
at 10,000 ppm (24.7 = 4.5%, p<0.
compared to control 65.6%).

AGD measured on PND 2 was reduced
males.

At PND14, retention of nipples/areolae w
apparent in all males in the dose group.

At PND 21, liver cell hypertrophy wal
observedin animals of both sexes.
At PND 221 both FSHand PRL-positiy

cell populations were reduced (p<0.0
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

whilethe proportion of LH-positive cell
was increased (p<0.01) in males.

females, LH-positive cells were increas|
and the positive PRL cells were decrea
at10,000 ppm. At PNW 11 the FSk
positive cell percentage was increased
both males and females at 10,000 ppm.

In males PNW 11, slight (statistical
significant) reduction of the relative weig
of the kidneys was detected.

In females, relative pituitary weigh
weredecreased at PNW 11 (36%, p<0.01

At PNW 20, a sufficient number of ma
animals could not be obtained for t
10,000 ppm dose.

Females at PWN 20 had reduced relat
pituitary weights (23%, p<0.01).

Diisopentyl
phthalate, DIPP
(CAS #605-50-5)

No data available.

Dipentyl
Phthalate, DPP
(CAS #131-18-0)

Short-term study (4 days
Single-dose of DPP t
pubertal male Spragug
Dawley rats (1800 mg/k
bw/day) by gavage.

1800 mg/kg bw/day

Markedly reduced relativetestes weig
(organ weight/100 g body wt).

Histological examination of teste
fromanimals treated with DP
showedsevereatrophy of the seminiferg
tubules, themajority of which showed
complete lossof spermatocytes a
spermatids. A fewspermatogonia a
Sertoli cells remainedattached to t
basement membrane of thetubu

N/A

Foster et al., 1980(cite
in ECBI PM, 2000)

L
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
interstitial cells appeared normal. Loss
zinc in the Golgi region of spermatidsw
clearly seen prior to any evidence
morphological damage in these cells.
Significantincrease in zinc concentratio
in kidney (p < 0.001).
Male Sprague-Dawley rats220 mg/kg bw/day After three daily doses ofDPP &0 RLOAEL = 440 mg/kg| Gray and Gangolli,
(4-5 weeks, 10 weeks, or mg/kg, one out of five rats wgsbw/day based on reducedl986 (cited inJ.S.

15 weeks; 6-8 animals per
group) were administered

orally with DPP ascorn oi
solution at doses 0, 220
440, and 2200 mg/k

partiallyaffected in markers of Sertoli ce
function: the secretionof seminifero
tubule fluid and of androgen bindingprote
(ABP) (not significant).

lISertoli cell function
IS
in

bw/day for 1 or 3
consecutive days.

440 mg/kg bw/day

After a single dose of 440 mg/k§FD
production of fluid (73% reduction) an
ABP (74% reduction) was suppressed
immature rats compared to
(p<0.01).

d
in

control

2200 mg/kg bw/day

In immature rats, after a sirigleeof 2200
mg/kg DPP the productionof seminifero
fluid (3 mg/testis compared to control 1
mg/testis, p<0.001) and ABP
pmole/testis compared to control 21
mg/testis) were almost complete
suppressed.

When 10-week-old rats were given a sin
dose of DPP seminiferous tubule fluid a
ABP production were reduced to arou
60% of control (only significant for ABH
production, p<0.05).

us
56
0
9

ly

gle
nd
nd

D

CPSC, 2010)

Sprague-Dawleyrats
(male) administered DP
by oral intubation at 7.7

2200 mg/kgbw/day

Decreased testicular cytochrome P-4
(55.6, 32.1, 35.8 % of control, p<0.001,

N/A

16 h, 2 days and 4 days).

Foster et al., 1983
(cited inU.S. CPSC,
2010)
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Phthalate

Species, strain
experimental
regimen

Dose

Effects

LOAEL

Reference

mmol/kgbw/day(~2200
mg/kgbw/day)1-4 days

Decreased cytochrome P-4
dependentmicrosomal
steroidogenicenzymes 17 alphahydroxyl
(58.5 and 3.7% of control, p<0.001, at 1¢
and 2 days) and 17-20 lyase (50.5 10.2 1
% of control at 16h, 2 days and 4 d3
respectively).

17-/1-dehydrogenase activit
wassignificantly increased in microsom
from individuals treated with DPP for
and4 days (212.7 and 280.5% of cont
respectively).

The degree of maximal binding
progesteroneto microsomesin testes
decreased.

Young male Spragu
Dawley rats administere
DPP by oral gavage &
2000 mg/kg. Animals
sacrificed 1, 3, 6 and 24 |
following a single dose
and after 2, 3 and 4 day

of repeated dailydosing.

(Number of animals no
specified).

2 2000 mg/kg
d
it

=

(7]

t

At 3 h a subpopulation of Sertoli cells in
the seminiferoustubules show
vacuolation of the perinuclear smog

ofN/A
ad
th

endoplasmicreticulum with an associated

inward displacement of germinal cells.

By 6 hr the vacuolation had extended to
apical cytoplasm andwas evident in m
tubules (>90%).

Transient  acuteinflammatory  respon
appeared at 6 hr.

By 24 hr, germinalcell degeneration wj
extensive.

Mitochondrial ~ succinic  dehydrogena
activity in Sertoli cells was reduced at 3a

the
hst

5e
nd
s

6 hr and absent by 24 hr. In germinal ce

Creasy et al., 1983
(cited in ECBI PM,
2000)
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Phthalate Species, strain| Dose Effects LOAEL Reference

experimental
regimen

it was unaffectedat 3 and 6 hr but absent by

24 hr.

2, 3 and 4 days of daily phthalate treatment

resulted in a gradual depletion of germinal

cells from all tubules.

3 and 4 days dosing rendered all tubules

severely depleted ofgerminal cells

including the spermatogonia.
Continous breeding From 0.5% (760 mg/kq Significantly reduced fertile pai LOAEL for reproduction = | NTP, 1985; Heindel et
protocol (RACB). Swisg bw/d) groups,litters/pair, livg 760 mg/kg/day al., 1989; Morrissey et
CD-1 mice(male ang pups/litter,proportion live births.In th al., 1989 (cited in ECB
female, 20 pairs/dos 0.5% dose groupthe numberof litters 3 PM, 2000)
group, 40 pairs/contrg live pups/litter were significantly reduce
group) fed 0, 0.5, 1.25 Only 4/ 19 delivered a first litterand 2/ 1
2.5% (0,760, delivered more than one litter.
2160,4790mg/kg/day)
DPP for 7 days prior toan| 1.25% and 2.5% (216( Mice in thel.25 and 2.5% dose groups were
during a98-| and 4790 mg/kg bw/d) infertile;none  of the breeding pairs
daycohabitation. delivered any litter dose group.

