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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1: Substance identity

Substance name: 1,2-benzenedicarboxylic acid, diisohexyl ester
EC number: 276-090-2

EC name: Diisohexyl phthalate

CAS number: 71850-09-4

Annex VI Index number: -

Degree of purity: No information available.

Impurities: No information available

1.2 Harmonised classification and labelling proposal

Table 2: The current Annex VI entry and the pregabkarmonised classification
CLP Regulation Directive 67/548/EEC
(Dangerous
Substances Directive;
DSD)

Current entry in Annex VI, CLP - -
Regulation

Current proposal for consideration | Repr. 1B — H360FD
by RAC

Resulting harmonised classification | Repr. 1B — H360FD
(future entry in Annex VI, CLP
Regulation)
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1.3 Proposed harmonised classification and labelling ls®d on CLP Regulation

Table 3: Proposed classification according toGh® Regulation
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)

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 arndNone 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 evaludite
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
H360FD
3.8. Specific target organ toxicity None None Not evaluated
—single exposure
3.9. Specific target organ toxicityNone None Not evaluated
— repeated exposure
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 None Not evaluated
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Dincluding specific concentration limits (SCLs) andfattors
2 Data lacking, inconclusive, or conclusive but naffisient for classification

Labelling: Pictogram: GHS08
Signal word: Danger
Hazard statements: H360FD: May damage fertilityy amage the unborn child
Precautionary statements: Not harmonized

Proposed notes assigned to an entrilone

2 BACKGROUND TO THE CLH PROPOSAL

2.1  History of the previous classification and labellig

There is no previous harmonised classification &dzklling of 1,2-benzenedicarboxylic acid,
diisohexyl ester, hereafter referenced as diisdhaxtpalate in the report.

The Swedish Competent Authority submitted a probasa harmonised classification of 1,2-
benzenedicarboxylic acid, dihexyl ester, branchetilemear (CAS number 68515-50-4) in 2012 that
was subsequently included in ATP7 to CLP Annex Mtdéx number 607-710-00-5) as Repr. 1B;
H360FD. 1,2-benzenedicarboxylic acid, dihexyl edteanched and linear is composed of branched
and linear C6 isomers to a varying extent, anddesyl phthalate with CAS number 71850-09-4 is
one of the branched constituents.

The intention of the Swedish Competent Authoritysvia have also CAS number 71850-09-4, EC
number 276-090-2 included in the classificationpmsal and consequently also included in the same
entry of Annex VI as CAS number 68515-50-4. Howewamce this was not clearly stated in the
CLH-report, ECHA/RAC clarified that is not possible to add another substance widiff@rent EC

and CAS number after public consultation and sith@eCLH dossier submitted and published for
public consultation covered only the substance &{thnumber 271-093-5, CAS number 68515-50-
4, the opinion and the future entry in Annex VIQoP will only cover the substance 1,2-
benzenedicarboxylic acid, dihexyl ester, branched lanear (CAS nr. 68515-50-4, EC nr. 271-093-
5).

Therefore, this proposal on harmonised classificais intended for diisohexyl phthalate (CAS
number 71850-09-4).

2.2 Short summary of the scientific justification for the CLH proposal

This classification proposal is based on a chengeéégory approach. There are no mammalian
fertility or developmental toxicity studies availalfor diisohexyl phthalate, however, there is a
convincing literature demonstrating adverse effemftsstructurally similar transitional (C4-C6)
phthalates on these endpoints. Hence, for the parpbfilling data gaps of reproductive toxicity fo
harmonized classification and labelling of diisojleghthalate in the current report, a chemical
category was established, according to OECD recamdat®ns as adapted by REACH Guidance,
including eight selectedrtho-phthalates with side chain lengths of 3-6 carbons.

Phthalate esters are characterized by a diesterifi@-benzenedicarboxylic acid. Diisohexyl
phthalate has carbon sidechains that are methybeahat the 4-positions of the linear 5-carbon
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chains, i.e. the straight-chain carbon backbone£ar The substance 1,2-benzenedicarboxylic acid,
dihexyl ester, branched and linear (CAS no. 6851836 also consists of branched isomers but
commercial blends of the substance also contaito 5% of linear di-n-hexyl phthalate (DnHP;
CAS no. 84-75-3). Thus, the branched structures (@8uding CAS no. 71850-09-4) are the
predominant isomers (NICNAS, 2008c) of 1,2-benzeratoxylic acid, dihexyl ester, branched and
linear. However, there is no information available the exact concentrations of the isomers that
constitute 1,2-Benzenedicarboxylic acid, dihexyegsranched and linear.

There is no data available on the toxic propertieslisohexyl phthalate. However, diisohexyl
phthalate, 1,2-benzenedicarboxylic acid, dihexyg¢rdranched and linear and DnHP belongs to a
group of ‘transitional’ phthalates defined as thpeaduced from alcohols with straight-chain carbon
backbones of C4-6 (ACC Phthalate Esters Panel HB&tifAg Group, 2001). Phthalates of this
backbone length have been associated previously igproductive and developmental toxicity
(Foster et al., 1980; Oishi and Hiraga, 1980; Lanhkl., 1987; Heindel et al., 1989). Information
from structurally similar phthalates, where avdialwas therefore used in a chemical grouping
approach to confirm potential toxicity of diisohéyhthalate. Read-across information on toxicity
endpoints was obtained from 7 referectho-phthalates with ester side-chain lengths withie th
interval of 3-6 carbon atoms based on the tramstiphthalate category (C4-6), however, in the
current report the transitional category has bedaneled by the dossier submitter to include C3
(diisobutyl phthalate). The available studies desti@te significant effects on the male reproductive
organs and developmental effects of the selectéuhfaties in the category. Moreover, all included
reference phthalates have a harmonised classificatiRepr. 1B. Thus, the similarity of reproduetiv
toxicity across the category of phthalates suppgbesiotion that these effects are intrinsic proper

of the reference phthalates and that diisohexyhadate, with C5 side chains, falls within the limit
of the chemical category of phthalates (C3-6) dmalkl have the classification Repr. 1B.

2.3 Current self-classification and labelling

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

There is no C&L notification for diisohexyl phthéga

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

Diisohexyl phthalate has a CMR property (reprodigctioxicity). Harmonised classification and
labelling for CMR and respiratory sensitisatiomi€ommunity-wide action under article 36 of CLP.
Repeated dose toxicity data are presented fornrdtion as they may provide relevant data for
assessment of reproductive toxicity but no classifon is discussed and proposed for this endpoint.
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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: 276-090-2
EC name: diisohexyl phthalate

CAS number (EC inventory):

CAS number: 71850-09-4

CAS name: 1,2-benzenedicarboxylic acid, diisohexyl ester
IUPAC name: 1,2-bis(4-methylpentyl) benzene-1,2-dicarboxylate
CLP Annex VI Index number: none

Molecular formula: CaoH3004

Molecular weight range: 334 g/mol
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Structural formula:

1.2 Composition of the substance

Table 6: Constituents (non-confidential informajio

Constituent Typical concentration Concentration range Remarks
Diisohexyl phthalate No information available

(CAS no. 71850-09-4)

Table 7: Impurities (non-confidential information)

Impurity Typical concentration Concentration range Remarks

No information available

Table 8: Additives (non-confidential information)
Additive Function Typical Concentration range | Remarks
concentration

No information
available

1.2.1 Composition of test material

1.3 Physico-chemical properties

No data on diisohexyl phthalate (CAS no. 71850-P®4available. Therefore, data on physico-
chemical properties from CAS no. 68515-50-4, cdamgjsof predominantly branched C6 isomers
(including CAS no. 71850-09-4) and also linear isosn<25%), was used to fill the data gap.
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Table 9: Summary of physico - chemical properties
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Property Value Reference Comment (e.g. measured or
estimated)
State of the substance at liquid ExxonMobil Test substance:
20°C and 101,3 kPa Biomedical Science$ cAS no. 68515-50-4
Inc., 2000; ACC
Phthalate Esters ]
Panel HPV Testing | Not available
Group, 2006
Melting/freezing point -27.4°C Staples et al., 1997;| Test substance:

ACC Phthalate
Esters Panel HPV
Testing Group, 2004

CAS no. 68515-50-4

Not available (2, valid with
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

Test substance:
CAS no. 68515-50-4

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

Relative density

1.01

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

Test substance:
CAS no. 68515-50-4

Not available

Vapour pressure

0.344 x1@Pa at 25°C

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

Test substance:
CAS no. 68515-50-4

Measured, calculated data alsg
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
Group, 2006

Test substance:
CAS no. 68515-50-4

Measured, calculated data alsg
considered in determining
recommended values (2, valid
with restriction; ACC Phthalate
Esters Panel HPV Testing
Group, 2006)
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Partition coefficient n- 6 at 25°C Cousins and Test substance:
octanol/water Mackay, 2000; ACC| cAS no. 68515-50-4
Phthalate Esters
Panel HPV Testing
Group, 2006 Meagured, c_:alculated_ d@ta als(g
considered in determining
recommended values (2, valid
with restriction; ACC Phthalate
Esters Panel HPV Testing
Group, 2006)
Flash point 192°C ExxonMobil Test substance:
Chemical Co, 2000;{ CAS no. 68515-50-4
U.S. OSHA, 2001
Not available
Flammability No data
Explosive properties No data
Self-ignition temperature >500°C ExxonMobil Test substance:
Chemical Co, 2000;{ CAS no. 68515-50-4
U.S. OSHA, 2001
Not available
Oxidising properties No data

Granulometry

Not relevant (liquid)

Stability in organic solvents | No data
and identity of relevant

degradation products

Dissociation constant No data

Viscosity

37 ¢St at 20°C

Scientific Polymer
Inc. 1996; Flick,
2002

Test substance:
CAS no. 68515-50-4

Not available
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2 MANUFACTURE AND USES

2.1 Manufacture

Not relevant for this dossier.

2.2 Identified uses

No relevant information is available for diisohexyithalate. 1,2-benzenedicarboxylic acid, dihexyl
ester, branched and linear (including the brancbesher CAS no. 71850-09-4) have been used as
lubricant in steering fluid and as plasticizer.
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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 is available for diisohexyhtpalate. However, the substance is closely
structurally related with the linear C6 isomer DnHBased on data for DnHP and other transitional
phthalates, diisohexyl phthalate is likely to bpidéy absorbed as the monoester from the gut and
excreted via the urine (Elsisi et al., 1989; NICNA&808c). The rate of absorption and excretion of
[14C] phthalate esters applied dermally, including BpMith varying length of the alkyl side chain
was investigated (Elsisi et al., 1989). It was d¢oded that as the length of the alkyl side chain
increased, the amount 8C excreted in the first 24 hours decreased sigmifly. The cumulative
percentage dose excreted in 7 days was greatediefinyl (DEP), dibutyl (DBP), and diisobutyl
phthalate (DIBP) (about 50-60% of the apphé&d); and intermediate (20-40%) for dimethyl (DMP),
benzyl butyl (BBP), and DnHP. 18% of the appliedelof DnHP was absorbed and excreted after
24 hr. Urine was the major route of excretion dpathalate diesters except for diisodecyl phtlealat
This compound was poorly absorbed and showed almmstrinary excretion. After 7 days, the
percentage dose for each phthalate that remaindekibody was minimal and showed no specific
tissue distribution. Most of the unexcreted doseai@ed in the area of application. These data show
that the structure of the phthalate diester detemithe degree of dermal absorption, and thus
supports the assumption that the fate of diisohpRitalate is similar to that of DnHP.

4.1.2 Human information

None.

4.1.3 Summary and discussion on toxicokinetics

No toxicokinetic data is available for diisohexyhtpalate. No information is available on
biotransformation of diisohexyl phthalate. Howe\as other phthalates are converted to monoesters
and alcohol and rapidly excreted, it is anticipateat diisohexyl phthalate would behave in the same
way (NTP-CERHR, 2003) resulting in monohexyl phétaland isohexanol.

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 Irritation

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

No data on diisohexyl phthalate (CAS no. 71850-pB-4vailable. Data on 1,2-benzenedicarboxylic

acid, dihexyl ester, branched and linear (CAS 8816-50-4), consisting of predominantly branched

C6 isomers (including 71850-09-4) and also lineamiers (<25%), was included here to support the
classification of reproductive toxicity.
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Table 17: Summary table of relevant repeated tioseity studies for diisohexyl phthalate



CLH REPORT FOR DIISOHEXYL PHTHALATE — 71850-09-4

Method

Results

Remarks

Reference

Sprague-Dawley

(10/sex/group) fed with 0, 0.05, 0
and 0.5% (corresponding approx.
0, 38.3, 76.6, 383 mg/kg/d3
respectively) daily for 13 weeks (9
group w4 _ K
adjusted to 1.0% (766 mg/kg/dalyptudy. Body weight gains an

days). The 0.05%

at 7 weeks and 3.0%
mg/kg/day) at 12 weeks.

rat

(229

cRats in the 0.05%

yover the last three weeks of t

good consumption
decreased. Total
counts  were

wer

90 days.

and urinalysis values we

and intervals.

Heart-body weight
males in all three dose grou

in the 0.1% group wer
significantly increased.

weight ratios were observed
0.5%.

group  showed
increased liver

significantl

kidneys, and adrenals.

of gonads in both sexes at 3.0

not stated in the report.

the 3.0%
atrophy

Males in
displayed

grou
of th

testes.

LOAEL for general
sexes, and thyroid weights
females) was 0.1% (76,

mg/kg/day)

LOAEL for testicular effects wa
1-3% (766-2298 mg/kg/day)

Blood chemistry, hematologrP/Panel HPV Testing

comparable for all other grouq

ratios for

and thyroid weights for femalgs
No effects other than heart-body-

Rats of both sexes in the 3.0%

weights an
decreased weights of spleg

Significantly decreased weight

The quantification of the effect is

spermatogenic epithelium in th

effects
(heart/body weight ratios in both

15%

diheptyl
ffphthalate.

ne
gReliability 2 (valid
L with restrictions), as

Ieukocy‘ethe protocol was not

significantly
increased for the 3.0% females|af

standardized
afalidated

internationally (ACC
Phthalate Ester

eGroup, 2006).

at

o

V0.

o

[ )=}

ang

U7

\ groupTest substance: CABEsso Research an
q(increased to 1.0 % at 7 weekgo. 68515-50-4, with

t@nd 3.0% at 12 weeks) displaygd
ysigns of respiratory distress, st
ogait, and rigidly or arched tajl

Engineering

Company,
ACC

Testing
2006

Phthalate
Esters Panel HP

1962

Group,
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Beagle dogs (unknown number pNo significant variations in Test substance: CASEsso Research and

animals/sex/group) fed 0, 0.1, 0{5weight, clinical blood chemistry, ho. 68515-50-4 Engineering
or 1.0% (corresponding to approxhematology, and urinalysis.l.he composition Company, 1962
0, 18, 90, 180 mg/kg/dayvalues were observed. (concentratioF;l of ACC  Phthalate

o

respectively) for 13 weeks (9 ; Esters Panel HP
; ‘athdncreased absolute and relatiyéSomers) of the test :
days) daily. Low dose was adjustedn Substance is  naiTesting  Group,

to 5.0% (900 mg/kg/day) during”Ver weights in the 5.0% group Known 2006.

weeks 9-13. Decreased absolute and relatjve

testes weights in the 5.0% grOLpReIiabiIity 2 as thd
Enlarged hepatic cells wele, ioc0l w’as not
observed in the males in the 5.0 Btandardized and
group; these two males al$Q,,iiqated

exhibited atrophy of the internationally (ACC
seminiferous epithelium in theppmaiate Ester

testes. Panel HPV Testing
LOAEL for testicular and Group, 2006).

general effects was 5%
(approximately 900 mg/kg/day)|

2

4.7.1 Non-human information

4.7.1.1Repeated dose toxicity: oral

Two studies on repeated dose toxicity are availtiléd,2-benzenedicarboxylic acid, dihexyl ester,
branched and linear (including the branched iso@AS no. 71850-09-4). The studies were
performed by Esso Research and Engineering Compd®62 and are therefore not complying with
international standardized and validated test duiee The studies have been compiled and
summarized for the U.S. EPA by the American Cheh@oaincil Phthalate Ester Panel HPV Testing
Group (the full report, including both testing &t end dog, is not available to the dossier subnpitt
According to their assessment the studies areampletely satisfactory reported and do not provide
complete information (i.e. information on humberoimals (dogs) is missing; it is unclear whether
a dose-response relationship was established; @ndification of the findings and the statistice ar
not presented). However, as these studies are tiy available in vivo studies on 1,2-
benzenedicarboxylic acid, dihexyl ester, branched Bnear, and no studies are available for
diisohexyl phthalate alone (not in mixture), theg ancluded because the findings are in line with
reported effects of transitional (C4-6) phthalated thus support the category approach described in
section 4.11.3.

A repeated dose toxicity study was performed inemahd female Sprague-Dawley rats (Esso
Research and Engineering Company, 1962). The ratts fed daily with 0, 0.05%, 0.1% or 0.5%

(approx. 0, 38.3, 76.6, 383 mg/kg/day, respectivél@-benzenedicarboxylic acid, dihexyl ester,
branched and linear for 13 weeks (90 days). Th&%0.group was adjusted to 1.0% (766 mg/kg/day)
at 7 weeks and 3.0% (2298 mg/kg/day) at 12 weeksrel'was no post exposure period. Clinical
observations, body weights and food consumptiorewecorded weekly. Clinical blood chemistry,

hematology, and urinalysis were performed on 5/gatggroup at 30 and 90 days. A complete
necropsy was performed after 13 weeks and orgaghtgewere recorded. Tissues from the control,
0.5% and 3.0% groups were examined microscopically.
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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 mgbeoductive organs including decreased testis
weights and atrophy of the spermatogenic epithelitiitns 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 consumptionewdecreased in the animals during that period.
Rats of both sexes in the 3.0% group showed sagmfly decreased gonads, spleen, kidneys, and
adrenals weights. Liver weights were increasedmimtoscopic examination of tissues from rats in
the 3.0% group revealed slight changes in the Inlearacterized as eosinophilic areas in the
cytoplasm and variation in the size of the nudeital leukocyte counts were significantly increased
for the 3.0% females at 90 days; blood chemis&matology and urinalysis values were comparable
for all other groups and intervals. Heart/body eigatios for males in all three dose groups and
thyroid weights for females in the 0.1% group w&gmificantly increased over the controls. It slibul
be noted that the dose-level 0.05% (lowest dosedess not relevant as LOAEL since this dose was
changed (as described above) 7 weeks into the ,studlyconsequently the 0.05% dose level was
only effective for 6 weeks. Correspondingly, thei¢dy of the 3% dose is probably underestimated
since this dose was only administered during teeveeek of the study; during weeks 7-12 the rats
were given 1% 1,2-benzenedicarboxylic acid, dihesger, branched and linear. Thus, the LOAEL
was set to 0.1 % (approximately 76.6 mg/kg/day)elasn increased heart/body weight ratios in
males and increased thyroid weights in femalesNRAEL could be established.

The systemic effects of 1,2-benzenedicarboxylid,adihexyl ester, branched and linear were also
examined in Beagle dogs by Esso (Esso Researdarayideering Company, 1962). Male and female
dogs were administered by oral feeding with 0, @©.5, or 1.0% 1,2-benzenedicarboxylic acid,
dihexyl ester, branched and linear for 13 weeksd@gs) daily. Low dose was adjusted to 5.0%
during weeks 9-13. The animals were observed dbaibgty weights and food consumption were
recorded weekly. Hematology, blood chemistry, amolalysis were performed initially and at 30 and
90 days. A complete necropsy was performed aftavdeks. Organ weights were recorded and the
tissues from the control and high dose groups wrammined microscopically.

As in rats, 1,2-benzenedicarboxylic acid, dihexgtee, branched and linear also affected male
reproductive organs in Beagle dogs in the 5% dogepg The males exhibited decreased absolute
and relative testes weights, and two males exlilateophy of the seminiferous epithelium in the
testes. All animals displayed normal appearancebahdviour throughout the study. No significant
variations in weight were attributed to the tedistance. Clinical blood chemistry, hematology, and
urinalysis values were within normal limits and quarable to the controls. Absolute and relative
mean liver weights for the dogs in the 5.0% grongreased. Enlarged hepatic cells were also
observed in the males in the 5.0% group. Similaxlhe rat study (discussed above), it is liketth
the toxicity of 5% 1,2-benzenedicarboxylic acidyelyl ester, branched and linear is underestimated
when taking into account that this dose was oniyiattered during 4 weeks at the end of the study.
Nonetheless, LOAEL was set to 5% (approximately @ti§jkg/day) and the NOAEL was 1.0%
(approximately 180 mg/kg/day).
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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 clasifn is discussed and proposed for this endpoint.
There are two repeated dose toxicity studies evailar 1,2-benzenedicarboxylic acid, dihexyl ester
branched and linear (including branched isomer @AS71850-09-4). Based on the literature for
phthalates with a backbone of 4-6 carbon atomst Bwd kidney effects from repeated doses studies
is expected, particularly at high doses. Indeezibenzenedicarboxylic acid, dihexyl ester, branched
and linear induced hepatic effects typical of ducadly similar phthalates (see Table 19) including
significantly increased liver weights of both sexesats exposed to 1,2-benzenedicarboxylic acid,
dihexyl ester, branched and linear (3% or 2298 gigéy) through the diet for up to 90 days. Weights
of spleen, kidneys and adrenals were also redurcdtese animals. Moreover, weights of gonads of
both males and females at 1-3% (776-2298 mg/kg/deye decreased, and the males displayed
atrophy of the spermatogenic epithelium in tess&silar manifestations were observed in dogs in a
comparable 90 day study. Increased absolute aativeemean liver weights, decreased absolute and
relative testes weight, and testicular effectduitiog atrophy of seminiferous epithelium, in the%

(900 mg/kg/day) group were noted.

The data presented in this section is the onlyl@viain vivo data on 1,2-benzenedicarboxylic acid,

dihexyl ester, branched and linear (including trenbhed isomer CAS no. 71850-09-4), and is not
sufficient to confirm testis toxicity for classiition of diisohexyl phthalate as such, however the
findings supports classification in reproductiveitity based on a weight of evidence approach
including a category approach of structural simplathalates (see section 4.11.3.2) 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.
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4.11 Toxicity for reproduction
4.11.1 Effects on fertility

4.11.1.1 Non-human information

No information available.

4.11.1.2 Human information

No information available.
4.11.2 Developmental toxicity

4.11.2.1 Non-human information

No information available.

4.11.2.2 Human information

No information available.

4.11.3 Other relevant information
411.3.1 Mode of action/ Endocrine disruptor propety

The estrogenic activity of dihexyl phthalate isomeave been examined using a series of short-term
in vitro andin vivo assays. Diisohexyl phthalate (information on CAfnber not available; purity
97-99%) was negative for estrogenic activity ireombinant yeast assay (4.8X+0L0° M) and did

not induce cell proliferation in the estrogen resgiee human breast cancer cell line ZR-757(20
10° M) (Harris et al., 1997). Furthermore, an isomemigture of dihexyl phthalate (information on
CAS number not available; purity 99.6%) tL®) did not have an effect on estrogen-inducible
growth of yeast, and was not able to induce eshiogesponsem vivo in uterotrophic and vaginal
cornification assays using immature and mature iegnmised rats at any of the concentrations
tested (20, 200, and 2000 mg/kg) for the duratibthe five day long study (Zacharewski et al.,
1998). In contrast, other studies reveal estrogersponses of dihexyl phthalate isomers. Innan
vitro rat uterine competitive ligand-binding assay ammisric mixture of dihexyl phthalate was a
weak competitive agonist at the estrogen rece®) (and weakly induced ER-mediated gene
expression in MCF-7 cells at 20V (Zacharewski et al., 1998). Moreover, an isomenixture of
dihexyl phthalate (information on CAS number naaitable; purity >98.5%) (1®M) demonstrated
estrogenic activities in a human &Bbut notp) reporter gene assay in CHO-K1 cells transfectiéal w
expression vectors for human &RERB and androgen receptor (AR). Dihexyl phthalate isEn
demonstrated anti-estrogenic activity viafEiR the presence of B7estradiol and anti-androgenic
activity in the hAR-transactivation assay (Takeustal., 2005).

In summary, soma vitro studies suggest that an isomeric mixture of dihpkjhalate was able to
induce human estrogen recepteagonistic activity and androgen receptor-antagmnactivities,
but did not induce vaginal cornification responsa increase in uterine weightvivo.



CLH REPORT FOR DIISOHEXYL PHTHALATE — 71850-09-4

4.11.3.2 Category approach - Chemical grouping

There are no mammalian fertility or developmertaldity studies available for diisohexyl phthalate,
however, there is a convincing literature demotisigaadverse effects of structurally similar
transitional (C4-C6) phthalates on these endpoifts.generate information on the potential
reproductive and developmental toxicity of diisojleghthalate for the purpose of harmonized
classification a chemical grouping approach wakzat. The method of chemical categories or
grouping is supported in REACH Atrticle 13nformation on intrinsic properties of substancesym
be generated by means other than tests, providddhe conditions set out in Annex XI are met. In
particular for human toxicity, information shall lgenerated whenever possible by means other than
vertebrate animal tests, through the use of alteweamethods, for example, in vitro methods or
gualitative or quantitative structure-activity re¢lanship models or from information from
structurally related substances (grouping or reamtess).

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

Identification of a structure-based category and inembers

Phthalate esters are characterized by a diestette consisting of a benzenedicarboxylic acidlhea
group linked to two ester side chains. Three isanferms of benzenedicarboxylic acid esters exist:
ortho-phthalatesmetaphthalates angara-phthalates, also known as phthalates, isophtlsakatd
terephthalates, respectively. The most commho-phthalates possess ester side chains ranging
from C1 to C13. Side chains may be linear, brancredcombination of linear, branched and ringed
structures. Commonly, both side chains are stralijudentical, but for some phthalates they differ
The structural characteristics of the ester sidenshaffect both the physical/chemical and biolabic
properties of phthalate esters. The phthalatesaterdivided into three subcategories based an the
physicochemical and toxicological properties (ACGtHalate Esters Panel HPV Testing Group,
2001; U.S. EPA, 2010):

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

The transitional phthalates group includes phtlealabntaining >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 alptmm compared to high molecular weight phthalates
(Elsisi et al., 1989; ACC Phthalate Esters PaneéV HiBsting Group, 2001).

According to Fabjan et al 2006 a chemical categpproach obrtho-phthalate esters with different
side chain lengths and substance structure caedody applied for predicting adverse reproductive
effects in experimental animals. The authors tegtedcommonly accepted assumption introduced
by Foster et al 1980 stating that phthalates vithalkyl 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
critical. Hence, for the purpose of filling datapgain reproductive toxicity for harmonized
classification and labelling of diisohexyl phthaah the current report, a chemical category was
established, according to OECD recommendationsl@stad by REACH Guidance, including eight
selectedortho-phthalates with side chain lengths of 3-6 carb@rable 19). Diisohexyl phthalate,
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with a side chain length of 5 carbons is alreadijractly a member of several published phthalate
categories for hazard characterization screeningedaout by international associations and public
bodies (ACC Phthalate Esters Panel HPV Testing ira001; NICNAS, 2008; U.S. EPA, 2010;
U.S. CPSC, 2010) as being one of the constitudnts2ebenzenedicarboxylic acid, dihexyl ester,
branched and linear.
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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 lengtiérval 3-6 and
is based on already published phthalate categfPigthalate Esters Panel HPV Testing Grqup,
2001; OECD 2004; Fabjan et al., 2006; NAS, 2008.EPA, 2010).

1.1.a. Category Hypothesis

The selectedbrtho-phthalates with the alkyl side-chain length fro8 @ C6 have similay
physicochemical, biological, and toxicological pedies 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 phthalateke category and read-across can be perfofmed
to fill data gaps of reproductive toxicity whergaaf diisohexyl phthalate 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 alkyich(3-6 carbon atomsind the total number of
carbon atoms in the side chain: at least four aegpand maximum eight carbons in total in the
side chain. Secondly, the structural similarities aimilarity in linearity and branching of the
alkyl chains, and thirdly, the availability of dooented effects on reproductive toxicity was
decisive for the inclusion in the category.

The eight members of this category consist of lirmad/or branched dibutyl, dipentyl, apd
dihexyl phthalate esters. The branched alkyl chaiasomposed of varying mixed isomers. The

length of the alkyl chains varies by substanceb#wkbones range from C3 to C6. The backbgnes
in all but one category member contain methyl binarg; only the bis(2-ethyl hexyl) (DEHR)
phthalate backbone contains ethyl branching.

Seven out of the eight phthalates in the categelgriy within 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 @asbwvith a methyl-branching and thus hgs 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 abéllang the category approach was applied to
the endpoint reproductive toxicity.

1.2.Category Members

Category members are eigiitho-phthalates with carbon side chains in the inteo¥8-6 carbon
atoms. Numbers indicates the length of the carlsnchain, and in parentheses the total number
of carbon atoms in the side chain is indicatedsdiexyl phthalate, the substance subject to read-
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
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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 purity 99.6%; impurities CAS. 84-77-2, 5444-75-7, 101489%

No information on the other members of the categegarding impurities was reported in the
CLH or SVHC dossiers, or by the registrants.

2. Category justification

4C (5C) 5C
Diisohexyl phthalate (DIHP) CAS 71850-09- 1,2-benzenedicarboxylic acid, dihexyl ester,
4 branched and linear (DHP) CAS 68515-50+4

B\N 5C* (6C) (*predominant length, representatiye
5C (6C) structure))
Di-n-hexyl phthalate (DnHP) CAS 84-75-3 Diethylhexyl phthalate (DEHP) CAS 117-8117
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The category includes eigbttho-phthalates ordered according to increasing si@ndength
and molecular weight. The ordering of the membgrgbreasing side chain length also reflgcts
a trend across the category for decreasing waligiity and increasing n-octanol/water partitipn

coefficient (Logkow), i.e. longer side chain gives lower water soltpiLower molecular weight
phthalates with shorter side chains exhibit slightnoderate water solubility, whereas, higher
molecular weight phthalates with longer side chaimsinsoluble.

However, no observed trend in increasing/decredsiigity for higher/lower molecular weight
across the category is observed, but the LOAELSs adegend on the degree of testing and dpse-
spacing. The category members exhibit low acuté demmal and inhalation toxicity and they
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 iecttissociated with side chain length in repeated
dose toxicity studies. Adverse effects on a varm@tyissues have been reported and for|the
majority of phthalates toxicity was noted at dosé®r above 100 mg/kg bw/day. The mpst

common target organs (not including the reprodectirngans) were the liver and kidney.

When ranking the toxicity of the selected referepbthalates DBP appears as the most patent
reproductive toxicant, and DPP as the least pqibtitalate. The available data on reproductive
and developmental toxicity have been evaluatedipusly and DIBP, DBP, DIPP, DPP, 1p-
Benzenedicarboxylic acid, dihexyl ester, branchatlisnear, DnHP and DEHP have harmonized
classification according to the CLP Regulation apRR1B. Consequently, the available datd on
reproductive toxicity is considered sufficient aralid for the reference phthalates and may be
appropriately used for read-across and data damfipurposes for diisohexyl phthalate.

3. Data matrix

The data matrix is constructed with category enaisoiersus members. The members are ordered
according to increasing chain length and moleaukight (Table 19). Data for physicochemical
properties are included in the matrix, and expenit@eresults of repeated dose toxicity studies
are presented to indicate similar adverse effedatencies of the category members. For read-
across purposes, experimental data on reproduictiieity are listed. To fill the data gaps ¢n
reproductive toxicity of diisohexyl phthalate irpetation from measured values of reference
members of the category from both sides of diisghpkthalate in the data matrix was used to
estimate missing data points. A table with sumnsaggfertility and developmental toxicity
studies of the supporting members are found in Agpel.

4. Conclusions per endpoint for C&L and dose desqpior

The data from the reference phthalates cover therityaof the carbon numbers and molecular
types found within this category. Thus, it is resdudle to assume that the data from [the
extensively tested members of this category camudms to fairly predict the toxicological
properties of the less well studied member diisghefthalate. All reference substances inclugled
in the category have a harmonized classificatiorepsoductive toxicants, Repr. 1B, have bgen
identified as Substances of Very High Concern arm$equently included in the Candidate List
pursuant to REACH article 57¢ (CAS no. 84-69-5, &2009; CAS no. 84-74-2, ED/67/20(8;
CAS no. 605-50-5, ED/169/2012; CAS no. 131-18-0,/622013; CAS no. 68515-50-4,
ED/49/2014; CAS no. 84-75-3, ED/121/2013; CAS nb/-81-7, ED/67/2008). The phthalates
for which most data is available are DEHP and DB#%s information is available for DIBP,
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and 19). DIPP has, however, been grouped and Hasnaonized classification as Repr.
together with dipentyl phthalate esters: 1,2-beaderarboxylic acid, dipentylester, branched
linear (CAS no. 84777-06-0), n-pentyl-isopentyl@iéte, di-n-pentyl phthalate (CAS no. 13
18-0) (Annex VI; Index No. 607-426-00-1).

The available data permit an assessment of thedagptive toxicity of this category of phthalatg
Reproductive toxicity is concluded to be an intiinkazard of the phthalates in the curr
chemical group and consequently diisohexyl phteakanticipated to behave in a similar w
as the reference chemicals. Therefore, classificatif diisohexyl phthalate as Repr. 1B
warranted.