2.5% (4790 mg/kg bw/d) | Crossover mating between control and

Crossmating  trial 3 2.5% animals: significantly decreased
combinations of contro matingindex ~ when  treated  males

and treated mice wer
selected for crossove
mating: control males witl
control females, high-dos
males with control
females, and control male
with high-dose females

werecrossed with control females,but
vice versa. All groupsinfertile.

ot

In females: significantly decreased body

weight andadjusted kidney weight (9%

19% decrease compared to con
respectively). Significantly increased liv
weights (45% increased compared

control).

In males: significantly increased relati
liver weights (49% increased compared

nd

rol

B
to

e

ts

control), significantly reduced bodyweigh
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

(10% less than controls), kidney weigh
(30%), relative testis weights (99%
seminalvesicle  weights  (32%), ai
epididymis weights (20%). Absence
epididymal sperm.

Testes were atrophic in 16/20 treated ¢
0/40 control males. Histopatological lesio
observed in 20/20 treated male animg
mainly in testes and epididymis: seve
degenerationof the seminiferous tubu
(O%controls; 95% treated), interstitial ce
hyperplasia(5% control; 100% treated), 3
reductionin sperm count and accumulat
offluid and degenerated cells in t
epididymis(2.5% control; 100% treated).

Fischer 344 rat(1(
males/group) administere
a single dose DPP by or
gavage at 0, 250, 1000,
2000mg/kg bw. Animalg

250 mg/kg bw
d
Al
Dr

Small, but significant, increase in live
weights 2 days after dosing (6
abovecontrol weights). By the secondwe
the weights had returned tocontrol levels.

2LOAEL for reproduction
%000 mg/kg/day
ek,

killed after 2 days and 1000 mg/kg bw

each week up to 10 week

Mating trial:Male rats
given single dose by ora
gavage at 0, 250, 1000,
2000 mg/kg bwfollowed
by mating at 3, 6, and 1
weeks. 17 days after th
first day of
cohabitation(14+3 days @

D.

|l

o O

[ )

gestation) the female
were killed.
Recovery: After

During the firstweek after
animals showed slightly bu
significantlylower body weights tha
controls(97% of control weights), returnir
to control levels the second week.

exposur

Transientdecrease in serum ABP levels,
to48% increase <0.05) during thefirst
week.

Epididymal and testicular weights we
consistently  below control  weight
duringthe 10 weeks (only statistical
significant at weeks 2, 3, 7 for epididym

Q- P

up

re

]

y
s

and weeks 7, 8 for testes).

Lindstrom et al., 1988
(cited in ECBI PM,
2000)
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

completion of the fertility
study, thecontrol and high
dose males were sacrifice
at weeks 14, 18, and 3
after dosing for,
histological evaluation.

Starting from week 2, there was a do
response relationship in sperm densit
with statistically significant lower level
compared to control.

Histopathological lesions in testicular tiss
were apparent from day 2 and we
characterizedby a decreased lumen sizg
the seminiferoustubules, a reduced num
of germcells, vacuolation of the germin
epithelium,and large intertubular spag
with a notable increase in cell numbers.

20-40% animals at each time po
showedsome degeneration of seminifer
tubules.

Animalsshowed a 20% increase in spe€
abnormalityduring weeks 3 to 8.

se-
ies

uy

ue
re

2 of
ber
al
es

2000 mg/kg bw

During the firstweek after exposur
animals showed slightly bu
significantlylower body weights tha
controls(95% of control weights), returnir
to control levels the second week.

Small, but significant, increase in live
weights 2 days after dosing (17
abovecontrol weights). By the secondwe
the weights had returned tocontrol levels.

Degeneration
decreased epididymal sperm dens
decreased testicular and epididyn
weight;abnormal sperm morphology.

ofseminiferous  tubules;

Q- P

8
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Phthalate

Species,
experimental
regimen

strain

Dose

Effects

LOAEL

Reference

The epididymalweights gradually decreased
to 56% of controlvalues by week 4 and then

remained 50-60%o0f control values.

The testicular weightsdecreasedfrom 7
of controls at 2 days afterexposure to 3
at 4 weeks, thereafter remaining43-63%
the testis weights of thecontrol animals.

Statistically significantly reduced sper
densities starting from week 2, less th
half those of thecontrols from week 3.

Significant different (p<0.001) changes
serum ABP, spermdensity, abnormal spe
morphology, testicularweight, an
epididymal weight.

High-dose animals showed significant
increasedserum ABP levels 2 days a
exposure;ABP  remained  significant
elevated for3 weeks and then fell a
stayed significantlybelow control level f{
the end of the study.

Histopathological lesions in testicular tiss
were apparent from day 2 as described
1000 mg/kg animals. Severe disruption
the germinal epithelium; more than half
the tubules were affected in>96% of t
animals at all time points.

Inhigh-dose animals, up to 96% of t
spermshowed abnormal morphology
week 5,and abnormalities were seen in

90% of thesperm for the remaining weeks

8%
3%
of

m
an

in
rm

ly
ter
Yy
nd
(0]

ue
for
of
of
he

he
at
50-

D.
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

2000mg/kg bw in mating
trial and recovery trial.

Significantly  decreased  number
successful matings: 65% of controls
week 3, 15% at week 6, and 35% at wg
10.The number of live fetuses for ea
pregnantfemale significantly decreased
femalesmated to high-dose males (35%
controls at week 3, 43% at week 6, 3
72% at week10). Females mated to hi
dose malesdemonstrated a preimplanta
loss aboutthree times as high as th
mated to controls.

Testicular lesions in males ofparen
generation with no signs of recovery 14,
and 30 weeks after DPP exposure.

of
at
ek
ch
in
of
nd
gh-
tion
pse

al
18,

Male Sprague-Dawley rat
given a single dose ¢
2200 mg/kg bw by oral
gavage. DPP-treated ra
were killed at 0, 3, 6, 9
12, 18 and 24 h afte
dosing. (Number o
animals not specified).

2200 mg/kg bw

Increased testicular LAF activity after 3
The increase was statistically significant
6, 9, 12 and 18 h and maxim
(approximately10-fold) after 9 h. Later th
activity slowly decreased agal
approaching control level after 24 h.