DnHP and DPP. Only very limited data on toxicitylg?-benzenedicarboxylic acid, dihexyl esfer,
branched and linear is available. No mammaliarctyxdata is available for DIPP (see Table|18
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Table 18. A summary of the available data on selesl endpoints of mammalian toxicity for theortho-phthalate category

Repeat dose Fertility Developmental
toxicity toxicity
DIBP (3C) A A A
(CAS 84-69-5)
DBP (4C) A A A
(CAS 84-74-2)
DIPP (4C) No data No data No data
(CAS 605-50-5)
DPP (5C) A A A
(CAS 131-18-0)
DIHP (5C) R R R
(CAS 71850-09-4)
DHP (5-6 C) S No data No data
(CAS 68515-50-4)
DnHP (6C) A A A
(CAS 84-75-3)
DEHP (6C) A A A
(CAS 117-81-7)

A= acceptable data

S = some data, but not sufficient to draw conclusiwectly
R= subject to read-across in this proposal



CLH REPORT FOR DIISOHEXYL PHTHALATE — 71850-09-4

Table 19. Data matrix for the phthalate category: Rysicochemical properties and mammalian toxicity

Kemppinen &
Gogcen 1956;

2006)

CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 71850-09-4 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DHP DnHP DEHP
NAME
CHEMICAL C16H2204 C16H2204 C18H2604 C18H2604 C20H3004 C20H3004 C20H3004 C24H3804
FORMULA
SIDE CHAIN 3C 4C 4C 5C 5C 5C* (6C) 6C 6C
LENGTH )
(* predominant
length)
PHYSICO-CHEMICAL DATA
Molecular 278.35 278.35 306.41 306.41 334.46 334.46 334.46 390.57
weight
Physical state liquid liquid liquid liquid liquid liquid liquid liquid
Melting Point -37 -69 <-25 <-55 Read-across to | -27.4 -27.4 -55 or -50
CAS no. 68515-
(C?) (Woodward, (DIN-ISO 3016 | (ECHA CHEM, | (U.S.CPSC, 50-4 (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 Read-acrossto | 373 350 385
. CAS no. 68515-
(C°) (Hartel, 1985; (BASF AG (ECHA CHEM, [ (U.S. CPSC, 50-4 (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 71850-09-4 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DHP DnHP DEHP
NAME
cited in ECB
RAR, 2004)
Density 1038 at 25°C 1045 at 20°C 1020 at 20°C Not available Read-across to | 1010 1011 at 25°C 984 at 20°C
(kg/md) (NICNAS, 2008)| (NICNAS, 2008)| (ECHA CHEM, gg‘i no. 68515- (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° Read-across to | 0.000344 Pa at | 0.000667 Pa at | 0.000034 Pa at
(Pa) (Potin-Gautier ef| 2> C (ECHA CHEM, | (U.S. CPSC, goAj no. 68515-1 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 411 4.57 5.45 5.62 Read-acrossto | 6 at 25°C 6.30 7.5
Coefficient (Leyder and (Huels AG (ECHA CHEM, [ (Ellington and g@i no. 68515- (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 20°C| 0.8 mg/L at Read-across to | 0.159 mg/L at 0.05 mg/L at 0.003 mg/L at
(mglL) (Leyder and (ECB RAR, (ECHA CHEM, 25°C g@i no. 68515- | 25°C 25°C 20°C
Boulanger, 2004) IUCLID) (U.S. CPSC, (Cousins and (NICNAS, (ECHA Annex
1983; cited in 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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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

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)

CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 71850-09-4 68515-50-4 84-75-3 117-81-7

CHEMICAL DIBP DBP DIPP DPP DIHP DHP DnHP DEHP

NAME
MAMMALIAN TOXICITY

Repeated Dose | LOAEL liver = LOAEL liver = No repeated LOAEL liver = Read-across 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 on bw/day based onl bw/day (only based on increasef
increased liver | increased liver | for DIPP increased liver increased liver | dose tested) relative liver
weights (male weight; reduced weights weights. based on weight.
and femajes). nsi%aécé%iusl#gn. Mouse, oral Rat, oral (diet), Ezgraggic;elﬁglar Rat (only males),
Rat, oral (diet), 4/ i eased ' (diet), 14-weeks, 90 days, pre- accumuI;ition oral (diet), 28
months, pre- palmitoyl-CoA continuous GLP study. loss of glycog,en' days, other (GLP).
GLP study. oxidase activity. g;g?odég? (Esso, 1962; increased liver | (BIBRA, 1990;
(Hodge 1954; Rat, oral (diet) ' ACC Phthalate | €nzymes. cited in ECB
cited in ECHA | g4 éays OECb (Heindel et al., Esters Panel Rat, oral (diet) RAR, 2008)
Annex XV TG 408. 1989) HPV Testing 21 days,

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

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

(Eastman Kodak,
1992; cited in
ECB RAR, 2008)
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LOAEL kidney
= 2000 mg/kg
bw/day based on
reduced kidney
weight.

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

(Oishi and
Hiraga 1980b)

LOAEL kidney
=752 mg/kg

bw/day based on
increased kidney
weight.

Rat, oral (diet),
90 days, OECD
TG 408.

(Schilling 1992;
cited in ECB
RAR, 2004)

LOAEL kidney

= 359 mg/kg/day
based on
increased kidney
weights (males).

Rat, oral, 13-
weeks, other.

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

LOAEL general
= 3500 mg/kg

bw/day based on
decreased body

weights (male)

LOAEL general
= 359 mg/kg

bw/day based on
decreased

haemoglobin

CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 71850-09-4 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DHP DnHP DEHP
NAME

ECBRAR,

2004).

LOAEL kidney
= 4790 mg/kg
bw/day based on
reduced kidney
weights.

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

(Heindel et al.,
1989)

Read-across

LOAEL kidney
=776-2298
mg/kg bw/day,
based on
decreased
kidney weights.

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

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

LOAEL kidney
= 1670-1870
mg/kg bw/day,
based on
decreased
relative
kidney/adrenal
weights.

Mice, oral (diet),
105 days
continuous
breeding
protocol (2
generations).

(Lamb et al.,
1987; cited in
ECHA Annex
VI-dossier,
2010)

LOAEL kidney =
147 mg/kg
bw/day, based on
increased kidney
weight.

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

(Moore 1996;
cited in ECB
RAR, 2008)

LOAEL general
= 4790 mg/kg
bw/day based on

Read-across

LOAEL genera
=75 mg/kg
bw/day, based
on increased

LOAEL general
= 2000 mg/kg
bw/day, based
on increased
activity in the

LOAEL general =
70 mg/kg bw/day
based on
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CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 71850-09-4 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DHP DnHP DEHP
NAME
based on values and reduced body heart weights in | thyroid gland decreased body
retarded growth | erythrocyte weights. males and microscopic| weight.
Rat, oral (diet), ?noctig';ssé?ales), Mouse, oral Rat, oral (diet), changes. Rat, oral (diet),
4-months, pre- n (diet), 14-weeks, 90 days, pre- Rat, oral (diet), | 102 weeks,
umbers of /
GLP study. continuous GLP study. 21 days, comparable to
blood platelets . . byt e
Hodge 1954- (males). breeding (Esso 19623; modified OECD | guideline study
('t dg ECHA protocol. EPA 2010) TG 407 (1 dose | (only males)
cited in Rat, oral, 13- . instead of 3, few .
Annex XV weeks. other (Heindel et al., animals/time (Ganning et al.,
dossier, 2009) ' ' 1989) point) 1987, 1990; cited
(NTP, 1995; ' in ECB RAR,
Wine et al 1997; (Hinton et al., 2008)
cited in ECB 1985; cited in
RAR, 2004). ECHA Annex
VI-dossier,
2010)
Reproductive Repr. 1B Repr. 1B Repr. 1B Repr. 1B Proposed Repr. 1B Repr. 1B Repr. 1B
Toxicity H360Df H360Df H360FD H360FD harmonised H360FD H360FD H360FD
. classification:
- Harmonised
Classification Repr. 1B
- H360FD
-Fertility
-Developmental
Toxicity
- Effects on
reproductive
system in Fertility: Fertility: Data not Fertility: Read-across Data not Fertility: Fertility:
Repeated Dose available. available
Toxicity studies | LOAEL =125 LOAEL=1.5- 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. offspring. tract observed in| M3/kg bwiday
Rat, oral young adult based on impaired
Rat, oral (gavage, single males

(gavage), GD
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CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 71850-09-4 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DHP DnHP DEHP
NAME
12-21, guideline | Rat, oral (diet), dose), 10 weeks Rat, oral gavage] fertility and litter
study. GD 15 to PND other. GD 12-20, other.| parameters
(Saillenfait et al.,| 2% Oe" (Lindstrom et (Saillenfait, Rat, oral (diet), 2
2008, cited in (Lee et al., 2004 al., 1988; cited Sabaté and years, guideline
ECHA Annex _ in ECBI PM, Gallissot 2009; | study (3-gen.)
XV dossier, LOAEL = 52-80 2000) cited in ECHA
2009) mg/kg bw/day Annex VI- (Wolfe gt aI..,
(male-female) dossier, 2010) 2003; cited in
based on _ ' ECB RAR, 2008)
reduced number LOAEL = 760
of live born mg/kg bw/day
pups. based on LOAEL = 380-
significantly 430 mg/kg
Rat, oral (diet), decreased bw/day based on
119 days, fertility, number reduced number
continuous of litters and of litters/pair,
breeding number of pups live pupsllitter
protocol (2- per litter. and proportion
generations). Mice, oral (diet), (;Ifi\?eups born
(NTP, 1995; 14-weeks )
Wine et al., continuous Mice, oral (diet),
1997; cited in breeding. 105 days
ECB RAR, . continuous
2004) (Heindel et al., breeding
1989) protocol (2
generations).
(Lamb et al.,
1987; cited in
ECHA Annex
VI-dossier,
2010)
Developmental | Developmental | Data not Developmental | Read-across Data not Developmental | Developmental
study: study: available. study: available 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
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tubules.

Rat, oral gavage
GD 12-21,
guideline study.

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

of
spermatocytes.

Rat, oral (diet),
GD 15 to PND
21, other.

(Lee et al., 2004

Two generation
study:

Developmental
LOAEL = 256-
385 mg/kg
bw/day (male-
female) based on
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)

Rat, oral gavage
GD 12-19, other,

(Liu et al., 2005;
U.S. CPSC,
2010)

LOAEL =300
mg/kg bw/day
based on nipple
retention in male
offspring.

Rat, oral gavage
GD 8-18, other.

(Hannas et al.,
2011)

reduced AGD on|
PND 1 males.

Rat, oral gavage
GD 12-20, other.

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

CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 71850-09-4 68515-50-4 84-75-3 117-81-7

CHEMICAL DIBP DBP DIPP DPP DIHP DHP DnHP DEHP

NAME
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 and | epididymis,

seminiferous
tubule atrophy.

Rat, oral (diet), 2
years, guideline
study (3-gen.)

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




CLH REPORT FOR DIISOHEXYL PHTHALATE — 71850-09-4

LOAEL = 1500
mg/kg bw/day
(only one dose
tested) based on
decreased testeq
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 testeq
weights.

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

(Hodge 1954;
cited in ECHA
Annex XV

dossier, 2009)

LOAEL
reproductive
system = 250
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.

LOAEL
reproductive
system = 4790
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)

LOAEL
reproductive
system = 2298
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)

LOAEL
reproductive
system = no
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)

CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 71850-09-4 68515-50-4 84-75-3 117-81-7
CHEMICAL DIBP DBP DIPP DPP DIHP DHP DnHP DEHP
NAME
Repeated dose | Repeated dose | Data not Repeated dose | Read-across Repeated dose | Repeated dose | Repeated dose
toxicity study: toxicity study: available toxicity study: toxicity study: toxicity study: toxicity study:

LOAEL
reproductive
system = 7 mg/kg
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
weight with
associated
increased
incidence of
bilateral
aspermatogenesis

Rat, oral (diet),
104 weeks
(chronic toxicity),

11
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CAS NO. 84-69-5 84-74-2 605-50-5 131-18-0 71850-09-4 68515-50-4 84-75-3 117-81-7

CHEMICAL DIBP DBP DIPP DPP DIHP DHP DnHP DEHP

NAME
(NTP, 1995; comparable to
Wine et al., guideline study.
E%QEZ;R(XSd n (Moore 1996;
2004) ' cited in ECB

' RAR, 2008).

Note: The existing data for the mammalian toxicglegdpoints were reviewed using literature searttédentify 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 insth@rches. Studies that were chosen representshevadlable data for a particular endpoint, antherlowest LOAEL. Some

endpoints include more than one study in orderésgnt a more complete data set.
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4.11.4 Summary and discussion of reproductive toxicity

There are no mammalian reproductive toxicity stedieailable for diisohexyl phthalate. Available

in vitro studies have yielded conflicting results as toahtagonistic activity of dihexyl phthalate to
human androgen receptors. An isomeric mixture loéxlyl phthalates demonstrated human estrogen
receptormi-agonistic activity and androgen receptor-antagmnégtivities in some studies vitro but

did not induce vaginal cornification response orirarease in uterine weigim vivo. Therefore, a
chemical grouping based on the structural simytasfteigthortho-phthalates, including diisohexyl,
with a carbon backbone length of 3-6 carbon atomas wonstructed to fill in data gaps on
reproductive toxicity of diisohexyl phthalate. Tireference substances and diisohexyl phthalates are
considered to belong to the defined subcategotsaositional phthalates with straight-chain carbon
backbones of C4-6 that have been included in skyeralished chemical categories for hazard
screening purposes previously. In the current teplog category has been extended by the dossier
submitter to include C3 (diisobutyl phthalate). Astv body of data has demonstrated that the
transitional phthalates have similar reproductiad developmental adverse effects. The most well
studied phthalates in the current chemical groupnredDEHP and DBP. Less information is available
for DIBP, DnHP and DPP. No mammalian toxicity datavailable for DIPP (see Table 18 and 19).
It should be considered that the available data @W8EL:s may depend on the degree of testing and
dose spacing utilized.

Adverse effects on sexual function and fertility

The most sensitive reproductive endpoint of phtieadaters in animals is effects on the male such as
decreased fertility and testes weight, and adwedfeets on male accessory organs (NICNAS, 2008a).
Repeatedly reported histopathological lesions oielatrophy of seminiferous tubule, degeneration
of germinal cells and vacuolation of Sertoli céfsster et al., 1980; NTP, 1982; Creasy et al. 3198
Lamb et al., 1987; Heindel et al., 1989; Moorelgtl®97; Poon et al., 1997). Moreover, changes of
the zinc distribution and levels in testes have Alsen demonstrated (Cater et al., 1977; Fostr, et
1980; Oishi and Hiraga 1980a,b). The observatiomepfoductive effects associated with C4-6
backbone lengths has been noted in several stedied-oster et al. (1980), Oishi and Hiraga,
(1980a,b), Lamb et al. (1987), Heindel et al. (1)9&%d in reviews such as by Fabjan et al., 2006;
NICNAS 2008a; US EPA, 2010; OECD, 2004. In compeeattudies on fertility it was demonstrated
that the potency of a number of phthalates to affatlity increased as the length of the sideicha
increased from 3 up to 6 carbons (Heindel et 8891 Lamb et al., 1987). The reference phthalates,
included in the category in the current dossiethwiis range of side chain length (DBP, DPP, DnHP,
and DEHP) all have demonstrated effects on mal®degtive organs, most notably decreased testes
weight. The sentinel chemical in the chemical giogpf the current dossier, DIBP, has a side chain
length of 3 carbons with a methyl-branching andtalthumber of 4 carbons in the side chains, and
the same molecular weight as DBP (a defined mewitibe transitional phthalate category with side
chain backbone of 4-6 carbon atoms in length)pltesf the fact that the side chain length of DIBP
is < 4C, DIBP induce adverse effects on fertiligmparable to transitional phthalates (Borch et al.,
2006; NICNAS, 2008a).

Phthalates with backbones of 8 carbons in lengtim{Bctyl phthalate, 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 eatministered via oral gavage with a range of
phthalates (Foster et al., 1980; Oishi & Hiraga8d®b) relative testis weights were reduced in
animals treated with phthalates with backbones@®térbons in length (DBP, DPP, DnHP, DEHP),
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but not in animals administered phthalates wittkbaoes of < 3 or > 7 carbon atoms. However, the
high molecular phthalate diisononyl phthalate (DJNKth 9 carbons in total in side chains
(consisting of 45-55% dimethylheptyl phthalate &rbons in side chain length), 5-20% methyloctyl
phthalate (8 carbons in side chain length), an@3%- isodecyl phthalate (9 carbons in side chain
length); ECHA, 2012) was reported to decreasecidsti weight in mouse at 742 mg/kg bw/day in a
chronic dietary study (Aristech 1995). MoreoverNPI caused decreased live birth and survival
indices in rat at 966 mg/kg bw/day in a one-gem@nateproductive toxicity study (Exxon 1996,
Waterman et al., 2000).

Thus, it is noted that there may be exceptions fileergeneral hypothesis on toxicological properties
of phthalates based on molecular weight since domeand high molecular weight phthalates do
show effects at higher dose levels. Furthermor@pjitears that a backbone length of C4-6 is not the
sole determinant of e.g. testicular toxicity of ldiaites; linearity and branching of the side chains
also seem to be involved (Foster et al., 1980; @ta}., 2000; NAS, 2008).

The phthalates included in the current categoripalle similar linearity and branching, with linear
backbone or with methyl branching; with DEHP as k&st similar phthalate (ethyl branching).
Diisohexyl phthalate has a backbone length of baras and is constituted of branched C6 isomers
with methyl branching. It is predicted that diisgglephthalate has similar effects as the supporting
members with analogous structures. Effects of &2zbnedicarboxylic acid, dihexyl ester, branched
and linear (including CAS no. 71850-09-4) on theroeluctive system was indicated in repeat dose
toxicity studies where rats exposed to 1-3.0% (2288 mg/kg bw/d) of the substance for 90 days
displayed atrophy of the spermatogenic epithelinnihe testes (Esso, 1962). Similarly, male Beagle
dogs fed 5% (900 mg/kg bw/d) 1,2-benzenedicarboxadid, dihexyl ester, branched and linear had
exhibited decreased absolute and relative testeghtvEsso, 1962). Two males in the high dose
group also showed atrophy of the seminiferous epitm in the testes. These findings are in line
with the adverse effects reported for the phthaleteluded in the category. Moreover, the dosed use
in the studies of 1,2-benzenedicarboxylic acidegih ester, branched and linear are high, but they
are within the concentration range of reportedatéfef the reference phthalates.

Adverse effects on development of the offspring

Developmental toxicity of phthalates has been esttety reviewed in the literature, and some of the
most studied phthalates include DBP, butyl benzythalate (BBP), and DEHP (NTP-CERHR,
2006). In analogy to fertility effects, there is@la structure-activity relationship for developma¢n
toxicity described, i.e., that phthalate esterssitle chains of the length C4-C6 carbons (traorsa
phthalates) produce more severe effects than edherter or longer molecules. Phthalates with
various side chain lengths have been tested in amtipe studies in CD-1 mice using a continuous
breeding protocol and cross-over trial (Lamb etE87; Heindel et al., 1989). The results from the
cross-over study with treated females and untreai@ds demonstrated that none of the dams in the
high-dose groups of DEHP, DnHP, DPP or Di-n-propiythalate (DiPrP; C3) produced a viable
litter. In contrast, DEP (2C) or DnOP (8C) did adfiect litter size, pup viability or weight in thes
studies. Moreover, in utero exposure of DBP, DEBIBPR or DPP by gavage to pregnant rats during
GD 12-19 induced decreased anogenital distance jAGnale fetuses, but not after exposure to
DMP or DEP (Liu et al., 2005).

Consequently, in view of this recognized relatiopsla number of authors, including Gray et al.
(2000) and ACC Phthalate Esters Panel HPV Testingu® (2001) have suggested grouping
phthalates on the basis of developmental effeddise@ed developmental effects can be clustered
into male reproductive effects, skeletal variatiansl lactational effects. Some phthalates induce al
three types of effects (OECD, 2004). Transitionathplates cause a number of malformations,
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variations and developmental effects in animalissdf prenatal exposure. These include decreased
pup weight at birth and through weaning, malformadi of the male reproductive system and
feminisation of male sexual differentiation as figdl by decreased AGD, delayed preputial
separation and retained thoracic nipples (OECD4p08dditional effects include decreased testes
weight, decreased sperm production (Moore et 887 1Wine et al., 1997; Mylchreest et al., 1998;
Gary et al., 1999; Wolfe et al., 2003; Saillengitl., 2008) and decreased testosterone levetst{Bo
et al., 2006; Howdeshell et al., 2008). Higher doseduce hypospadias and cryptorchidism
(Mylchreest et al., 1998; Gray et al., 1999; Saftht et al., 2008; Saillenfait, Sabaté, Gallis2009),
and skeletal variations particularly increased dieatey in lumbar 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
for more potent effects of phthalates on testeswhgosure begins early during prenatal life. For
example, in a two-generation study with BBP, testeght was reduced in the offspring (F1) but not
in the parental generation at 750 mg/kg bw/day €Ewl., 2004). Similar effects were also noted for
diisoheptyl phthalate (DiHepP; principal constitteeare dimethylpentyl and >80% methylhexyl
isomers; McKee et al., 2006), DBP (Gray et al.,92d DEHP (Wolfe and Layton, 2003).

Among the low molecular weight phthalates, DMP (Hdfd DEP (2C) are the lowest molecular
weight phthalates with simple linear side chainkede two phthalates have no demonstrated
developmental effects. However, the conclusionsl@ss clear for other low molecular weight
phthalates. For example, low incidences of crytioism was observed for di-n-propyl phthalate at
1500 mg/kg bw/day and the mean percentage of fetpse litter with cervical and thoracic
rudimentary ribs was significantly increased fro@®Q mg/kg bw/day (Saillenfait et al, 2011b).

The high molecular weight phthalates have lessfgignt effects on male sexual differentiation that
appear at lower incidences and higher doses comhpatbe transitional phthalates. For example, di-
n-heptyl phthalate (DnHepP; 7C) caused a decrea8&D at highest dose tested 1000 mg/kg/day
in rats exposed prenatally (Saillenfait et al., P81 Recently, prenatal developmental toxicity rat
studies of diisooctyl phthalate (DIOP, 7 carbonssitechain length and methyl branching, i.e. 8
carbons in total in the sidechain) have shown,antrast to its linear isomer DnOP (linear with 8
carbon in length and in total in side chains), tinale offspring had abnormalities of reproductive
system (e.g. hypospadias, non-scrotal testes, gmospermatogenesis) starting at 500 mg/kg/day,
and with high incidence at 1000 mg/kg/day. DIOP waiae reported to cause malpositioned testes in
fetus at 1000 mg/kg/day and to reduce fetal testose at 100 mg/kg/day and above (Saillenfait et
al., 2013). In addition to effects on male develepinsignificant increase in resorptions at 1000
mg/kg/day and reduction in fetal weights at 500 24660 mg/kg/day were demonstrated. DINP (9
carbons in total in side chains; consisting of Z86xdimethylheptyl phthalate (7 carbons in siderchai
length), 5-20% methyloctyl phthalate (8 carbonside chain length), and 15-25% isodecyl phthalate
(9 carbons in side chain length); ECHA, 2012)) hals® been reported to notably decrease foetal
testicular testosterone in rats exposed prenaaltlyduring lactation at 250 mg/kg bw/day (Clewell
et al.,, 2011a and b). Moreover, 966 mg/kg bw/daysed decreased live birth and survival indices
(Exxon 1996, Waterman et al., 2000). Effects onenrddvelopment have not been reported for
diisodecyl phthalate (DIDP; 10 carbons in totakide chains; 70-80% dimethyloctyl phthalate (8
carbon in side chain length), 0-10% trimethyl héptythalate (7 carbons in side chain length) and O-
10% methyl nonyl phthalate (9 carbons in side chength)). The most sensitive effect of DIDP was
reduced survival of F2 pups observed in two-ger@raeproductive toxicity studies in rat (Hushka
et al., 2001). Commonly, the high molecular weighthalates, including DINP and DIDP, cause
skeletal and visceral variations observed at highed (NICNAS, 2008a; Hellwig et al., 1997,
Waterman et al., 1999). Saillenfait et al (201lggorted on significant increase in rudimentary
lumbar ribs at all doses tested of DnHepP (7C)@am@P (8C) starting from 250 mg/kg/day.
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The reference phthalates in the current chemicaliging all have developmental toxicity data
available, except for DIPP and 1,2-Benzenedicarboxacid, dihexyl ester, branched and linear
(summarized in Table 19 and Appendix 1). Thereasdevelopmental toxicity data for diisohexyl
phthalate. The developmental toxicity of phthalateth no or very little data is assumed to be
predictable on the basis of the backbone lengtbgoaizations i.e. < 3 carbons; 4-6 carbons; or > 7
carbons. Moreover, phthalates with the backbongtihe#-6 carbons are suggested to have a common
anti-androgenic mode of action in the inductiordef’elopmental toxicity. The existing data in the
current chemical grouping thus permit an assesswifetite developmental toxicity of diisohexyl
phthalate. In conclusion, based on read-across $toacturally similar phthalates, there are strong
reasons to assume that diisohexyl phthalate alge tee potential to cause adverse effects on the
development of the offspring.

Conclusion

The coherent data on adverse effects on sexualidanand fertility and developmental toxicity of
the transitional phthalates in the category (suigabwith C3, diisobutyl phthalate) allow for read-
across to fill data gaps of diisohexyl phthalatel @upports the conclusion of diisohexyl as a
reproductive toxicant. Furthermore, the similanfythe adverse effects of 1,2-Benzenedicarboxylic
acid, dihexyl ester, branched and linear (includhmgbranched isomer CAS no. 71850-09-4) in two
repeated dose toxicity studies in two speciesuaing decreased weights of testes and ovaries and
degeneration of reproductive accessory organs,tivitbe described for the reference phthalates also
supports the conclusion that reproductive toxitgn intrinsic property of diisohexyl phthalate.

4.11.5 Comparison with criteria

Rationale for classification in Repr. 1B:

The CLP criteria for classification in Repr. 1B @® follows:*The classification of a substance in
Category 1B is largely based on data from animatiss. Such data shall provide clear evidence of
an adverse effect on sexual function and fertdityon 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 avd#ainformation on substances it is stated in CLP
Regulation (EC) No 1272/2008, Article 5.Manufacturers, importers and downstream users of a
substance shall identify the relevant availabl@infation for the purposes of determining whether
the substance entails a physical, health or envitental hazard as set out in Annex I, and, in
particular, the following: (c) any other informatiggenerated in accordance with section 1 of Annex
Xl to Regulation (EC) No 1907/200Elassification based agrouping of substances and read-across
approach is supported in REACH regulation (EC) N6742006, Annex Xl, section 1.5ubstances
whose physicochemical, toxicological and ecotoxigmal properties are likely to be similar or
follow a regular pattern as a result of structursimilarity may be considered as a group, or
"category" of substances. Application of the groapcept requires that physicochemical properties,
human health effects and environmental effectsarenmental fate may be predicted from data for
reference substance(s) within the group by inteapoh to other substances in the group (read-
across approach). [...]

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

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

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

Overall, based on a chemical grouping approachgit estructurally similarortho-phthalates it is
concluded that the data provided in the report idelear evidence of reproductive toxicity as an
intrinsic and hazardous property of the transitigristhalates 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 @gadhexyl phthalate. The available data providecle
evidence of an adverse effect on male sexual fomctind fertility, and adverse effects on the
development of the offspring. Effects on developtweere clearly identified for the majority of the
reference phthalates included in the category emdat considered to be secondary to other maternal
toxic effects. Moreover, there is no mechanisticence to indicate that the observed effects on
reproduction and development are not relevant fiondm.

A classificationRepr. 1B — H360FDis therefore warranted. It is proposed not to gpeoute of
exposure in the hazard statement.

Classification in Repr 1A is not appropriate ashibuld be based on human data and no human data
specific of diisohexyl phthalate is available. Maover, human data on reproductive and
developmental toxicity is not sufficient for the joidty of the phthalates included in the category,
and thus read-across for data gap filling is ngliapble.

Classification in Repr 2 is not appropriate adfal existing experimental data on reproduction and
development available for the reference substaimctee category are considered reliable based on
existing classifications. Moreover, the chemicaluging is considered robust and appropriate for the
endpoint and applicable for diisohexyl phthalataaly, considering the whole literature of the
transitional phthalate class in a weight of evideapproach, the level of evidence is considered as
clear evidence and not as some evidence.

4.11.6 Conclusions on classification and labelling

A classificationRepr. 1B — H360FDis proposed with no specific route of exposureeadd

412 Other effects

Not evaluated in this dossier.

5 ENVIRONMENTAL HAZARD ASSESSMENT

Not evaluated in this dossier.
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6 OTHER INFORMATION

Information considered in this report was colledbgch literature search last updated on November
2015. Reports, toxicological reviews and robust mames from internationally recognized
associations including the Australian Governmemdti®hal 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 Commissi8(L), and Organization of Economic Co-
operation and Development (OECD), are referencenifhout this report.

Diisohexyl phtalate was planned for registratiorMay 37, 2013 (4 posts at 100-1000 tonnes/year),
and May 3%, 2018 (majority of posts at 1-10 tonnes/year). eeer, no REACH-registration by the
industry to ECHA has been made yet.
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Annex |. Summary of studies on reproductive toxicy of the reference phthalates in the category

phthalate, DIBP
(CAS #84-69-5)

study. Sprague-Dawle
rats (5/group) were give

(390 mg/kg bw)

fetuses (3.6 g versus control 4.83 g0®1).

DIBP at single dose
0.375, 0.75 and 1.2
ml/kg bw (approx. 390
780 and 1300 mg/kg bw
by intraperitonea
injection at 3 different

0.75 ml/kg bw
(780 mg/kg bw)

Significantly decreased average weight of
fetuses (3.5 g versus control 4.83 g0®1).

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

days during gestatio
(GD 5, 10, 15) and wer
sacrificed on GD 20.

1.25 ml/lkg bw
(1300 mg/kg
bw)

Significantly decreased average weight of
fetuses (2.0 g versus control 4.83 g0®1).

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

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

(390 mg/kg bw) based o
decreased weight of fetuses.

in

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen

Diisobutyl Prenatal development 0.375 ml/kg bw| Significantly decreased average weight of LOAEL = 0.375 ml/kg bw| Singh et al., 1972 (cited i

ECHA Annex XV-dossier,
2004)

=

Wistar young male rat
(20 animals in contro
group, 10 animals ir
treated group
administered 2% DIBHR
via diet for 7 days.

2% (1500 mg/kg
bw/day)

Slightly decreased body weight.

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

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

Statistically significant reduced zinc levels in
testes (11%) and liver (17%).

Statistically increased levels of testosterone i
testes (> 2.5 fold increase).

N/A

Oishi and Hiraga 1980
(cited in ECHA Annex
XV-dossier, 2004)
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h

Phthalate Species, strain| Dose Effects LOAEL Reference

experimental
regimen
JCLICR young malg 2% (2000 mg/kg Significantly decreased body weight (87.4% q N/A Oishi and Hiraga 1980
mice (10 animals/grouj bw/day) control). (cited in ECHA Annex
group) administered 29 XV-dossier, 2004)
DIBP via diet for 7 days. Significantly decreased kidney weight (p<0.0"

Significantly increased liver weight (145% of

control).

Significantly increased testes weight (129% g

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| No pregnant dams gave birth to a live litter an N/A Hardin et al., 1987 (cited i
screening assay in CD- bw/day 27/50 exposed dams died. ECHA Annex XV-dossier,
mice (50 dams/group 2004)
were gavaged on GD €
13 with 4000 mg/kg
bw/day.
Developmental  study 600 mg/kg| Statically reduced AGD in male pups (p= 0.0( N/A Borch et al., 2006 (cited i
Mated female Wistar rat| bw/day and increased AGD in female pups (p=0.02 ECHA Annex XV-dossier,

(8/group) were gavage|
from GD 7-19 or until
GD 20/21 with 600
mg/kg bw/day DIBP.

GD 20/21.

10% reduction in bodyweights of male a
female fetuses GD 19 (p<0.05).

Reduction in testicular testosterone product
(p=0.0003) and testicular testosterone con
(p<0.0001) in the male offspring at GD 20/21

Histopathological lesions in testes: clustering

Leydig cells (GD 19: 9/9, p<0.001]

2004)
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Pregnant Sprague
Dawley rats (20-22 pe
group) were given daily

and higher

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

doses of DIBP, at 25(
500, 750 and 1000 mg/k
by gastric intubation of
GD 6-20.

500 mg/kg bw/d

Developmental toxicity: decreased pup weid
increased incidence of trans-abdominal te
migration (3 of 55 male fetuses at 500 mg/kg

ht,
stes
in

30 of the 55 male fetuses at 750 mg/kg, and in 30

of the 34 male fetuses (16 of the 17 litters
1000 mg/kg)

at

750-1000 mg/kg
bw/d

Significantly increased incidence of resorptid
(% resorptions per litter at 750 and 1000 mg
was 27.6 and 59.3 respectively).