3 hours after DPP exposur|
slightmorphological changes in the Sert
cells were demonstrated with rarefactior
basal cytoplasm. At 6 h the interstiti
vasculature containedmarginat
polymorphonuclear leukocytes (PMNs
with occasional emigrationof these ce
into the interstitial space. Transie
infiltration of a large number of PMNs ar
some mononuclear cells in the interstit
space after 9 and 12 h, and reduced aga
24,

N/A

Granholm et al., 1992
(cited inU.S. CPSC,
2010)
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
Pregnant Sprague-Dawlgy500 mg/kg bw/day Significantly decreased anogedisthnce | N/A Liu et al., 2005 (cited
rats treated with DPP by in malefetuses (31% less than control, in U.S. CPSC, 2010)
gavage daily from GD 12 p<0.001).
to GD 19 at 500
mg/kg/day (10 animals in
control group, 5 animals ip
treated group).
DPP was administered by 100 and 200 mg/k¢ Reduced fetal testosterone production (3 LOAEL for fertility = 300 | Howdeshell et al., 2008
gavage to pregnant SD rg bw/day ng/testis and 2.26 ng/testis at 100 mg| mg/kg bw/day based o| (cited inU.S. CPSC,
at 0, 25, 50, 100, 200, 30 bw/day respectively, compared to cont| reduced number of livg 2010)
600, and 900 mg/kg/ on 5.89 ng/testis, p < 0.01). (No live fetuseg fetuses, increased inciden
GD 8-18 and testicular higher concentrations). of resorptions, increase
testosterone determined i fetal mortality (in
male foetuses using combination with significan
radioimmunoassay. reduced maternal weight).
Dams per dose group: 0 | 300 mg/kg bw/day an¢ Dams treatedwith DPP at 300, 600, or 9Q00AEL for development 5
(control), n=6; 25 higher gained little or no weight fromGD 8 to GP100 mg/kg bw/day based ¢
mg/kg/day, n=5; 50 and 18, whereas controls gained about 70| geduced fetal testostero
200 mg/kg/day, n =; 300 None ofthe dams in these dose groups hatbduction.
mg/kg/day, n = 3; and 60( viable fetuses. No signs of overt toxicity pr
and 900 mg mg/kg/day, n maternal mortality.
=2.
Midgestationpregnancy loss leading |to
100% fetal mortality at doses of 300, 600,
and 900 mg/kg/day. Of the dams
administered300-900 mg DPP/kg/day, four
of five dams were observed tohave vagipal
bleeding during midpregnancy, indicatiye
ofaborted pregnancies.
Diisohexyl

phthalate, DIHP
(CAS #68515-50-
4)
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen

Di-n-hexyl Short-term study. Singlel 2400mg/kg bw/day Marked effects on testis weights and | N/A Foster et al., 1980

phthalate, DnHP
(CAS #84-75-3)

dose level of DnHP tg
pubertal male Spragug
Dawley rats (2400mg/k(
bw/day) by gavage.

testicular zinc content in the absence
body weight effects. Marked seminifero
tubular atrophy with the majority of tubulg
showing few spermatogonia and Sert
cells, but normal Leydig cell morphology.

(cited in EHCA Annex
VI-dossier, 2010)

allOAEL = 0.3%

3:

Continuous breeding 0.3% and higher Dose-related decrease in bodyweight g
protocol (RACB). 0, 0.3 by DHP in the diet at all doses (10.7%, 7|
0.6, 1.2% corresponding to 1%, and 0.5% weight gain for control, 0
0, 430, 880, 1870 mg/kg 0.6, and 1.2% groups respectively).

or 0, 380, 800, 167

mg/kg bw/d were 0.3% At low dose, there was significant reducti

administered via diet t
CD-1 mice during 7 day
+ 98 days cohabitatio

(380 or 430 mglkg
[ bw/day)

in number of live pups per litter, reduc
from 12.3 (control) to 3.4 (14 of 17 pai
were fertile). The proportion born alive w

On
o
rs

A4S

period. 16-19 pairs of reduced by 14%.
males and females _
Control group with n = 4 0.6% 1 litter (_)f 4 pups produced (1 of 19 pajrs
animalsof each sex; 3 do 9800 or 880 mulkg was fertile).
groups with n = 20Q bw/day)
animals of each sex.
1.2% No live pups at high dose

Crossover (1670 or 1870 mg/kg C_ros_s_over mating _study reveale_d a
matingThreecombinations bw/day) significant decr_ease in the proportionof
of coﬁtrol and DnHPt detept_ed matings  for th_e males
treated mice were selected receivingl.2% DHP mated with contrpl
for crossoverl females(56%) compared to the contrpls
mating:control males witl (90%)and only 1 ofthe 18 treated males

' ) sired a litter. None of the DHP-treated
control females, high-dose females became pregnant
males withcontrol females, '
and control males  with The percentage of motilesperm and the
high-dose females sperm  concentration in  thecauga

epididymis were significantly diminishedi

0430 mg/kg bw/day

380 orn

Lamb et al., 1987 (cite
in EHCA Annex VI-
dossier, 2010)
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
FO males. The percentageof abnormal

sperm was lower (only 3 of the 18 males
the 1.2% DHPtreatedgroup had sufficig
sperm to allowdetermination).

Significant decreases in theweights of 1
testis, epididymis, and seminalvesicles
the DHP-treated FO

mice.

in
nt

=

Histologicalevaluation revealed extensive

atrophy ofthe seminiferous tubule
Maturesperm were markedly diminished
the epididymides.

Body and kidney/adrenal weights we
significantlydecreased and liver weight w

significantly increased in FO male and

femalemice fed 1.2% DHP in the diet.

as

Chernoff-Kavlock
screening assay in CD-
mice administeredDNHF
at 9900 mg/kg bw/day fo
7 days, GD 6-13.

9900 mg/kg bw/day

No live litters.

N/A

Hardin et al., 1987
(cited in EHCA Annex
VI-dossier, 2010)

Pregnant Sprague-Dawle
rats (24-25/group

administered DnHP at

250, 500 and 75
mg/kg/day by gavage o
GD 6-20.

Preliminary study:
Pregnant rats (8-12 ps
group)were given 250, 50

y250 mg/kg bw/day ant
higher.

D
n

O

or 750 mg kg/day o

j Significant delay of ossification at a

doses.

The incidence of 14th supernumerary r
(mostly short), was also significant
greater than control at all doses, andsho
dose—response dependency (19, 61, 91
96% of thefetuses at 0, 250, 500 and ]
mg/kg/day, respectively).

Liver weight (absolute, relative
bodyweight on GD 21 or relative to boc

IILOAEL
bw/day

bs

y
ved
and
750

0]
ly

weight on GD 21 minus uterine weigh

t)

250 mg/kg

Saillenfait, Gallissot
and Sabaté, 2009 (cite
in EHCA Annex VI-
dossier, 2010)

[oX
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
DnHP. was significantly increased at all doses.
Slight statistically significant increase |n
the hepaticactivity of cyanide-insensitiye
palmitoyl-CoA  oxidation (1.5-2.1fold,
compared with the control).
Significant and dose-related decrease in|the
AGDof the male fetuses was seen at |all

doses. AGD was 7.6, 20.3, and 35.2%

below theconcurrent control value at 21
500 and 750 mg/kg/day,respectively.

01

Undescended testes (unilateral or bilateral)

were observed in 0 males for control gro
2 males at250 mg/kg bw/day (in 2/
litters), 15 males (9/21 litters; (p<0.Q
compared to control) at 500 mg/kg bw/d
and in 20 males (11/13 litters; p<0.

compared to control) at 750 mg/kg bw/day.

500 and 750 mg/kg/day

Presence of malformations sagudificant
decreases in foetal weight.

Significant increase in the incidence if ma
fetuses with undescended testis.

Fetal body weight was significantl
decreased in males and females(about 9
18-19% less then control at 500 and 1
mg/kg/day, respectively).

Internal and skeletalmalformationsmair
consisted of cleft palate, eye defe
andalterations of the axial skeleton. Thé¢
included absence of ribs,vertebral arg
and/or centra, and fusion of sternebr

vertebralarchs and/or centra. Most ofte

up,
23
5
24
D1

fetuses exhibited more tha
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen

onemalformation. Two cases of centfal
nervous malformations werealso observe

o

750 mg/kg/day Maternal body weight gain was
significantly decreased duringthe treatment
period.

Increased incidence of embryolethaljty
(46%).

Higher incidence of post-implantation loss
with approximately two-thirds ofresorbed
implants. The number of litters with
resorptions was significantly increased.

The total numbers offetuses and litters
displaying external, visceral or skeletal
malformations were significantly elevated.

Pregnant Sprague-Dawlg 0, 50, 125, or 50(¢ No significant effect of DnHPon matern| LOAEL = 125 mg/kg/day Saillenfait, Sabaté and

rats (9-13/group) giver DnHP/kg/day body weight gain and pup weights duri Gallissot, 2009 (cited
oral gavage at 0, 50, 12 lactation. in EHCA Annex VI-
or 500 mg DnHP/kg/day ) o dossier, 2010)
GD12-21. Degeneration of the seminiferous tubu

was seen in allgroupsincluding contrg
however, theincidence and severity of {

o lesions were much higher in the high-dg
Preliminary groups.

studyPregnant Sprague
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Phthalate

Species, strain
experimental
regimen

Dose

Effects

LOAEL

Reference

Dawley rats (10-12/group
administered DnHP at (
500 and 625 mg/kg/day o
GD 12-20.

125 mg/kg/day and abovg

Males offspring displayed reduced AGD
PND1 (7% decrease, not statistica
significant).

At necropsy on PND 111-120, seve
malformations of the reproductive tra
were observed in young adult mal
(mainly  hypospadias, underdevelop
testis, and undescended testis).

250 and 500 mg/kg/day

Not statistically significant effects: reduce
proportion of live pups on PND 1 an
number of live pups on PND 1, decreas
viability of the offspring duringthe lactatio
period.

Statistically significant reduced AGD i
male offspring on PND1 (11 and 18%
250 and 500 mg/kg/day respectively).

Areola/nipple retention before weaning a|
at adulthood. The averagenumber
thoracic areolae/nipples per affected m
at adulthood were 0, 2.29, and2.86, at
250 and 500mg DnHP/kg-d, respectively.

Hypospadias was present inrespectively
and 21% of the males from the 250 3
500mg/kg/d groups. Approximately6 ar
38% of the adult animals exhibite
undescendedtestis at 250 and 500 mg/k
respectively.

The weight of the seminal vesiclg
wassignificantly reduced g
250mgDnHP/kg/d (relative) and 500 n
DnHP/kg/d (absolute, relative, orwith bog

weight as covariate). Prostate weig
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Phthalate

Species,
experimental
regimen

strain

Dose

Effects

LOAEL

Reference

tended to be lower at 500mg DnHP/kg
with significant difference in therelativ|
weight or when body weight was used
covariate.

Severe seminiferous tubule degeneratio
to complete atrophy (i.e. severity grade 4
5) at the two high doseswas seen
25.0(8/32 animals; 4/10 litters), and 51.5
(17/33 animals; 6/8 litters) ofthe males
250, and 500 mg/kg/d, respectively.

500 and 625 mg
DnHP/kg/dayPreliminary
study)

In utero exposure to 500 and 6
mg/kg/day DnHP resulted in a decreas
the proportion of live pups on PND 1 (98
80.3,84.3% in control, 500 and 6
mg/kg/day respectively).

High incidence of undescended testis
both DnHP groups. Seminalvesicles and
prostate were absent in one male
500mgDnHP/kg-d and in three males
625mg DnHP/kg-d.

The size ofthe testis and/or epididymis W
highly reduced in several DnHPanimals.
testis was absent in two and one animal
500 and625mg DnHP/kg-d, respectively.
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
625 mg| Significantincrease in the incidence of po
DnHP/kg/dayPreliminary | implantation loss per litter (15%, p<0.001]
study)
Pup weight wasslightly reduced from bir
to weaning(9% decrease compared
control, p< 0.01 on PND 1).
Incidences of severe malformations of {
external genitaliain  mature anima
including hypospadias,cleft phally
associated with exposed o0s penis, ¢
prepuce, andvaginal pouch.
Diethylhexyl Fischer 344 rats (1012500 ppm (630 mg/kg Moderate testicular atrophy. A LOAEL of 12500 ppINTP, 1982 (cited in
phthalate, DEHP | rats/sex/group) given bw/day) (630 mg/kg/day) is derived ECB RAR, 2008)

(CAS #117-81-7)

DEHP via thediet at O,
1600, 3100, 6300, 12,50
or 25000 ppm (0, 80, 16(
320, 630, or 125(
mg/kg/day) for 13 week

0

"z

for testicular effects.

prior to an oncogenicity
study.

25000 ppm (1250 mg/k
bw/day)

was significantly depressed (29%) in ma
at 25000 ppm relative to controls.

Testicular atrophy was observed in
males fed 25,000 ppm.

y The mean body weight gain of male rats

es

all

Oncogenicity study
Fischer 344 rats (5
animals/sex/group; initia

body weightjust above 20
mg for males and aroun

6000 ppm
mg/kg/day)

(322

150 mg for females) wer

Seminiferous tubular degeneration, (2/4
5%,; incidence in control was 1/49, 2.09
histologically = devoid of germina
epithelium and spermatocytes.

A LOAEL of 6000 ppm (322
mg/kg/day) is derived for
effects on testes.