Significant reduction in the number of liy

fetuses per litter (10.1 of 21 and 6.2 of 18 at ]
and 1000 mg/kg respectively).
Total number of fetuses with extern

malformations significantly increased (5% at 7]
mg/kg; 6% at 1000 mg/kg).

Total number of fetuses with viscer
malformations significantly increased (13%

750 mg/kg; 10% at 1000 mg/kg), including

significantly increased incidence of ectopic tes
(30 at both 750 and 1000 mg/kg).

Total number of fetuses with
malformations significantly increased (18%

ns
kg
750

al
50

al
at

5tis

skeletal

at

750 mg/kg; 34% at 1000 mg/kg).

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
GD20/21:13/15, p<0.001) and vacuolization
Sertoli cells (GD 20/21: 14/16, p<0.001).
Developmental  study 500 mg/kg bw/d| Maternal toxicity LOAEL Saillenfait et al., 2006

(cited in ECHA Annex
XV-dossier, 2004)
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

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

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

300, 600 and
900 mg/kg bw/d

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

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 increased (17.2% and
59.9% at 600 and 900 mg/kg bw/d
respectively).

~—

LOAEL = 300 mg/kg bw/d

Howdeshell, et al., 2008
(cited in ECHA Annex
XV-dossier, 2004)
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
DIBP was administered 250 mg/kg bw/df AGD measured on PND 1 significantjyLOAEL for developmenta| Saillenfait et al., 200§

to pregnant female SI
rats (11-14 animals pe
treatment group) by
gavage at doses of
(olive ail), 125, 250, 50(
or 625 mg/kg bw/d on
GD 12-21 of pregnancy
and changes in th
reproductive system 0
male off-spring assesse
post-partum up to PNI
122.

Dand higher
r

0

o 8 -~

decreased in male pups. (11% at 250 mg/kg

Incidence of males with thoracic areolas and/or )
nipples at 12-14 days of age, or at adult stag¥ote: Severe degeneration

increased in a dose-dependent manner

number of affected males to total examirjedith azoospermia were seen

males was 4/55, 24/44, 29/38 in 250, 500 and
mg/kg dose groups respectively).

Markedly underdeveloped (less than 10%
control weight) or absent testis and/or epididy
were seen in 2% (testis of 1 male), 16% (7 m
from 5 litters), and 13% (5 males from 4 litte
of the animals, in the 250, 500 and 625 mg
day dose groups, respectively.

2=

and/or nipples)

($Rminiferous  tubules alon

ctiwee adult males from th
same litter at 125mg/kg)

of
is
es
s)
kg

500 mg/kg bw/d
and above

Onset of puberty in male offspring, as expres
by preputial separation, was delayed by app
4 days.

sed
OX.

500 and 625
mg/kg bw/d

Mature males displayed severe malformation
the external and internal genitalia at the two h
doses of DIBP. The incidences were highe
625 mg/kg: hypospadias 22/39, exposed o0s p
11/39, cleft prepuce 10/39, non-scrotal te
30/39 number of affected males.

Testes and epididymes weights, seminal ves
and prostate weights statistically significan
decreased, at necropsy of 500 and 625 m
bw/d males on both PND 76-86 and PND 1
122

5 of
igh
at
enis
stis

icle
tly

y/kg
11-

deffects = 250 mg/kg (changeq
and 22% at 625 mg/kg day, compared to contfoii. AGD and retained areol3

sXV-dossier, 2004)

cited in ECHA Annex
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
All doses Moderate or severe degeneration of séenmis
tubules and oligospermia or total azoospermia in
all treated male off-spring.
Di-n-butyl Sprague-Dawley rat| 2000 mg/kg| Significantly decreased relative testis weig| N/A Cater et al., 1977 (cited in
phthalate, DBP (12/group) administere( bw/day (14| (day 3: 26%, day 7: 50%, day 10: 53%, day ECB RAR, 2004)
(CAS #84-74-2) by oral intubation at 200( days) 64%).
mg/kg bw/day for 14
days. At day 4, reductions of both spermatocytes
spermatogonia observed.
In additional studies DBR
was administered at 50 Significantly decreased zinc-turnover rates
and 1000 mg/kg/day for testes, gradual decrease from day 2, reac
days. Only body weigh about approx. 80 % of control rates at day 14
and testes weight wer
analysed in thes Significantly increased urinary zinc, th
animals. maximum excretion was 150-170% of cont
(day2) and the overall zinc-65 excretion over
whole 4-day period was increased by 34-439
500 mg/kg/day, Significantly decreased testis weight after 6 days:

(6 days)

82% (p<0.05) of control.

1000 mg/kg/day
(6 days)

Significantly decreased testis weight after 4 and

6 days: 76% (p<0.01) and 68% (p<0.001)
control, respectively.

of
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

2000 mg/kg/day
(6 days)

Significantly decreased testis weight after 4 &
6 days: 66% (p<0.001) and 57% (p<0.001)
control, respectively.

Gestation study in ICR

0.5% (400

Maternal toxicity: increased kidney wts; a

NdLOAEL 0.05% in diet (400

Hamano et al., 1977 (cite

o

JCL mice. 0, 0.005, 0.058,mg/kg bw/day) | embryotoxicity: lower no. of live offspring. mg/kg bw) for maternal, in ECB RAR, 2004)
or 0.5% DBP wag embryotoxicity and
administered via the digt Teratogenic effects were induced as wadsratogenicity
(based upon food intake demonstrated by a statistically significantly
0.05% and 0.5% were higher incidence of external anomalies (non-
calculated to be 100 and closing eye-lid, encephalocele, cleft palate, spina
400 mg/kg bw) day 1-18 bifida). Also a higher (but not statistically
of gestation significantly) incidence of skeletal anomalies,
especially of sternum, was seen.
Continuous breedin¢ 1% (1410 mg/kg FO parents showed a significantly decreal LOAEL for embryotoxicity| Lamb et al., 1987 (cited i
protocol (RACB) (one bw/day) growth (males only) and significantly increas| and parental toxicity is 1% i| ECB RAR, 2004)

generation). 0, 0.03, O.
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
animals for a 7-day
premating period, afte
which the animals wer
grouped as mating pai
and treated during a 9¢

day mating period. A

liver weights (females only) at 1.0% in the die

At 1.0% in the diet statistically significar
decreases in percentage of fertile pairs, no
litters/pair, no. of live pups/litter and proporrtiq
of pups born alive were seen.

In crossover mating trial between control ma
and 1.0% females statistically significa
decreases in percentage of fertile pairs, novef
pupsl/litter, proportion of pups born alive and li
pup weight were observed.

diet (~1410 mg/kg bw
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

control group of 40 malg
and 40 female micg
received the basal die
After the 98-day|
cohabitation period th¢
pairs were separated al
exposed during whick
period any final litters
were delivered and ke
for at least 21 days. At th
end of the continuou
breeding period a 7-da
crossover mating tria
was performed with F(
animals of control anc
1% groups.

Continuous breedin
protocol (RACB). Male
and female Spragug
Dawley rats (contro
group 40/sex/contro
group, 20/sex/dos
group) were given DBH
via diet at 0.0, 0.1, 0.5
and 1.0% (average dalil
DBP intakes of 0, 52

5 0.1% (52-80
mg/kg bw/day)
-and higher

I
e
>

< -

FO rats had significantly reduced number of |
pups per litter in all treated groups (8-17% lg
p<0.05).

Decrease in dam body weight (only significant
high dose) and live F2 pup weights were lowe
all dose groups (5.97 g, 5.60 g, 5.60 g and 5.
at0, 0.1, 0.5, and 1.0% respectively, p=0.02)

0.1%
based

VEOAEL =

ss)g/kg/day)
emmbryotoxicity

n
rin
DO g

(52-80
(0]

NTP, 1995; Wine et al.
N1997 (cited in ECB RAR
2004)




CLH REPORT FOR DIISOHEXYL PHTHALATE — 71850-09-4

was performed on 10 representative F1 males
from the control, 0.5%, and 1.0% groups. 3{10
males in the 0.5% dose group showed
degeneration of seminiferous tubules, compared
with 1/10 control, and 8/10 males in the 1.0%
group. 7/10 males examined in the 1.0% DBP

treatment group demonstrated appal
interstitial cell hyperplasia.

ent

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
256, and 509 mg/kg for 0.5% and 1% Live F1 pup weights in the 0.5% andédlddse
males and 0, 80, 385, and groups were reduced (96 and 90% of control
794 mg/kg for females, respectively, p<0.01).
respectively).
Kidney weight was significantly increased |at
both the middle and high dose levels in F1 males
(6%, p=0.006).
Histopathologic examination of selected organs

1%

4 weeks after cohabitation FO male body weig
were unchanged, but high dose females weig
14% less than controls (p<0.001). Organ-to b
weight ratios for the liver (males: 115%
control; female: 114% of control) and kidne
(males: 111% of control; females: 109%
control) were statistically significant increasad
both sexes in the high dose group.

The weights of pups from FO 1% treated fema
were significantly decreased (86% of contr
p<0.05).

F1 high dose males and females weighed 8-1
less than their controls (p<0.05).

Significant increase in liver weight in F1 mal

hts
hed
ndy
of
VS
of

les
ol,

4 %

eS

(16%, p<0.001). Statistically significant reduc

ed
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

weights of prostate, seminal vesicles and te
(24%, 22% and 39% decrease respectively).

Epididymal sperm counts and testicu

stis

ar

spermatid head counts were significantly

decreased in the F1 1.0% dose group (51%
46% of control, respectively).

Histopathologic lesions in the high-dose
males included underdeveloped or otherw
defective epididymides (5/10 males).

Mating, fertility, and reproductive performance

of second generation breeding pairs (F1) w
impaired in the 1.0% dose group. (Mating ind

and

ise

ere
ex

6/20, p<0.001; Pregnancy index 1/20, p<0.001;

Fertility index 1/6, p<0.001). Reduced number
live pups per litter (13.0 versus control 1
p=0.233).

of
4!

Developmental  study
DBP was administered b
oral gavage at 0, 250, 5(
and 750 mg/kg bw fron
day 3 of gestatior
throughout gestation an
lactation. Pups wer
allowed to mature

250
bw/day
higher

mg/kg
and

At sexual maturity a dose-dependent increas
the incidence of malformations of internal a
external genitalia was observed at all dose-lev
Hypospadias were observed in 3, 21 and 43¢
males at 250, 500 and 750 mg/kg b
respectively. Underdeveloped or abs
epididymis, frequently bilaterally, was observ,
in 9, 50 and 70% of the males at 250, 500
750 mg/kg bw, respectively, and was associg
with atrophy of seminiferous tubules (50-10(
of tubules affected in all treated groups) g
abnormal or reduced spermatogenesis.

LOAEL =
Critical  effect:
development
reproductive tract.

250 mg/kg bw

of

disturbeg
malg

Mylchreest et al., 199
(cited in ECB RAR, 2004)
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Phthalate

Species,
experimental
regimen

strain

Dose

Effects

LOAEL

Reference

500
bw/day
higher

mg/kg
and

Females at 750 mg/kg bw and one at 500 mg
bw were not pregnant and had no implantat
sites.

Uterine weight was decreased at 500 and
mg/kg bw, but without any dose-relationsk
(significant at 500 mg/kg bw only).

At 500 and 750 mg/kg bw seminal vesicles w
not developed or their weight was decrease
16 and 32%, respectively. Mean weight of 1
prostate gland was decreased by 27% at
mg/kg bw. One animal from each of 500 and
mg/kg group had no prostate at postmort
examination. An increased incidence of dila
renal pelvis was observed in male offspring at
dose-levels. Mean kidney weight w
significantly decreased at 750 mg/kg bw.

In male offspring at birth anogenital distance v
decreased at 500 and 750 mg/kg bw

At 500 mg/kg bw 1/30 rats (1/8 litters) and at 7
mg/kg bw 2/9 rats (1/4 litters) had no vagir
opening. At necropsy the rat without a vagi
opening at 500 mg/kg bw, had no patent vag
no uterus and no left kidney. In another rat at
mg/kg bw right uterine horn was half of the s
of the left.

750
bw/day

mg/kg

At 750 mg/kg bw the number of live pups g
litter at birth was decreased significantly. Duri
the second half of the pregnancy body wei
gain of the dams at this dose-level was slig}
lower which is consistent with the smaller litte
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

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

In one female at 750 mg/kg bw the length of
left uterine horn was normal, but only the dig
segment of the right horn near the ovary
present.

Sprague-Dawley rat
DBP was administered
0, 100, 250 and 500
mg/kg bw from day 12
21 of gestation by oral
gavage.

Developmental study i{

100
bw/day

thigher

mg/kg
and

At all dose levels (100, 250 and 500 mg/kg b
delayed preputial separation in F1 males (kil
at sexual maturity at the age of 100-105 d3
was seen. At the lowest dose level of 100
DBP/kg bw this delay (of 2 days) we
attributable at least in part, to one marke
affected litter.

WOAEL = 100 mg/kg bw.
edritical effect: delayed (2
ydays) preputial separation (o
niigter)

1S

dly

250
bw/day
higher

mg/kg
and

Malformations of the (F1) male reproducti
tract were observed at 250 and 500 mg/kg bw
retained thoracic nipples and decrea
anogenital distance.

e
i.e.
sed

500
bw/day

mg/kg

At the highest dose-level of 500 mg/kg bw g
dam showed weight loss after day 18
pregnancy and delivered dead and morib
fetuses.

At 500 mg/kg bw hypospadias, cryptorchidis
agenesis of the prostate, epididymis, and
deferens, degeneration of  seminiferg
epithelium and interstitial cell hyperplasia
animals from 2 litters) of the testis of F1 ma
were seen.

ne
of
ind

m,
vas
us
5
es

ne

Mylchreest et al.,
- (cited in ECB RAR, 2004)

199

D
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animals/sex/group) 0
only the PO generatio
received orally by gavag
0, 250 or 500 mg DBP/ki
bw from  weaning,
through puberty, youn
adulthood, mating an
lactation.

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

animals were mated
treated animals wer
paired with untreatec

controls. F1 animals wer
not treated. After pubert
F1 animals were selecte
(16/sex/group) for
fertility assessment unde
continuous mating

44.4 days in control, 250, 500 or 1000 mg/kg
groups respectively, p<0.05).

In the F1 offspring which were exposed only
utero and lactational via dams (data only from
animals from dams treated with 0, 250 and
mg DBP/kg bw), urogenita
malformations/abnormalities including a lo
incidence of agenesis of the epididym
hypospadias, ectopic testis, renal agenesis
uterine abnormalities (partial agenesis or lack
implants in one uterine horn) were seen. A fi
treated animals displayed anophthalmia.
males from treated mothers exhibited redu
cauda epididymal sperm numbers.

Continuous breeding conditions:
The F1 offspring showed reduced fecund
(significantly fewer F2 pups; number pups/litte
179/24, 76/10, and 20/4 for 0, 250 and 500 mg
bw, respectively) in similarly treated pairs.

urogenital abnormali-ties an
decreased fertility of F1 male
and females

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
Interstitial cell adenoma occurred at 500 mg{kg
bw in 2 males (in one litter).
Multigeneration study il 250 mg/kg| In the PO generation delayed puberty (prepy LOAEL = 250 mg/kg bw| Gray et al., 1999 (cited i
LE hooded rats. Male an| bw/day and| separation) was seen in males at all dose-le based on delayed puberty | ECB RAR, 2004)
female rats  (10-1% higher (mean age at puberty was 39.5, 42.6, 43.40 males of PO generatiof
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breeding cycles.

bw/day

male and female animals at 500 and 1,000 (m
only) mg/kg bw. Infertility in males was relate
to testicular atrophy and reduced spe
production, while treated females cycled g
mated sucessfully, but many treated females
mg/kg bw) aborted their litters arour
midpregnancy.

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
conditions  over 11 500-1000 mg/kg The PO generation showed reduced fertility

DBP dose-respons
study. Pregnant CD rat

given oral gavage at 0.5

50, 100 mg/kg/day

e<50 mg/kg/day
S
)1

No statistically significant adversteets were
observed in the offspring.

(n=19-20) or 500
mg/kg/day (n=11) on GO
12-21.

100 and 500 mg
/kg/day

Retained nipples or aerolas were present i

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

31

and 90% of male pups at 100 and 500 mg/kg

respectively at PND 1.

At PND 14 a dose-dependent increase in
incidence of thoracic areola and nipy
development was observed in F1 males, @

the
le

nly

significant changes at 100 and 500 mg/kg/day

(44/141 rats in 16/20 litters; and 52/58 rats
11/11 litters respectively).

500 mg/kg/day

Male offspring had significantly deased AGD
(12% lower than control) PND 1.

Cleft penis (hypospadias) was observed in 5

n

/58

rats (4/11 litters). Absent or partially developed

epididymis (23/58 rats in 9/11 litters), vas

deferens (16/58 animals in 9/11 litters), seminal

vesicles (4/58 rats in 4/11 litters), and vent
prostate (1/58 animals).

In 110-day-old F1 males, the weights of
testis, epididymis, dorsolateral and venﬂ

ral

he
ral

Mylchreest et al., 2000
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
prostates, seminal vesicles, and levator

anibulbocavernosus muscle were decreased.

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

20 ppm (1.5-3.¢
mg/kg bw/d) and
higher

During GDs 15-20, body weight gain of dar
was slightly statistically significant decreased
the 20 and 10,000 ppm dose groups.

At PND 21 in males, reduction of spermatoc
development as manifested by decred
numbers of spermatocytes in the seminifer
tubules was evident. This change was obse
from 20 ppm, with dose-dependent increa
incidence and/or severity.

At PND 21, mammary gland changes at |
incidence in both sexes. In females, hypoplg
of the alveolar buds of the mammary glands

observed in animals from 20 ppm wi
statistically significant increase in the inciden
at 20, 2000 and 10,000 ppm.

At PNW 11, relative pituitary weights wer
increased (16%, p<0.05) in females. Vacug
degeneration of alveolar cells was evident in
mammary glands of males, in some cases

alveolar atrophy, appeared from 20 pj
(vacuolar  degeneration  with  statistiqg
difference).

200 ppm (14.4-
28.5 mg/kg
bw/d)

At PND 21 DBP decreased the FSH-posit
cells in the anterior pituitary from 200 ppm wi
a non-monotonic dose-dependent responsg
females.

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

ve
th
2 in

A LOAEL of 20 ppm (1.5-3.7
mg/kg bw/day) in maternal dig
was set based on persistg
mammary gland toxicity
(degeneration and atrophy
mammary-gland alveoli) i
males and decreased numbe
spermatocytes.

Lee et al., 2004
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Phthalate

Species,
experimental
regimen

strain

Dose

Effects

LOAEL

Reference

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

At PNW 20 vacuolar degeneration of alveo
cells and alveolar atrophy were evident in

mammary gland of males (with statistig
significant difference from control).

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

The male ratio at birth was slightly reduced (4
+ 15.7%, p<0.05 compared to control 65.6%)

At PND 21 scattered foci of aggregated Ley
cells, consisting of 50—100 cells (up to two fq
per cross section of the testis) was evident f
2000 ppm with statistical significance.

In the epididymis, decreased ductular cr
sections of the epididymal duct indicatir
reduced coiling were observed from 2000 ppr

At PND 21, LH-positive cells were increased
2000 and 10,000 ppm in females.

At PNW 11, loss of germ cell developme
appeared with significance from 2000 ppm.
In severely affected cases at 10,000 ppm, Le)
cell hyperplasia was evident.

At PNW 20, similar lesions as observed at PN
11 were detected in DBP-exposed males.

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

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

Species,
experimental
regimen

strain

Dose

Effects

LOAEL

Reference

10,000 ppm
(712.3-1371.8
mg/kg bw/d)

The male ratio at birth was strongly reduced
10,000 ppm (24.7 = 4.5%, p<0.01 compareg
control 65.6%).

AGD measured on PND 2 was reduced in ma

At PND 14, retention of nipples/areolae w
apparent in all males in the dose group.

At PND 21, liver cell hypertrophy was observ
in animals of both sexes.

At PND 221 both FSH and PRL-positive ¢
populations were reduced (p<0.05), while
proportion of LH-positive cells was increas
(p<0.01) in males. In females, LH-positive ce
were increased and the positive PRL cells w
decreased at 10,000 ppm. At PNW 11 the F
positive cell percentage was increased in b
males and females at 10,000 ppm.

In males PNW 11, slight (statistically significar
reduction of the relative weight of the kidne
was detected.

In females, relative pituitary weights we
decreased at PNW 11 (36%, p<0.01).

At PNW 20, a sufficient number of male animg
could not be obtained for the 10,000 ppm dos

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

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

No data available.
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
Dipentyl Phthalate, | Short-term  study (4 1800 mg/kg| Markedly reduced relative testes weights (or¢ N/A Foster et al., 1980(cited in
DPP days). Single-dose d bw/day weight/100 g body wt). ECBI PM, 2000)
(CAS #131-18-0) DPP to pubertal mal
Sprague-Dawley rat Histological examination of testes from anim
(1800 mg/kg bw/day) by treated with DPP showed severe atrophy of
gavage. seminiferous tubules, the majority of whi

showed a complete loss of spermatocytes
spermatids. A few spermatogonia and Ser
cells remained attached to the basen
membrane of the tubule; interstitial ce
appeared normal. Loss of zinc in the Golgi reg
of spermatids was clearly seen prior to &
evidence of morphological damage in these c¢

Significant increase in zinc concentrations

kidney (p < 0.001).
Male  Sprague-Dawley 220 mg/kg| After three daily doses of DPP at 220 mg/kg, on€®OAEL = 440 mg/kg bw/day Gray and Gangolli, 1986
rats (4-5 weeks, 10bw/day out of five rats was partially affected in markerbased on reduced Sertoli cel(cited inU.S. CPSC, 2010)
weeks, or 15 weeks; 6-8 of Sertoli cell function: the secretion offunction
animals per group) werg seminiferous tubule fluid and of androgen
administered orally with binding protein (ABP) (not significant).

DPP as corn oil solution
at doses 0, 220, 440, an
2200 mg/kg bw/day for 1
or 3 consecutive days.

440 mg/kg| After a single dose of 440 mg/kg DPP productjon
bw/day of fluid (73% reduction) and ABP (74%
reduction) was suppressed in immature rats
compared to control (p<0.01).

2200 mg/kg| In immature rats, after a single dose of 2200
bw/day mg/kg DPP the production of seminiferous fluid
(3 mg/testis compared to control 166 mg/tedis,
p<0.001) and ABP (0 pmole/testis compared to
control 21.9 mg/testis) were almost completely
suppressed.
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h

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
When 10-week-old rats were given a single dpse
of DPP seminiferous tubule fluid and ABP
production were reduced to around 60% | of
control (only significant for ABP production,
p<0.05).
Sprague-Dawley rat| 2200 mg/kg| Decreased testicular cytochrome P-450 (5] N/A Foster et al., 1983 (cited i
(male) administered DP| bw/day 32.1, 35.8 % of control, p<0.001, at 16 h, 2 d U.S. CPSC, 2010)
by oral intubation at 7.2 and 4 days).
mmol/kg bw/day (~220(
mg/kg bw/day) 1-4 days Decreased cytochrome P-450 depend
microsomal  steroidogenic  enzymes
alphahydroxylase (58.5 and 3.7% of conti
p<0.001, at 16 h and 2 days) and 17-20 ly
(50.5 10.2 13.3 % of control at 16h, 2 days an
days respectively).
17-/I-dehydrogenase activity was significan
increased in microsomes from individuals trea
with DPP for 2 and 4 days (212.7 and 280.59
control respectively).
The degree of maximal binding of progesterc
to microsomes in testes was decreased.
Young male Sprague 2000 mg/kg At 3 h a subpopulation of Sertoli cells in of thé&\/A Creasy et al., 1983 (cited
Dawley rats administered seminiferous tubules showed vacuolation of the in ECBI PM, 2000)
DPP by oral gavage at perinuclear smooth endoplasmic reticulum with
2000 mg/kg. Animals an associated inward displacement of germjnal
sacrificed 1, 3, 6 and 2§ cells.
hr following a single
dose, and after 2, 3 and|4 By 6 hr the vacuolation had extended to the
days of repeated daily apical cytoplasm and was evident in most tubules
dosing. (Number o (>90%).
animals not specified). Transient acute inflammatory response appeared
at 6 hr.
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

By 24 hr, germinal cell degeneration w
extensive.

Mitochondrial succinic dehydrogenase activ
in Sertoli cells was reduced at 3 and 6 hr

absent by 24 hr. In germinal cells it w
unaffected at 3 and 6 hr but absent by 24 hr.

2, 3 and 4 days of daily phthalate treatm
resulted in a gradual depletion of germinal c¢
from all tubules.

3 and 4 days dosing rendered all tubules seve
depleted of germinal cells
spermatogonia.

including the

as

ity
and
As

ent
2lls

rely

Continous breeding
protocol (RACB). Swiss
CD-1 mice (male ang
female, 20 pairs/dos
group, 40 pairs/contrg
group) fed 0, 0.5, 1.25
2.5% (0, 760, 2160, 479

From 0.5% (760
mg/kg bw/d)

Significantly reduced fertile pair group
litters/pair, live pups/litter, proportion live lis.

In the 0.5% dose group the number of litters

live pupsllitter were significantly reduced. On
4/ 19 delivered a first litter and 2/ 19 deliver
more than one litter.

LOAEL for reproduction=
760 mg/kg/day

mg/kg/day) DPP for 7
days prior to and during
98-day cohabitation.

1.25% and 2.59
(2160 and 479(
mg/kg bw/d)

Mice in the 1.25 and 2.5% dose groups w
infertile; none of the breeding pairs delivered &
litter dose group.

ere
Ny

Crossmating trial 3
combinations of contro
and treated mice wer
selected for crossove
mating: control males
with  control females
high-dose males wit
control females, an
control males with high
dose females

2.5% (4790
mg/kg bwi/d)

Crossover mating between control and 2.
animals: significantly decreased mating ind
when treated males were crossed with con
females, but not vice versa. All groups infertil

In females: significantly decreased body wei
and adjusted kidney weight (9% and 1¢
decrease compared to control respective
Significantly increased liver weights (45
increased compared to control).

5%
ex
trol

D

C.

ght
)%
ly).

0

NTP, 1985; Heindel et al.,
1989; Morrissey et al.,
1989 (cited in ECBI PM,
2000)
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Phthalate

Dose

Effects

LOAEL

Reference

In males: significantly increased relative liv
weights (49% increased compared to contr
significantly reduced body weights (10% le
than controls), kidney weights (30%), relati
testis weights (99%), seminal vesicle weig
(32%), and epididymis weights (20%). Abser]
of epididymal sperm.

Testes were atrophic in 16/20 treated and (
control males. Histopatological lesions obser
in 20/20 treated male animals, mainly in teg
and epididymis: severe degeneration of
seminiferous tubules (0% controls; 95% treate
interstitial cell hyperplasia (5% control; 100
treated), and reduction in sperm count 3
accumulation of fluid and degenerated cells
the epididymis (2.5% control; 100% treated).

Species, strain
experimental
regimen

Fischer 344 rat (1(
males/group)

administered a singl
dose DPP by oral gavag
at 0, 250, 1000, or 200

D 250 mg/kg bw

S ©®

Small, but significant, increase in liver weightg
days after dosing (6% above control weights).
the second week, the weights had returnec
control levels.

3 POAEL for reproduction
ByO0O mg/kg/day
1 to

mg/kg bw. Animals
killed after 2 days anc
each week up to 1
weeks.

Mating trial: Male rats
given single dose by org
gavage at 0, 250, 1000,
2000 mg/kg bw followed
by mating at 3, 6, and 1]
weeks. 17 days after th
first day of cohabitation

1000 mg/kg bw
!
D

Or

o O

During the first week after exposure, anim
showed slightly but significantly lower bod
weights than controls (97% of control weight|
returning to control levels the second week.

als

y
5),

Transient decrease in serum ABP levels, up to

48% increase<0.05) during the first week.

Epididymal and testicular weights we
consistently below control weights during the
weeks (only statistically significant at weeks
3, 7 for epididymis and weeks 7, 8 for testes)

re
10
21

Lindstrom et al., 1988
(cited in ECBI PM, 2000)
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remained 50-60% of control values.

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
(1443 days of gestation) Starting from week 2, there was a dose-response
the females were killed. relationship in sperm densities with statisticglly
significant lower levels compared to control.
Recovery: After
completion of the fertility Histopathological lesions in testicular tissue
study, the control and were apparent from day 2 and were characterjzed
high-dose males were by a decreased lumen size of the seminiferjous
sacrificed at weeks 14, tubules, a reduced number of germ cells,
18, and 30 after dosing vacuolation of the germinal epithelium, and lafge
for histological intertubular spaces with a notable increase in|cell
evaluation. numbers.
20-40% animals at each time point showed some
degeneration of seminiferous tubules.
Animals showed a 20% increase in spgrm
abnormality during weeks 3 to 8.

2000 mg/kg bw| During the first week after exposure, animals
showed slightly but significantly lower body
weights than controls (95% of control weightg),
returning to control levels the second week.
Small, but significant, increase in liver weights 2
days after dosing (17% above control weights).
By the second week, the weights had returned to
control levels.

Degeneration of seminiferous tubules; decregsed
epididymal sperm density; decreased testicular
and epididymal weight; abnormal sperm
morphology.

The epididymal weights gradually decreased to
56% of control values by week 4 and then
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Phthalate

Species,
experimental
regimen

strain

Dose

Effects LOAEL

Reference

The testicular weights decreased from 78% of
controls at 2 days after exposure to 38% at 4
weeks, thereafter remaining 43-63% of the testis
weights of the control animals.

Statistically ~ significantly reduced sperm
densities starting from week 2, less than half
those of the controls from week 3.

Significant different (p<0.001) changes in serum
ABP, sperm density, abnormal sperm
morphology, testicular weight, and epididymal
weight.

High-dose animals showed significantly
increased serum ABP levels 2 days after
exposure; ABP remained significantly elevated
for 3 weeks and then fell and stayed significantly
below control level to the end of the study.

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

In high-dose animals, up to 96% of the sparm
showed abnormal morphology at week 5, and
abnormalities were seen in 50-90% of the sperm
for the remaining weeks.

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

Significantly decreased number of successful
matings: 65% of controls at week 3, 15% at week
6, and 35% at week 10. The number of ljve
fetuses for each pregnant female significantly
decreased in females mated to high-dose males
(35% of controls at week 3, 43% at week 6, and
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Phthalate Species, strain| Dose Effects LOAEL Reference

experimental
regimen

72% at week 10). Females mated to high-dose

males demonstrated a preimplantation loss about

three times as high as those mated to controls.

Testicular lesions in males of parental generation

with no signs of recovery 14, 18, and 30 weeks

after DPP exposure.
Male  Sprague-Dawley 2200 mg/kg bw | Increased testicular LAF activity after 3h. T| N/A Granholm et al., 1992
rats given a single dose increase was statistically significant at 6, 9, (cited inU.S. CPSC, 2010)
2200 mg/kg bw by ora| and 18 h and maximal (approximately 10-fo
gavage. DPP-treated ra after 9 h. Later the activity slowly decreas
were killed at O, 3, 6, 9 again approaching control level after 24 h.
12, 18 and 24 h afte
dosing. (Number of 3 hours after DPP exposure, slight morpholog
animals not specified). changes in the Sertoli cells were demonstra

with rarefaction of basal cytoplasm. At 6 h t

interstitial vasculature contained marginat

polymorphonuclear leukocytes (PMNs), wi

occasional emigration of these cells into

interstitial space. Transient infiltration of adar

number of PMNs and some mononuclear cell

the interstitial space after 9 and 12 h, and rediy

again at 24.
Pregnant Spragug-500 mg/kg| Significantly decreased anogenital distance in N/A Liu et al., 2005 (cited in
Dawley rats treated with bw/day male fetuses (31% less than control, p<0.001). U.S. CPSC, 2010)
DPP by gavage daily

from GD 12 to GD 19 a
500 mg/kg/day (10
animals in control group|
5 animals in treate

group).

[
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

DPP was administered
by gavage to pregnant
SD rats at 0, 25, 50, 100
200, 300, 600, and 900
mg/kg/ on GD 8-18 and
testicular testosterone
determined in male
foetuses using
radioimmunoassay.

100 and 200

mg/kg bw/day

Reduced fetal testosterone production (3
ng/testis and 2.26 ng/testis at 100 mg/kg bw/
respectively, compared to control 5.89 ng/tes
p < 0.01). (No live fetuses at high
concentrations).

LOAEL for fertility = 300
mg/kg bw/day based o
reduced number of live fetuse
increased incidence q
resorptions, increased fet
mortality (in combination with
significant reduced matern
weight).

Howdeshell et al., 2008
(cited inU.S. CPSC, 2010)

300 mg/kg| Dams treated with DPP at 300, 600, or 9Q0OAEL for development =

Dams per dose group: 0| bw/day and| gained little or no weight from GD 8 to GD 18100 mg/kg bw/day based ¢
(control), n=6; 25 higher whereas controls gained about 70 g. None of| treduced fetal testosteror
mg/kg/day, n=5; 50 and dams in these dose groups had viable fetuses. ptoduction.
200 mg/kg/day, n =; 300 signs of overt toxicity or maternal mortality.
mg/kg/day, n = 3; and
600 and 900 mg Midgestation pregnancy loss leading to 100%
mg/kg/day, n = 2. fetal mortality at doses of 300, 600, and 900

mg/kg/day. Of the dams administered 300—900

mg DPP/kg/day, four of five dams were obseryed

to have vaginal bleeding during midpregnangy,

indicative of aborted pregnancies.
DPP was also 100 mg/kg| Pup viability from implantation through PND 2 LOAEL for development I Saillenfait et al., 2011
administered by gavage| bw/day was significantly decreased at dose levels of | 100 mg/kg bw/day based agn

to pregnant Harlan SD
rats at 0, 11, 33, 100, or
300 mg/kg bw/day on
GD 8-18. Evaluated
early postnatal endpoint
in male offspring.