NTP, 1982 (cited in
ECB RAR, 2008)
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
given 0, 6000 or 1200( 12000 ppm (674 At the end of the study, mean body weig
ppm(0, 322 or 674 mg/kg/day) of dosed male rats and high-dose fem
mg/kg/day for males rats weremarginally to moderately low
DEHP in the diet for 103 than those of the corresponding controls.
weeks.
Interstitial-cell tumours of the testis we
observed in astatistically significa
negative relation to dose.
There was a statistically significant increg
inbilateral tubular degeneration of tf
seminiferous tubules and atrophy in
testes. The incidences was 43/48 (90%
thehigh-dose group. Histologically, th
seminiferous tubules were devoid
germinal epitheliumand spermatocyte
Only Sertoli cells were seen on tubu
basement membranes. Interstitial ce
weresomewhat prominent.
In males, the incidence of hypertrophy
the anterior pituitarywas significantl
increased (45% compared with 2%
controls.
Continuous breeding 0.1% (approx. 140 Fertility and reproductive performance pf£OAEL for reproduction| Lamb et al., 1987 (cite
protocol (RACB). 0, 0.01] mg/kg/day) mating pairs (FO generation) duringvas 140 mg/kg bw/d basecin ECB RAR, 2008)
016, 0.3% (corresponding continuous breeding was  affectgdon decreased fertility
to approx. 0, 14, 140, and significant reduced number of litters/pair
420 mg/kg) DEHP were (66% of control, p<0.01), live pups/litter
administered via diet to (49% of control, p<0.01) and proportion pf
CD-1 mice during 7 days pups born alive (82% of control, p<0.01).
+ 98 days cohabitation
period. 16-19 pairs of
males  and  female$.0 3%  (approx. 420 No fertile pairs in FO animals during
Control group with n = 40 mg/kg/day) continuous breeding.
animals of each sex; B In crossover mating: decrease in fertilityfor




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid, dihexylester, branched and linear

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
dose groups with n = 20 treated males and treated females compared
animals of each sex. to matings of control mice. 4 litterswere

Crossover mating: Threge

combinations of contro

and treated mice were
crossover
mating: control males with
control females, high-dose

selected for

males with control

females, and control males

with high-dose females

born to treated males x control females,and

the proportion of pups born alive w
decreased.There were no litters born to
controlmale x treated female pairs.

hS
the

At necropsy in FO males in crossover

mating: significant increased liver weights

(127% of control, p<0.01), decreas

weights of testis (41% of control, p<0.01

epididymis (81% of control, p<0.01

ed

~

3

prostate (86% of control, p<0.05), reduged

motile sperm (40% of control, p<0.01),

sperm concentration (21% of contr
p<0.01), and increased incidences

abnormal sperm (765% of control, p<0.01).

l,
of

At necropsy in FO females in crossover

mating: significant increase in liver weights

(150% of control) p<0.01, significa

—

decrease in ovaries, oviducts, uteri (8494 of

control, p<0.05).

Developmental  toxicity] 0.5%
study. Pregnant Fische
344 rats (22-25 (approx.

dams/dose) DEHP wa
administered in the diet o

bw/day)

357

mg/kg

Maternal absolute and relative liver weigk

were increased (relative to controls) at

DEHP levels (3.94, 4.77, 5.18, 5.61, 4

6.07 gatO0, 0.5, 1.0, 1.5, and 2.0%).

LOAEL for maternal toxicity
= 0.5% (approx. 357 mg/k
bw/day) based on increas
liver weights.

Tyl et al., 1988 (cited
in ECB RAR, 2008)
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Phthalate

Species, strain
experimental
regimen

Dose

Effects

LOAEL

Reference

GD 0 through 20 at 0.0
0.5, 1.0, 1.5, or 2.0%. (N
information on mg/kg
bw/day is given). At
termination (GD 20), al
fetuses were examined fi
external, visceral, an
skeletal malformations an
variations.

1.0%

Significantly reduced maternal body weid
on GD 4, 8, 12 and 20 at dose levels 1
1.5 and 2.0%. On day 20 the weights we
232.73, 217.76, and 184.15 g for 1.0,
and 2.0%.dose groups respectiv
compared to control 248.30g, p<0.01).

Piloerection and rough coat exhibited
dose-related increased incidence in expg
dams, predominantly at 1.0-2.0% DEHP.

Fetal body weight per litter (male, femg
or total) was significantly reduced at 1
1.5, and 2.0% (for total at 0, 0.5, 1.0, ]
and 2.0% the weights were 3.022, 3.1
2.852, 2.557, 2.266 g).

LOAEL for development 5
1.0% (approx. 714 mg/k
bw/day) based on reduce
fetal body weights.

1.5%

On GD 16, maternalbody weight w
significantly reduced at 1.5and 2.0
DEHP.

1S
%

2.0%

Gravid uterine weight was reduced at2.04

Significantly increased incidences
resorptions per litter (54.4% versus cont
4.14%, p<0.01), nonlive (dea
plusresorbed) per litter (56.78% vers
control 4.14%, p<0.01), and affects
(nonlive plus malformed)implants per litt
(58.13% versus control 5.28%).

0.

of
rol
d
us
pd
Br
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
Developmental  toxicity 0.05% Rough coat and lethargy at 0.05-0.1%%OAEL for developmental Tyl et al., 1988 (cited
study. Pregnant CD-1 DEHP in pregnant dams. toxicity was 0.05% (91 in ECB RAR, 2008)
mice (24-30 dams/dose). | (@pprox. 91 mg/kg mg/kg bw/day)
DEHP was administerefbw/day) The number of litters with affected
in the diet on GD ( implants was increased at 0.05% (23%
through 17 at 0.0, 0.025%, versus control 21%, p<0.05).
0.05, 0.10, or 0.15%. At
termination (GD 17), al The number of litters with one aor
fetuses were examined for moremalformed fetuses (malformations |in
external, visceral, and total orexternal, visceral, or skeletal
skeletal malformations and malformationsseparately) was increased at
variations. 0.05, 0.10, and 0.15% DEHP, with |a
general increase of incidences wijth
increasing dose. 100% of litters in the
0.15% dose groups displayed
malformations. Incidence of malformations
at doses 0, 0.025, 0.05, and 0.10% were| 20,
19.23, 61.54 and 88.24%.
Significant increase in incidence of
malformed fetuses at 0.05, 0.10, and 0.15%
(13.72, 37.96% p<0.01 and 88%, p<0.001,
respectively).
0.10% and higher Decreased bodyweight on GD 12, 16, and
17 but not on GD 0,4, or 8, at 0.10 and

(approx.
bw/day)

190.6 mg/kq

gestation was depressed at 0.10 and 0.
(70% and 46% of control, p<0.01).

Maternalrelative liver weight (but ng
absolute liverweight) was elevated at 0
and 0.15%DEHP (116 and 134% of cont
respectively, p<0.01).

Gravid uterine weight at termination w.

) 0.15% DEHP. Maternal weight gain during

15%

t
10
rol

AS

reduced at 0.10 and 0.15% DEHP (61 and
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Phthalate

Species,

experimental

regimen

strain

Dose

Effects

LOAEL

Reference

28% of control respectively, p<0.01).

Resorptions,late fetal deaths, nonlive (dé
plusresorbed) and affected (nonlive p
malformed)implants per litter and th
numberof litters with one or mor
resorptions, latefetal deaths, nonlive
affected implantswere all increased at 0
and 0.15% DEHP.

The number of live fetuses per litterw
reduced at 0.10 and 0.15%. There V
noeffect of treatment on sex ratio of li
pups.

Female fetal body weight per litter w
significantly reduced at 0.10% DEHP (92
of control, p<0.01).

rad

e

or
10

AS
vas
e

AS
%

0.15%

(approx. 292.5 mg/kg

bw/day)

Fetal body weight per litter (male
females,or total) was significantly reduc
) at 0.15%.

SY

Male Wistar rats (25-day
old), 6 per dose grou
were given DEHP by ora
gavage at 0, 50, 100, 25
or 500 mg/kg bw for 3(

days.

50 mg/kg bw/day ang
higher

There was an exposure-related g
significant decrease of absolute and rela
testicular weight at all dose levels.

From 50 mg/kg a dose-dependent &
significant increase in the activities of LD
and GGT was noted while that of SD
decreased.

LOAEL = 50 mg/kg bw/ for
effects on absolute an
relative testies weight, an
reduced testicular enzyn
activities.

Parmar et al., 1995
(cited in ECB RAR,

2008)
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Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

250 mg/kg bw/day an
higher

B-glucuronidase activity increased at 250
500 mg DEHP/kg, while acid phosphats
decreased at the same dose levels.

Marked destructive changes in t
advanced germ cell layers and mark
degrees of vacuolar degeneration in
testes at 250 and 500 mg/kg bw.

F-344 rats (70 males and2500 ppm (146.6-181.

females/group, about

weeks of age
wereadministered DEH
at dietary concentration
of 0, 100, 500, 2500 o
12500 ppm (O, 5.8, 28.4
146.6, or
bw/day in males; 0, 7.3
36.1, 181.7 and 938.
mg/kg/day in the femaleg
for at least 104 weeks.

An additional group was

administered 12500 ppr
DEHP  for78  weeks
followed by a recovery
period of 26 weeks.

789.0 mg/kg

D
S
r
’1

5
)

=1

6mg/kg bw/day) and highe

7 Dose-related increased incidence of utefingddAEL for testicular effects

r mass at 2500 and 12500 ppm infemales
died or were sacrificed in extremis duri
the study, significant at the highe
doselevel. This was also found in fema
from the recovery group and in survivir
animals fromthese dose groups at st
termination.

An increased incidence (not significant)
aspermatogenesis was present at2500
in unscheduled deaths, at interim sacrifi
and at study termination.

At 2500 ppm the mean serumalbunm
concentration and mean liver weights wg
significantly increased. At Week 79 ai

atstudy termination also absolute and

relative kidney weights were increased
both sexes at2500 ppm.

The incidence of mononuclear cg
leukemia (MCL) was increased in bg
sexes, significant in males only from 25

ppm.

that 2500 ppm (146.6 mg/kg
ndpw/day)
st

es
gThe LOAEL for systemig

idypn-neoplasticeffects,

including the effects on the
kidney is considered to be
02500 ppm DEHP in the
pgjﬁt(corresponding to 146.6
c&g/kg bw/day in the males
and 181.7 mg/kg/day in the
females) based onincreasge

spaveight in both sexes.
nd

in
2l

th
DO

igbsolute and relative kidney

Moore, 1996 (cited in
ECB RAR, 2008)
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regimen
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Effects

LOAEL

Reference

12500 ppm (789.0-938.
mg/kg bw/day)

BAt 12500 ppm dose level, there was
decreased survival, increased incide
ofclinical abnormalities, and decreas
body weight gain in both sexes.

A diffuse hepatomegaly an
histopathological hepatic changes wze
demonstrated.

Effects on the kidneys wer
observed,including increased absolute
relative kidney weights (both sexes
increased incidence  andseverity
mineralisation of the renal papilla in male

nce
ed

d
2re

e
and
5),
of
S,

increased incidence and/or  sevelrity

oftubule cell pigment in both sexes, a
increased severity of chronic progress
nephropathy inthe males.

nd
ve

In the males, also absolute and relative

testis weights were significantly decreag
at12500 ppm, with associated increas
incidence of bilateral aspermatogenesis
all males accompanied by hypospermia
theepididymis and decreased incidence
interstitial cell neoplasms (3/10 compar
to 9/10 incontrol group).

In the pituitary, an increased number
castration cellswere observed in 30
males compared to 1/60 of the cont
males.

There was no indication inrats killed
study termination that DEHP-relate
changes in the kidney, testis, a

ed
sed
in
in
of
ed

of
60
rol

at
d
nd
of

pituitarywere reversible upon cessation
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

DEHP-exposure.

Prenatal toxicity in 10 rats
per group after gavag
administration of DEHP a
0, 40, 200 and 100
mg/kg/day from gestatio
day 6 to 15.

1000 mg/kg/day

At 1000 mg/kg di(2-ethylhexyl) phthalat
showed clear foetotoxicity, embryolethali
and teratogenicity. No significant effec
were recorded at 40 and 200 mg/kg.

LOAEL = 1000 mg/kg/day
based on foetotoxicity]
embryolethality and
teratogenicity.

Hellwig et al., 1997
(cited in ECB RAR,
2008)

Developmental  toxicity
study in CD-1 mice, 15
females/dose group and 3
females/control

group.

200 mg/kg bw/day

30

Significantly decreased number of viak
fetuses

€ OAEL 1000 mg/kg bw for
maternal toxicity ang
NOAEL 200 mg/kg bw/day
for developmental

Oral gavage at 0, 40, 20
or 1,000 mg/kg bw/day o
gestation days 6-15.

0O
1” 1000 mg/kg bw/day

Significantly  increased  number
resorptions and post-implantation losses
1,000 mg/kg bw/day and als

cardiovascular abnormalities, tri-lobed ¢
lungs, fused ribs, fused thoracic verteb

of

at
0
oft
ral

centres and arches, immature livers, and

kidney abnormalities

Huntingdon, 1997
(cited in ECB RAR,
2008)

B6C3F1 mice (70-85 o
each sex/dose group, abg
6 weeks of age at th
initiation of the study)
were administeredDEH
daily in the diet at
concentrations of 0, 10(
500, 1500 and 6000 pp

1500 ppm
mg/kg/day)

(2922

for 104 weeks (0, 19.2

Significant decrease in testicular weig
with an increased incidence and severity
bilateral hypospermia and an associa
increased incidence of immature/abnorn
sperm forms and hypospermia in t
epididymis.

Significant decrease in kidney weight

The LOAEL for testicular
effects in this study is 150
ppm corresponding to 292
mg/kg.

males and an increased incidence an

Moore, 1997 (cited in
ECB RAR, 2008)
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

98.5, 292.2 or 1,266.
mg/kg/day, respectively
for males, and 0, 23.§
116.8, 354.2 or 1,458.
mg/kg/day, respectively).