Uy

100 mg/kg/day DPP and greater (p < 0.05).

Following in utero exposure, DPP significantly
reduced PND 2 male offspring AGD at a dosg
of 100 mg/kg/day and greater (p < 0.05) (Not
data is only presented as % of control, not as
cube root of body weight, and actual data on
AGD measurements is not presented. The

authors have stated that there was no signifig
reduction in offspring weight on PND 2 at 300
mg/kg bw/day when AGD was measured).

A

1%

reduced pup viability

ant
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
300 mg/kg| Dams treated with 300 mg/kg bw/day DPP
bw/day displayed a slight (not statistically significant)

reduction in total maternal weight gain betweg¢

GD 8 — 18.

Following in utero exposure, DPP significantly

induced male nipple retention by PND 13 at g

dose of 300 mg/kg/day DPP (p < 0.05.
Diisohexyl No data available.
phthalate, DIHP
(CAS #71850-09-4)
1,2- See table 17.
benzenedicarboxylic
acid, dihexyl ester,
branched and
linear, DHP
(CAS #68515-50-4)
Di-n-hexyl Short-term study. Singlel 2400 mg/kg| Marked effects on testis weights and on testic{ N/A Foster et al., 1980 (cited i
phthalate, DnHP dose level of DnHP tq bw/day zinc content in the absence of body wei EHCA Annex VI-dossier,

(CAS #84-75-3)

pubertal male Sprague
Dawley rats (2400 mg/k
bw/day) by gavage.

effects. Marked seminiferous tubular atrop
with the majority of tubules showing fe
spermatogonia and Sertoli cells, but norr
Leydig cell morphology.

2010)

h

Continuous
protocol (RACB). 0, 0.3
0.6, 1.2% corresponding
to 0, 430, 880, 1870

breeding 0.3% and higher

Dose-related decrease in body weight gain
DHP in the diet at all doses (10.7%, 7%, 1%,

0.5% weight gain for control, 0.3, 0.6, and 1.4
groups respectively).

hYAEL = 0.3% = 380 or 43(
amdg/kg bw/day
20

Lamb et al., 1987 (cited in
EHCA Annex VI-dossier,
2010)
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
mg/kg or 0, 380, 800, 0.3% At low dose, there was significant reduction|in
1670 mg/kg bw/d were number of live pups per litter, reduced from 12.3
administered via diet to (380 or 430| (control) to 3.4 (14 of 17 pairs were fertile). The

CD-1 mice during 7 day
+ 98 days cohabitatio
period. 16-19 pairs 0
males and females
Control group with n = 4(
animals of each sex;
dose groups with n = 2
animals of each sex.

Crossover matingThree
combinations of contro
and DnHP-treated mic
were selected fo
crossover mating: contrd
males  with  control
females, high-dose male
with control females, an
control males with high
dose females

s mg/kg bw/day)
h

proportion born alive was reduced by 14%.

f 0.6%

(800 or 880
3Ma’kg bw/day)

1 litter of 4 pups produced (1 of 19 pairs was

fertile).

P 12%

(1670 or 1870
mg/kg bw/day)

No live pups at high dose

Crossover mating study revealed a signific
decrease in the proportion of detected mati

for the males receiving 1.2% DHP mated with
control females (56%) compared to the contiols

(90%) and only 1 of the 18 treated males sirg

ant
ngs

da

litter. None of the DHP-treated females became

pregnant.

The percentage of motile sperm and the sp
concentration in the cauda epididymis wé
significantly diminished in FO males. Th
percentage of abnormal sperm was lower (on
of the 18 males in the 1.2% DHP treated gr
had sufficient sperm to allow determination).

Significant decreases in the weights of the te
epididymis, and seminal vesicles in the DH

extensive atrophy of the seminiferous tubu
Mature sperm were markedly diminished in
epididymides.

treated FO mice. Histological evaluation reveTe
[

Body and kidney/adrenal weights we
significantly decreased and liver weight w
significantly increased in FO male and fem
mice fed 1.2% DHP in the diet.

ere
e

P-

he

erm

y 3
up
5tis,

ed
S.
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group) were given 250
500 or 750 mg kg/day o
DnHP.

increased at all doses.

Slight statistically significant increase in tf
hepatic activity of cyanide-insensitive palmitoy
CoA oxidation (1.5-2.1 fold, compared with t
control).

Significant and dose-related decrease in the A
of the male fetuses was seen at all doses. A
was 7.6, 20.3, and 35.2% below the concur
control value at 250, 500 and 750 mg/kg/d
respectively.

Undescended testes (unilateral or bilateral) w
observed in 0 males for control group, 2 male
250 mg/kg bw/day (in 2/23 litters), 15 mal
(9/21 litters; (p<0.05 compared to control) at 5§
mg/kg bw/day and in 20 males (11/13 litte
p<0.01 compared to control) at 750 mg

ne
l-
ne

GD
GD
ent

ay,

ere
5 at
S
00
IS,
kg

bw/day.

Phthalate Species, strain| Dose Effects LOAEL Reference

experimental
regimen
Chernoff-Kavlock 9900 mg/kg| No live litters. N/A Hardin et al., 1987 (cited
screening assay in CD- bw/day in EHCA Annex VI-
mice administered DNHF dossier, 2010)
at 9900 mg/kg bw/day fo
7 days, GD 6-13.
Pregnant Spragug-250 mg/kg| Significant delay of ossification at all doses. | LOAEL = 250 mg/kg bw/day | Saillenfait, Gallissot and
Dawley rats (244 bw/day and o Sabaté, 2009 (cited in
25/group)  administered higher. The incidence of 14th supernumerary ribs EHCA Annex VI-dossier,
DnHP at 250, 500 and (mostly short), was also significantly greater than 2010)
750 mg/kg/day by gavage control at all doses, and showed dose-response
on GD 6-20. dependency (19, 61, 91 and 96% of the fetuses at

0, 250, 500 and 750 mg/kg/day, respectively)

Liver weight (absolute, relative to body weight
Preliminary study: on GD 21 or relative to body weight on GD 21
Pregnant rats (8-12 per minus uterine weight) was significantly
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

500 and 750

mg/kg/day

Presence of malformations and significant

decreases in foetal weight.

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

Fetal body weight was significantly decreaseq
males and females (about 9 and 18—-19% less
control at 500 and 750 mg/kg/day, respective

Internal and skeletal malformations mair
consisted of cleft palate, eye defects &
alterations of the axial skeleton. These inclug
absence of ribs, vertebral archs and/or centra,
fusion of sternebrae, vertebral archs ang
centra. Most often, fetuses exhibited more t|
one malformation. Two cases of central nervi
malformations were also observed

e

in
then
y).

ly
and
led
and
for
nan
DUS

750 mg/kg/day

Maternal body weight gain was sigaffitly
decreased during the treatment period.

Increased incidence of embryolethality (46%)

Higher incidence of post-implantation loss w
approximately two-thirds of resorbed implan
The number of litters with resorptions w
significantly increased.

The total numbers of fetuses and littg
displaying external, visceral or skelef
malformations were significantly elevated.

th
ts.

2rs
al

Pregnant Sprague
Dawley rats (9-13/group|
given oral gavage at (

0, 50, 125, or

500

DnHP/kg/day

No significant effect of DnHP on maternal bo
weight gain and pup weights during lactation.

Degeneration of the seminiferous tubules
seen in all groups including controls howey

LOAEL = 125 mg/kg/day

Saillenfait, Sabaté and
Gallissot, 2009 (cited in
EHCA Annex VI-dossier,
2010)
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Phthalate Species, strain Effects LOAEL Reference
experimental
regimen




CLH REPORT FOR DIISOHEXYL PHTHALATE — 71850-09-4

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
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(CAS #117-81-7)

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

testicular effects.

25,000 ppm.

0
)l
5
25000 ppm| The mean body weight gain of male rats was
(1250 mg/kg| significantly depressed (29%) in males at 25000
bw/day) ppm relative to controls.
Testicular atrophy was observed in all males [fed

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
625 mg| Significant increase in the incidence of po
DnHP/kg/day implantation loss per litter (15%, p<0.001).
(Preliminary : : :
study) Pup weight was slightly reduced from birth
weaning (9% decrease compared to control
0.01 on PND 1).
Incidences of severe malformations of f
external genitalia in mature animals, includi
hypospadias, cleft phallus associated W
exposed os penis, cleft prepuce, and vag
pouch.
Diethylhexyl Fischer 344 rats (1012500 ppm (630 Moderate testicular atrophy. A LOAEL of 12500 pp#30 | NTP, 1982 (cited in ECH
phthalate, DEHP rats/sex/group) given mg/kg bw/day) mg/kg/day) is derived for RAR, 2008)

Oncogenicity study
Fischer 344 rats (5
animals/sex/group; initia
body weight just above
200 mg for males an

6000 ppm (322
mg/kg/day)

around 150 mg fo

Seminiferous tubular degeneration, (2/44, 5
incidence in control was 1/49, 2.09
histologically devoid of germinal epithelium ar
spermatocytes.

mg/kg/day) is derived for
effects on testes.

A LOAEL of 6000 ppm (322

NTP, 1982 (cited in ECB
RAR, 2008)
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
females) were given ( 12000 ppm (674 At the end of the study, mean body weights
6000 or 12000 ppm (4 mg/kg/day) dosed male rats and high-dose female rats \
322 or 674 mg/kg/day fo marginally to moderately lower than those of {
males) DEHP in the die corresponding controls.

for 103 weeks.
Interstitial-cell tumours of the testis we
observed in a statistically significant negat
relation to dose.

There was a statistically significant increase
bilateral tubular degeneration of the seminifer
tubules and atrophy in the testes. The incider
was 43/48 (90%) in the high-dose grol
Histologically, the seminiferous tubules we
devoid of germinal epithelium an
spermatocytes. Only Sertoli cells were seen
tubular basement membranes. Interstitial c
were somewhat prominent.

In males, the incidence of hypertrophy of t
anterior pituitary was significantly increast
(45% compared with 2% of controls.

Continuous breeding 0.1% (approx., Fertility and reproductive performance of matingOAEL for reproduction was Lamb et al., 1987 (cited i
protocol (RACB). 0, 140 mg/kg/day) | pairs (FO generation) during continuous breediigtO mg/kg bw/d based qrECB RAR, 2008)

0.01, 016, 0.39 was affected: significant reduced number | afecreased fertility
(corresponding to approx. litters/pair (66% of control, p<0.01), live
0, 14, 140, and 420 pups/litter (49% of control, p<0.01) and
mg/kg) DEHP  were proportion of pups born alive (82% of control,

administered via diet t
CD-1 mice during 7 day
+ 98 days cohabitatio
period. 16-19 pairs of 9 3% (approx| No fertile pairs in FO animals during continuous
males and females.420 mg/kg/day) | breeding.
Control group with n = 4( In crossover mating: decrease in fertility for
animals of each sex; B treated males and treated females compargd to

p<0.01).

\"2

-
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Crossover mating: Thre)
combinations of contro
and treated mice wer
selected for crossove
mating: control
with control females
high-dose
control
control males with high
dose females

[¢)

[¢)

males

males  with
females, and

=

proportion of pups born alive was decreas

There were no litters born to the control male x

treated female pairs.

At necropsy in FO males in crossover mating:

significant increased liver weights (127%

control, p<0.01), decreased weights of testis
(41% of control, p<0.01), epididymis (81% pf
control, p<0.01), prostate (86% of control,

p<0.05), reduced motile sperm (40% of cont
p<0.01), sperm concentration (21% of contf
p<0.01), and increased incidences of abnor
sperm (765% of control, p<0.01).

At necropsy in FO females in crossover mati
significant increase in liver weights (150%
control) p<0.01, significant decrease in ovari
oviducts, uteri (84% of control, p<0.05).

ed.

of

ol,
ol,
mal

ng:
of
es,

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

Developmental toxicity
study. Pregnant Fischg
344 rats (22-25
dams/dose) DEHP wa

0.5%

(approx. 357
mg/kg bw/day)

administered in the die

Maternal absolute and relative liver weights w
increased (relative to controls) at all DEHP lev|
(3.94, 4.77, 5.18, 5.61, and 6.07 g at 0, 0.5,
1.5, and 2.0%).

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

Tyl et al., 1988 (cited in
ECB RAR, 2008)
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
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study. Pregnant CD-
mice (24-30 dams/dose)
DEHP was administere
in the diet on GD O
through 17 at 0.0, 0.024
0.05, 0.10, or 0.15%. A
termination (GD 17), al
fetuses were examing
for external, visceral, an
skeletal
and variations.

malformations

=

(approx. 91
qma/kg bw/day)

2o

pregnant dams.

The number of litters with affected implants w
increased at 0.05% (23% versus control 2]
p<0.05).

The number of litters with one or mo
malformed fetuses (malformations in total
external, visceral, or skeletal malformatio
separately) was increased at 0.05, 0.10,
0.15% DEHP, with a general increase
incidences with increasing dose. 100% of litt
in the 0.15% dose groups display
malformations. Incidence of malformations
doses 0, 0.025, 0.05, and 0.10% were 20, 19
61.54 and 88.24%.

Significant increase in incidence of malform
fetuses at 0.05, 0.10, and 0.15% (13.72, 37.4
p<0.01 and 88%, p<0.001, respectively).

toxicity was 0.05% (91 mg/k
bw/day)

as

1%,

e
or
ns
and
of
ors
ed
at
.23,

ed
6%

0.10% and
higher
(approx. 190.6

mg/kg bw/day)

Decreased body weight on GD 12, 16, and 17
not on GD 0, 4, or 8, at 0.10 and 0.15% DE}
Maternal weight gain during gestation w
depressed at 0.10 and 0.15% (70% and 469
control, p<0.01).

Maternal relative liver weight (but not absoly
liver weight) was elevated at 0.10 and 0.1
DEHP (116 and 134% of control respective
p<0.01).

Gravid uterine weight at termination was redug
at 0.10 and 0.15% DEHP (61 and 28% of con

but
HP.
as
o of

te
b%

ly,

ed
trol

respectively, p<0.01).

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
Developmental toxicity 0.05% Rough coat and lethargy at 0.05-0.15% DEHP fOAEL for developmental Tyl et al., 1988 (cited in

y ECB RAR, 2008)
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Phthalate

Species,
experimental
regimen

strain

Dose

Effects

LOAEL

Reference

Resorptions, late fetal deaths, nonlive (dead

or affected implants were all increased at 0,
and 0.15% DEHP.

The number of live fetuses per litter was reduced

at 0.10 and 0.15%. There was no effect
treatment on sex ratio of live pups.
Female fetal body weight per

control, p<0.01).

0.15%

(approx. 292.5
mg/kg bw/day)

Fetal body weight per litter (males, females,
total) was significantly reduced at 0.15%.

blus
resorbed) and affected (nonlive plus malformed)
implants per litter and the number of litters with
one or more resorptions, late fetal deaths, nonlive

litter was
significantly reduced at 0.10% DEHP (92% |of

10

of

or

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

days.

50 mg/kg
bw/day and
higher

There was an exposure-related and signifig
decrease of absolute and relative testic
weight at all dose levels.

From 50 mg/kg a dose-dependent and signifig
increase in the activities of LDH and GGT w
noted while that of SDH decreased.

250
bw/day
higher

mg/kg
and

B-glucuronidase activity increased at 250 or ¢
mg DEHP/kg, while acid phosphatase decregd
at the same dose levels.

Marked destructive changes in the advanted
germ cell layers and marked degrees of vacuplar
degeneration in the testes at 250 and 500 mg/kg

bw.

LOAEL = 50 mg/kg bw/ for
effects on absolute and relati
testies weight, and reducg
testicular enzyme activities.

00
sed

Parmar et al.
in ECB RAR,

, 1995 (cited
2008)
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Phthalate

Species, strain| Dose
experimental

regimen

Effects

LOAEL

Reference

F-344 rats (70 males and2500
females/group, about

ppm

6(146.6-181.7

weeks of age) weremg/kg bw/day)

administered DEHP dtand higher

dietary concentrations qf
0, 100, 500, 2500 or
12500 ppm (O, 5.8, 28.9,
146.6, or 789.0 mg/kg
bw/day in males; 0, 7.3,
36.1, 181.7 and 938.6
mg/kg/day in the
females) for at least 104
weeks.

An additional group was
administered 12500 ppr
DEHP for 78 weeks
followed by a recovery
period of 26 weeks.

=

at 2500 and 12500 ppm in females that die
were sacrificed in extremis during the stu
significant at the highest dose level. This W
also found in females from the recovery grg
and in surviving animals from these dose gro
at study termination.

Dose-related increased incidence of uterine EMAEL for testicular effects ig

An increased incidence (not significant)
aspermatogenesis was present at 2500 pp
unscheduled deaths, at interim sacrifice, an
study termination.

At 2500 ppm the mean serum albun
concentration and mean liver weights wé
significantly increased. At Week 79 and at stu
termination also absolute and relative kidn
weights were increased in both sexes at 2

ppm.

The incidence of mononuclear cell leuken
(MCL) was increased in both sexes, signific
in males only from 2500 ppm.

PB00 ppm

Yow/day)
as

(146.6 mg/k

neoplastic effects, includin
the effects on the kidney
ogonsidered to be 2500 pp
nDigHP in the diet
4 (gprresponding to 146.6 mg/k

mg/kg/day in the femaleg
jRased on increased absoll
si@nd relative kidney weight i
dyoth sexes.

ey

500

nia
ant

12500

ppm

(789.0-938.5
mg/kg bw/day)

At 12500 ppm dose level, there was a decreased

survival, increased incidence of clinic
abnormalities, and decreased body weight ga
both sexes.

A diffuse hepatomegaly and histopathologi
hepatic changes were demonstrated.

Effects on the kidneys were observed, includ
increased absolute and relative kidney weig

al
nin

cal

ng
hts

(both sexes), increased incidence and severit

u
J£§1e LOAEL for systemic nont

bw/day in the males and 181|

}

wn Q

—

I

y of

~ I «

Moore, 1996 (cited in ECH
RAR, 2008)

4
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

mineralisation of the renal papilla in males,
increased incidence and/or severity of tubule cell
pigment in both sexes, and increased severity of
chronic progressive nephropathy in the males.

In the males, also absolute and relative testis
weights were significantly decreased at 12%00

ppm, with associated increased incidence
bilateral aspermatogenesis in all ma

accompanied by hypospermia in the epididymis

and decreased incidence of interstitial ¢
neoplasms (3/10 compared to 9/10 in con

group).

In the pituitary, an increased number

castration cells were observed in 30/60 males

compared to 1/60 of the control males.

There was no indication in rats killed at study
the

termination that DEHP-related changes in
kidney, testis, and pituitary were reversible ug
cessation of DEHP-exposure.

of
es

ell

rol

of

on

Prenatal toxicity in |0 rats
per group after gavag
administration of DEHF
at 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, embryolethality a
teratogenicity. No significant effects we
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 an

30 females/control group.

200
bw/day

mg/kg

Significantly decreased number of viable fetusé©©OAEL 1000 mg/kg bw for

maternal toxicity and NOAEL

Huntingdon, 1997 (cited ir
ECB RAR, 2008)

N
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the initiation of the study,
were administered DEH
daily in the diet at
concentrations of 0, 10(
500, 1500 and 6000 pp
for 104 weeks (0, 19.2
98.5, 292.2 or 1,266.
mg/kg/day, respectively

incidence of immature/abnormal sperm for
and hypospermia in the epididymis.

Significant decrease in kidney weight in mal
and an increased incidence and/or severity
chronic progressive nephropathy in both sexe

mg/kg.

for males, and 0, 23.8
116.8, 354.2 or 1,458.
mg/kg/day, respectively)

Recovery trial:

One additional group (5
males) were administere
6000 ppm DEHP for 78
weeks, followed by a 26
week recovery period.

6000 ppm (1266
mg/kg/day)

Statistically significant decrease in surviv
treatment-related clinical signs and

significantly reduced body weight gain for bg
males and females. In both males and fema

the kidney weight indices were significantly

decreased at study termination.

In the recovery group, the effects of DEHP in
kidney and testis were at least partially revees
following cessation of exposure.

al,

a
th
les,

he
bl

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
Oral gavage at 0, 40, 201000 mg/kg| Significantly increased number of resorptign200 mg/kg bw/day fo
or 1,000 mg/kg bw/day bw/day and post-implantation losses at 1,000 mg/ldgvelopmental
on gestation days 6-15. bw/day and also cardiovascular abnormalities,
tri-lobed left lungs, fused ribs, fused thoratic
vertebral centres and arches, immature livers,
and kidney abnormalities
B6C3F1 mice (70-85 o] 1500 ppm| Significant decrease in testicular weight, with| The LOAEL for testiculan Moore, 1997 (cited in
each sex/dose grou| (292.2 increased incidence and severity of bilatg effects in this study is 150 ECB RAR, 2008)
about 6 weeks of age { mg/kg/day) hypospermia and an associated increg ppm corresponding to 292

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

2500 ppm (37.6
0mg/kg bw/day)

=

e

High incidence of minimal to mild Sertoli ce
vacuolation in testis at 500 ppm (7/10).

lIA LOAEL of 500 ppm DEHP|
in the diet (37 mg/kg bw/day

Poon et al., 1997 (cited i

) ECB RAR, 2008)

>




CLH REPORT FOR DIISOHEXYL PHTHALATE — 71850-09-4

Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
diet for 13 weeks &, 5, | 5000 ppm (376 Absolute and relative testis weights were derived from the study based

50, 500, or 5000 ppm ((
0.4, 3.7, 37.6, or 375.

mg/kg bw/day for males;

0, 04, 4.2, 42.2, 419.
mg/kg bw/day  for
females).

,mg/kg bw/day)
P

B

significantly reduced. Microscopic examinati
revealed a mild to moderate, bilateral, multifog
or complete atrophy of the seminiferous tuby

pion Sertoli cell vacuolation.
al,
les

with complete loss of spermatogenesis and

cytoplasmic vacuolation of the Sertoli ce
lining the tubules in 9 out of 10 rats.

Rats of both sexes had significantly increa
absolute and relative liver weights and relat
kidney weight and mild histological changes
the thyroid at 5000 ppm.

Is

sed
ve
of

Two-generation study

Wistar rats (25
animals/group) WEre
administered 0, 1000

3000 or 9000 ppm DEHH

1000 ppm (113
mg/kg/day)

Minimal focal tubular atrophy occurred at 10
ppm (113 mg/kg and day)

LOAEL = 1000 ppm (or 113
mg/kg bw/day)

Schilling et al., 2001 (citeq
in ECB RAR, 2008)

via the diet| 3000 ppm (340 Reduced testis weight in F2, focal tubular

(corresponding tq mg/kg/day) atrophy and a feminisation of 49% of the male

approximately 0, 113 offspring.

340 or 1,088 mg/kg/day

Three-generation study | 1000 ppm Treatment-related histopathologicelDAEL for fertility = 23| Wolfe et al., 2003 (cited i
Sprague-Dawley rats abnormalities in the liver, kidneys, and adrenahg/kg bw/day based opECB RAR, 2008)
(17/males/group)  were glands of F1 animals and in the liver of F2esticular toxicity.

administered DEHP via animals.

diet at 1.5 (control), 10

N
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Phthalate

Species, strain
experimental

regimen

Dose

Effects

LOAEL

Reference

30, 100, 300, 1000, 750
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, 35¢
mg/kg/day in the F2
animals).

Animals in the FO
generation begal

exposure as adults a
were bred to produce th

F1 generation (Fla, 10,

1c), the F1 adults wer

07500 ppm

o=

o

h
d
e

e

Male AGD decreased at 7500 ppm in theaRla
F1b pups.

Male and female pup weights, unadjusted

adjusted for litter size, were decreased at 7
ppm in the F2c litter and combined F2a, b
litters. Male and female pup weights we

decreased at 7500 ppm throughout the lactation

period (PND 1 -21) of the F2c pups.

AGD was decreased at 7500 ppm in the F2a
F2c pups. There was also a decrease in
pregnancy index for the F2 mating pairs (45%
7500 ppm. Male AGD was decreased at 7
ppm in the F3a pups. Testes descent, vag
opening, and preputial separation were dela
at 7500 ppm in the F3c pups. Retained nipy
were observed in the F3¢c male pups at 7500

\ LOAEL for development = 14
mg/kg bw/day based on
increased incidences of small

aml  aplastic  testes  and
58pididymis, seminiferous
, ftibule atrophy.

re

and
the
at
500
inal
yed
Dles
pm.

bred to produce the F
generation (F2a, 2b, 2c
and the F2 adults wer
bred to produce the F

generation (F3a, 3b, 3c).

Additional non-mating
males (up to three pe
litter) were selected fron
the Flc, F2c, F3c litters
and were maintaine
following similar
procedures as those fi
mating males, excef
they were not cohabite
with females. The 1000
ppm animals  only
completed
and wer
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27500 and 1000(

ppm
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generation

Testes descent, vaginal opening, and prep
separation were delayed at 10000 ppm and 7
ppm in the Flc pups.

Reductions in terminal body weights were no
at 7500 ppm in the F1 and F2 males (10%

14%, respectively), and at 10,000 ppm in the
and F1 males (6% and 21%, respectively)

females (12% and 19%, respectively).

Reproductive effects were noted in the 7500
and 10000 ppm groups: total number of m3
per litter was decreased at 10000 ppm in the
litter and at 7500 ppm across all F1 litte
combined (Fla + F1b + F1c). The total num

utial
500

ed

and
FO
and

pm
les
Fla
2rS
ber

of Fla pups per litter was decreased at 7500

10000 ppm. The total number of pups per Iixer

across all F1 (Fla + F1b + F1c) litters combi

and

ed
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ppm in the F1, F2, and F3 males.

Treatment-related histopathologic

al

abnormalities were noted at 7500 and 10000 ppm

in the testes, epididymis, liver, adrenal glan
and kidney in the FO, F1, and F2 animals.

The absolute and/or relative liver weights wg
increased at 1000 ppm in the F1 males at 7
ppm in the FO, F1, F2 and F3 males and at 10
ppm in the FO males. Absolute and relative li
weights were also increased at 7500 ppm in
females in all generations.

Absolute and/or relative kidney weights we
increased at 7500 ppm in the FO, F1, and
males, and FO females and at 10000 ppm in
FO males and FO females. The absolute kid
weight at 10000 ppm in the F1 females W
increased.

The absolute and/or relative cauda, epididyn
and testis weights were decreased at 7500 pp
the F1, F2, and F3 males and at 10000 ppm in
FO and/or F1 males

ds,

bre
500
000
er
the

re
F2
the

ney
as

nis,
min
the

Phthalate Species, strain| Dose Effects LOAEL Reference

experimental

regimen

terminated due to the was also decreased at 7500 ppm. At 10000 ppm,

inability to produce any male and female pup weights, unadjusted angd/or

F2 generation animals. adjusted for litter size, were decreased in the [Fla
and F1b litters on PND 1 and in the F1c litters|on
PND 1, 4, 7, 14, and 21.
At terminal necropsies, various sperm end-poj|nts
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/tegtis,
and spermatids/mg testes were decreased at {7500
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Phthalate

Species,
experimental
regimen

strain

Dose

Effects

LOAEL

Reference

In the testes, minimal to marked atrophy of
seminiferous tubules characterized by loss
germ cells and the presence of Sertoli cell-g
tubules, as well as occasional failure of spe
release, were noted at 10000 ppm in the F1 m
and at 7500 ppm in the F1 and F2 males.

Crossover matings were conducted using
7500 and 10000 ppm males and females. At 7|
and 10000 ppm, when treated males were cro
with nulliparous naive females, there we
decreased numbers of implantation sites,

decreased indices of mating, pregnancy,

fertility.

At 7500 and 10000 ppm, when treated fema
were crossed with naive males there wa
decrease in AGD in the male pups. Also at 7
ppm, male, female, and combined pup weig
were decreased, both when unadjusted
adjusted for litter size.

he
of
nly
2rm
ales

the
500
ssed
re
and
and

les
5 a
500
hts
and

10000 ppm

AGD was decreased at 10000 ppm in the
F1b, and Flc pups.

None of the F1 mating pairs produced offspr
at 10000 ppm.

Spermatids/testis was decreased at 10000 pp
the FO males and no sperm or spermatids V
noted in the F1 males.

Fla

ng

min
vere
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
Developmental toxicity] 0.045 mg/kg| Serum  testosterone  concentration v LOAELs for reduced daily Andrade et al., 2006
study. Female Wistar rai bw/day and| significantly increased at 0.045, 0.405 and 4 sperm production and a lo
(11-16 dams per groug higher mg DEHP/kg/day. incidence of cryptorchidisn

were treated daily with
DEHP by gavage fron
GD 6 to lactation day 2
in two wide ranges o
doses: the low-dose
were 0.015, 0.045, 0.13
0.405 and 1.215 m
DEHP/kg bw/day, and
the high-doses were 1
15, 45, 135 and 405 m
DEHP/kg bw/day.

A significant reduction in daily sperm productig
of 19-25% in relation to concurrent control w
observed in animals exposed to 0.045, 0.1
0.405, 1.215, 15, 45, 135 and 405 mg/kg/day
91, 88, 84, 86, 75, 81, 78, 75 % of cont
respectively; p<0.05). Compared to histori
control and using a cut off value of 20
reduction daily sperm production w
significantly reduced only at 15,135 and 4
mg/kg/day.

A significantly higher number of animals wit
more than 10% abnormal sperm was observe
the group exposed to 0.045 mg/kg/day wik
compared to the concurrent control. In relatior
the historical control, a significant increasetia
number of animals with abnormal sperm w
seen at 0.045 and 0.135 mg/kg/day.

were 15 and 5 mg/kg/day
respectively

5 mg/kg bw/day|
and higher

Undescended (ectopic) testes were observed
three animals, exposed to either 5, 135 and 4
mg DEHP/kg/day (one case in each dose).

in
05

405
bw/day

mg/kg

The weight of seminal vesicle with coagulati
glands was significantly reduced at 4
mg/kg/day.

ng
05
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
Developmental toxicity 3 mg/kg bw/day| The incidence of mild external genitalid OAEL = 10 mg/kg bw/day|l Christiansen et al., 2010
study. and higher dysgenesis in male offspring combined in studyased on reduced AGD and
Study 1: Time-mateq 1 and 2 was significantly increased at all dosespple retention in males.
Wistar rats (16 except at 30 mg/kg (12, 11, 6, 16, 17, 17 and 50%
dams/control group, 8 at 3, 10, 30, 100, 300, 600 and 900 mg/kg bw/day
dams/dose group) were respectively).
gavaged daily witﬁ
DEHP from GD 7 to PN : :
16 with DEHP at doses at10 mg/kg| Analysis of the combined data (study 1 +|2)
3. 10, 30, 100, 300, 60(,bw/day and| showed significantly decreased AGD in male
900 mg/kg bw/day. higher offspring at all dose levels of DEHP above 3
mg/kg bw/day (AGD < 3.4 mm compared o
Study 2: Time-mateq control in study 1: 3.4 mm and control in study
Wistar rats were gavagedd 2:3.68 mm)
daily from GD 7 to PND _ _ o _
16 with DEHP at doses 3, Nipple retention was significantly induced |n
10, 30, 100, mg/kg male offspring at all dose levels in study |1.
bw/day. (Control group; However, no dose—response relationship was
16 dams; 3 mg/kg bw/daly observed. The number of nipples at 10, 30, 100,
dose group: 16 dams; 10, 300, 600, 900 mg/kg bw/day was 3.14; 1.81;

30, 100 mg/kg bwi/day
dose groups: 8 dams).

1.23; 5.21; 4.63; 5.0, respectively, compareq
control 0.22.

In study 2, there appeared to be a higher nun
of nipples at 10 and 100 mg/kg compared
controls (1.13 and 0.86 compared to 0.3
although the difference was not statisticg
significant.

Weights of levator ani/bulbocavernosus musg
and prostate was significantly reduced from
mg/kg (combined data study 1 + 2) (89% 4
77% of control).

to

nber
to

8),

Iy

les
10
nd
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Phthalate Species, strain| Dose Effects LOAEL Reference
experimental
regimen
30 mg/kg| In study 2, both the androgen-regulated genes
bw/day and| PBP C3 and ODC in ventral prostate were
higher significantly reduced at 30 and 100 mg/kg|in

males PND 16 (p<0.01).

300 mg/kg| Significant decreases in the male birth weights

bw/day and| were seen at 300, 600 and 900 mg/kg (5.91, 5.61,

higher 5.7 respectively, versus control 6.47 g) and injthe
females at 900 mg/kg (5.29 g versus control §.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 to B00
and 900 mg/kg DEHP (p<0.05 and p<0.,01
respectively).

600 mg/kg| Higher doses of DEHP induced histopathological
bw/day and| effects on the testes and significant reducedstesti
higher 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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