Recovery trial:
Oneadditional group (5
males) were administere
6000 ppm DEHP for 7§
weeks, followed by a26
week recovery period.

severity of chronic progressive nephropa
in both sexes.

6000 ppm
mg/kg/day)

(1266

Statistically significant decrease in surviv
treatment-related clinical signs and
significantly reduced body weight gain f
both males and females. In both males
females, the kidney weight indices we
significantly decreased at stug
termination.

In the recovery group, the effects of DEH
in the kidney and testis were at le:
partially reversible following cessation
exposure.

Young male and femal
Sprague-Dawley rats (1
rats/sex/group) wer
exposed to DEHP via th

500 ppm (37.6 mg/kg
Obw/day)

D

e

) High incidence of minimal to mild Serto
cell vacuolation in testis at 500 ppm (7/1(

iA LOAEL of 500 ppm
)DEHP in the diet (37 mg/kg
bw/day) is derived from the

study based on Sertoli csll

Poon et al., 1997 (cite
in ECB RAR, 2008)

o8
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

diet for 13 weeks at0, 5
50, 500, or 5000 ppm (d
0.4, 3.7, 37.6, or 375.

mg/kg bw/day for males]

,5000 ppm (376 mg/kg

,bw/day)
P

j Absolute and relative testis weights we
significantly reduced. Microscopi
examination revealed a mild to moderg
bilateral, multifocal, or complete atrophy

reacuolation.
C
te,
Of

0, 0.4, 4.2, 42.2, 41938 the seminiferous tubules with complete lgss
mg/kg bw/day for of spermatogenesis and cytoplasmic
females). vacuolation of the Sertoli cells lining the
tubules in 9 out of 10 rats.
Rats of both sexes had significantly
increased absolute and relative liver
weights and relative kidney weight and
mild histological changes of the thyroid [at
5000 ppm.
Two-generation study 1000 ppm (113 Minimalfocal tubular atrophyoccurred { LOAEL = 1000 ppm (or 113 Schilling et al., 2001
Wistar rats| mg/kg/day) 1000ppm (113 mg/kg and day) mg/kg bw/day) (cited in ECB RAR,
(25animals/group)  wer 2008)
administered 0, 1000
3000 or 9000 ppm DEHE
viathe diet| 3000 ppm (340 Reduced testis weight in F2, focal tubular
(correspondingto mg/kg/day) atrophy and a feminisation of 49% of the
approximately 0,113, 34 male offspring.
or 1,088mg/kg/day)
Three-generation study | 1000 ppm Treatment-related histopathologicalDAEL for fertility = 23 | Wolfe et al.,, 2003
Sprague-Dawley rats abnormalities in theliver, kidneys, andng/kg bw/day based on(cited in ECB RAR,
(17/males/group) were adrenal glands of F1 animals and in thisticular toxicity. 2008)

diet at 1.5 (control), 10,

administered DEHP vqa

liver of F2 animals.

LOAEL for development 5
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Phthalate

Species, strain
experimental
regimen

Effects

LOAEL

Reference

30, 100, 300, 1000,75007500 ppm

and 10,000 ppn
(corresponding to 0.12
0.78,2.4,7.9, 23, 77, 59
and 775 mg/kg/day in th
FO animals; 0.09, 0.48
1.4, 4.9, 14, 48, 391, an
543 mg/kg/day in F1
animals; 0.1, 0.47, 1.4,
4.8, 14,46, 359 mg/kg/da
in the F2 animals).

- o=

<

Animals in the FO

generation began exposure
as adults and were bred o
produce theFl generatign
(Fla, 1b, 1c), the F1 adults
were bred to produce the

F2 generation (F2a, 2b,

2c¢), and theF2 adults were

bred to produce the F3

generation (F3a, 3b, 3c).

Male AGD decreased at 7500 ppm in
Fla and F1b pups.

Male and female pup weights, unadjus

thd mg/kg bw/day based g
increased incidences of small

or

eepididymis,
and adjusted for litter size, were decreaséabule atrophy.

at 7500 ppm in the F2c litter and combined
F2a, b, c litters. Male and female pup

weights were decreased at 7500 p
throughout the lactation period (PND 1 -2
of the F2c¢ pups.

AGD was decreased at 7500 ppm in
F2a and F2c pups. There was alsg
decrease in the pregnancy index for the
mating pairs (45%) at 7500 ppm. M3
AGD was decreased at 7500 ppm in
F3a pups. Testes descent, vaginal open
and preputial separation were delayed
7500 ppm in the F3c pups. Retained nipp
were observed in the F3c male pups at 7

ppm.

pm

1)

he
a
F2
le
he
ing,
at
les

500

seminiferou
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
Additional non-mating 7500 and 10000 ppm Testes descent, vaginal opening,

males (up tothree peg
litter) were selected fron
the Flc, F2c, F3c litterg
and were maintaine
following

similarprocedures as thos
for mating males, excef
they were not cohabite
with females.The
10000ppm animals onl

completed the F1

generation and  wer
terminated due to th

inability to produceany F2

generation animals.

r
n

)

O~

[\ N1

e

andpreputial separation were delayed| at
10000 ppm and 7500 ppm in the F1c pups.

Reductions in terminal body weights were
noted at 7500 ppm in the F1 and F2 males
(10% and 14%, respectively), and at 10,000
ppm in the FO and F1 males (6% and 21%,
respectively) and females (12% and 19%,
respectively).

Reproductive effects were noted in the

7500 ppm and 10000 ppm groups: tagtal

number of males per litter was decreased at
10000 ppm in the Fla litter and at 7500

ppm across all F1 litters combined (F13 +

F1b + Fl1c). The total number of Fla pups

per litter was decreased at 7500 and 10000
ppm. The total number of pups per litler

across all F1 (Fla + F1b + Fic) littars

combined was also decreased at 7500 ppm.
At 10000 ppm, male and female pup

weights, unadjusted and/or adjusted for

litter size, were decreased in the Fla and
F1b litters on PND 1 and in the F1c litters

onPND 1, 4,7, 14, and 21.

At terminal necropsies, various sperm end-

points were found to be decreased at 7500
ppm in the F1, F2, and F3 males and at

10000 ppm in the FO and F, males. Density

(sperm/mg cauda) (F2, and F3 males only),

sperm/cauda, spermatids/testis, nd

spermatids/mg testes were decreased at
7500 ppm in the F1, F2, and F3 males.

Treatment-related histopathologigal




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 1,2-Benzenedicarboxylic acid, dihexylester, branched and linear

Phthalate

Species,
experimental
regimen

strain

Dose

Effects

LOAEL

Reference

abnormalities were noted at 7500 4
10000 ppm in the testes, epididymis, liv

adrenal glands, and kidney in the FO, F

and F2 animals.

The absolute and/or relative liver weigh
were increased at 1000 ppm in the F1 mg
at 7500 ppm in the FO, F1, F2 and F3 mg
and at 10000 ppm in the FO malé
Absolute and relative liver weights we
also increased at 7500 ppm in the fema
in all generations.

Absolute and/or relative kidney weigh
were increased at 7500 ppm in the FO,
and F2 males, and FO females and at 10
ppm in the FO males and FO females. T

ts
ales
les
2S.
re
\les

ts
F1,
000
'he

absolute kidney weight at 10000 ppm in the

F1 females was increased.

The absolute and/or relative caug
epididymis, and testis weights we
decreased at 7500 ppm in the F1, F2,
F3 males and at 10000 ppm in the
and/or F1 males

In the testes, minimal to marked atrophy
the seminiferous tubules characterized
loss of germ cells and the presence
Sertoli cell-only tubules, as well 3

1a,
re
and
FO

of

by
of

S

occasional failure of sperm release, w
noted at 10000 ppm in the F1 males an
7500 ppm in the F1 and F2 males.

ere
at

Crossover matings were conducted using

the 7500 and 10000 ppm males

nd

females. At 7500 and 10000 ppm, when

100
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

treated males were crossed with nullipar
naive females, there weredecrea
numbers of implantation sites, a

decreased indices of mating, pregnancy,

and fertility.

At 7500 and 10000 ppm, when treated
females were crossed with naive males
there was adecrease in AGD in the male
pups. Also at 7500 ppm, male, female, and
combined pup weightswere decreased, hoth
when unadjusted and adjusted for litter size.

DUS
sed
nd

10000 ppm

AGD was decreased at 10000 ppm in
Fla, F1b, and F1c pups.

None of the Flmating pairs produc
offspring at 10000 ppm.

Spermatids/testis was decreased at 10000

ppm in the FO males and no sperm
spermatids were noted in the F1 males.

the

or

Developmental  toxicity
study. Female Wistar rat
(11-16 dams per grouf
were treated daily with
DEHPby gavage from GL
6 to lactation day 21 i
two wide ranges of dose
the low-doses were 0.01
0.045, 0.135, 0.405an

1.215 mg DEHP/Kkd

0.045 mg/kg bw/day an
higher

Serumtestosterone concentrati
wassignificantly increased at 0.045, 0.4
and 405 mg DEHP/kg/day.

A significant reductionin daily sperr
production of 19-25% in relation
concurrent control was observed in anim
exposed to 0.045, 0.135, 0.405, 1.215,
45, 135 and 405 mg/kg/day (87, 91, 88,
86, 75, 81, 78, 75 % of control respective

LOAELs for reduced daily
sperm production and a lo
incidence of cryptorchidisn
were 15 and 5 mg/kg/day
respectively

Andrade et al., 2006
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
bw/day, and the high p<0.05). Compared to historical control a

doses were 5, 15, 45, 13
and 405 mg DEHP/Kkg
bw/day.

using a cut off value of 20% reduction da
sperm production was significantly reduc
only at 15,135 and 405 mg/kg/day.

Asignificantly higher number of anima
with more thanl10% abnormal spermw
observed in the group exposedto 0.(
mg/kg/day when compared to i
concurrentcontrol. In  relation to th
historical control, a significantincrease
the number of animals with abnormalspe
was seen at 0.045 and 0.135 mg/kg/day.

5 mg/kg bw/day ang
higher

Undescended (ectopic) testes were
observed in three animals, exposed to eit
5, 135 and 405 mg DEHP/kg/day (one ca
in each dose).

405 mg/kg bw/day The weight of seminalvesicle wit

coagulating glands was significant

reduced at 405 mg/kg/day.
Developmental  toxicity 3 mg/kg bw/day and The incidence of mild externalLOAEL = 10 mg/kg bw/day Christiansen et al.,
study. higher genitaliadysgenesis in male offspringpased on reduced AGD and010
Study 1: Time-matec combined in study 1 and 2 was significantlpipple retention in males.
Wistar rats (16 increased at all doses except at 30 mg/kg
dams/control  group, (12, 11, 6, 16, 17, 17 and 50% at 3, 10, 30,

dams/dose group) wele

gavaged daily with DEH
from GD 7 to PND 1

100, 300, 600 and 900 mg/kg bw/d
respectively).

Ay
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
with DEHP at doses at 3,10 mg/kg bw/day and Analysis of the combined data (study 1 +|2)
10, 30, 100, 300, 600, 900higher showed significantly decreased AGD |in
male offspring at all doselevels of DEHP

mg/kg bw/day.

Study 2: Time-mateg
Wistar rats were gavage
daily from GD 7 to PND
16 with DEHP at doses 3
10, 30, 100, mg/kg
bw/day. (Control group
16 dams; 3 mg/kg bw/da
dose group: 16 dams; 1
30, 100 mg/kg bw/day
dose groups: 8 dams).

O<<

compared to control in study 1: 3.4 mm 4
control in study 2: 3.68 mm)

Nipple retention was significantly induce

1. However, no
relationshipwas observed. The number
nipples at 10, 30, 100, 300, 600, 900 mg
bw/day was 3.14; 1.81; 1.23; 5.21; 4.6

number of nipples at 10 and 1
mg/kgcompared to controls (1.13 and 0
compared to 0.38), although the differer
was not statisticallysignificant.

Weights of levator ani/bulbocavernos
muscles and prostate was significan
reduced from 10 mg/kg (combined da
study 1 + 2) (89% and 77% of control).

above 3 mg/kg bw/day (AGD < 3.4 mm

5.0, respectively, compared to control 0.22.

nd

d

inmale offspring at all dose levels in stugdy
dose—response

of

kg
3;

In study 2, there appeared tobe a higher

DO
86
ce

us

tly
ita

30 mg/kg bw/day ang
higher

I In study 2, both the androgen-regulat
genes PBP C3 and ODC in ventral prost
weresignificantly reduced at 30 and 1
mg/kg in males PND 16 (p<0.01).

ed
ate
00
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen

300 mg/kg bw/day and Significant decreases in the male bifth
higher weights wereseen at 300, 600 and 900
mg/kg (5.91, 5.61, 5.7 respectively, vergus
control 6.47 g) and in the females at 900
mg/kg (5.29 g versus control 6.12 |g,
p<0.001).

Expression of the androgen-regulated genes
PBP C3 and ODC in ventral prostate was
significantly reduced in PND 16 males after
exposure to300 and 900 mg/kg DEHP
(p<0.05 and p<0.01 respectively).

600 mg/kg bw/day andHigher doses of DEHP induced
higher histopathological effects on the testes and
significant reduced testis weight (86-93%
of control).

Note: This is not a complete list of experimentatiadon reproduction toxicity for the reference sabses in the category. The presented studies
include selected key studies as indicated in previeports and evaluations.
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