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PROPOSAL FOR HARMONISED CLASSIFICATION AND
LABELLING

Substance nameN-ethyl-2-pyrrolidone

EC number: 220-250-6

CAS number: 2687-91-4

Registration number(s): -

Purity: generally > 97% based on information found in MSDS

Impurities: gamma-butyrolactone, free amines and water aegllist some MSDS

Proposed classification based on Directive 67/54FE:

Repr. Cat. 2; R61

Proposed classification based on CLP:

Repr. 1B — H 360D

Proposed labelling:

Based on Directive 67/548/EEC:

Indication of danger: T
Risk phrases: R61
Safety phrases: S(1/2)-45-53

Based on CLP :

Pictogram: GHS 08
Signal word: Dgr
Hazard statements: H 360D

Proposed specific concentration limits (if any):

None

Proposed notes (if any):

None



CLH REPORT — NEP — CAS 2687-91-4

JUSTIFICATION

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL-CHEMICAL PRO PERTIES

1.1 Name and other identifiers of the substance

Chemical Name: N-ethyl-2-pyrrolidone
EC Number: 220-250-6

EC Name: 1-ethylpyrrolidin-2-one
CAS Number: 2687-91-4

IUPAC Name: 1-ethylpyrrolidin-2-one

1.2 Composition of the substance

Constituent

Chemical Name: N-ethyl-2-pyrrolidone
EC Number: 220-250-6

EC Name: 1-ethylpyrrolidin-2-one
CAS Number: 2687-91-4

IUPAC Name: 1-ethylpyrrolidin-2-one
Molecular Formula: 6H11NO

Structural Formula:

Molecular Weight: 113.16 g.mol
Typical concentration (% w/w) Information not known

Concentration range (% w/w) >97 %
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Impurities

Chemical Name:
EC Number:

CAS Number:
IUPAC Name.:
Molecular Formula:
Structural Formula:

Molecular Weight:
Typical concentration (% w/w)

Concentration range (% w/w)

Classification

Chemical Name:

EC Number:

CAS Number:

IUPAC Name.:

Molecular Formula:

Structural Formula:

Molecular Weight:

Typical concentration (% w/w)

Concentration range (% w/w)

Classification

Gamma-butyrolactone
202-509-5

96-48-0
Dihydrofuran-2(3H)-one
GHesO2

86.09 g.mol
Not known

Not known

No harmonised classification

Water
231-791-2
7732-18-5
Water

RO

H-O-H

18g.mdl

Not known

Not known

No harmonised classification

Free amines are also listed in some MSDS.
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1.3

Physico-Chemical properties
Table 1l Summary of physico-chemical properties
REACH ref Property Value Reference
Annex, §
Vil, 7.1 Physical state at 20 C and | Clear colourless to pale yellow INRS 2008
101.3 KPa liquid with a characteristic amine
odour
VIl, 7.2 Melting / freezing point Melting point: ¥5°C INRS 2008
VI, 7.3 Boiling point 212-213°C INRS 2008
VII, 7.4 Relative density 0.998 at 20°C INRS 2008
VII, 7.5 Vapour pressure 50Pa at 32°C INRS 2008
VI, 7.6 Surface tension 36 dynes/cm Taminco, 2005
VII, 7.7 Water solubility 115 000 mg/l at 25°C SRZD10
VI, 7.8 Partition coefficient n- -0.2 INRS 2008
octanol/water (log value)
VI, 7.9 Flash point 90.5°C INRS 2008
VIl, 7.10 Flammability No data
Vil, 7.11 Explosive properties Vapors can form explosive mixturesINRS 2008
with air
VII, 7.12 Self-ignition temperature No data
VIl, 7.13 Oxidising properties No data
VIl, 7.14 Granulometry Not relevant (liquid)
IX, 7.15 Stability in organic solvents | Soluble in organic solvents INRS 2008
and identity of relevant
degradation products
IX, 7.16 Dissociation constant No data
IX, 7.17 Viscosity 2.09 mPas (99% purity) Tamin2605a
Auto flammability 245-250°C INRS 2008
Reactivity towards container No data
material
Thermal stability Thermal decomposition may yield | Taminco, 2005b
carbon oxides
Reactivity Could react with oxidants and strondNRS 2008
acids
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2 MANUFACTURE AND USES

NEP is used as a solvent, catalyst and cationfacant in industry.

3 CLASSIFICATION AND LABELLING

3.1 Classification in Annex VI of CLP

No current harmonised classification in Annex VIGIP

3.2 Self classification(s)

No data available.
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4 ENVIRONMENTAL FATE PROPERTIES

Not covered in this dossier.
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5 HUMAN HEALTH HAZARD ASSESSMENT

5.1 Toxicokinetics (absorption, metabolism, distribatiand elimination)

No data available.

5.2 Acute toxicity

Not covered in this dossier.

5.3 [rritation

Not covered in this dossier.

5.4 Corrosivity

Not covered in this dossier.

55 Sensitisation

Not covered in this dossier.

5.6 Repeated dose toxicity

Not covered in this dossier.

5.7 Mutagenicity

Not covered in this dossier.

5.8 Carcinogenicity

Not covered in this dossier.

5.9 Toxicity for reproduction

5.9.1 Effects on fertility

Not covered in this dossier.
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5.9.2 Developmental toxicity

5.9.2.1Developmental studies in rabbits

A prenatal developmental study was performed imitdlly dermal routeBASF 201Q. The study
was performed according to GLP and to OECD 414 dauid. NEP (purity: 99.8%) was
administered dermally to 25 artificially insemindtéemale Himalayan rabbits per group from
gestation day 6 to 28 at doses of 0, 100, 300 8066 ing/kg bw. The dosing solution was a 33.3%
aqueous solution of NEP. Deionized water or ascendolume of NEP dosing solution were
administered onto an intact shaven dorsal skineam/by semi-occlusive gauze patch for six hours
and subsequently washed off and dried. All femakrewobserved daily for clinical signs of
toxicity. Maternal food consumption was measuredydand body weights every 2 or 3 days.
Animals were killed on gestation day 29 (post-ins&tion). Gross pathology was performed and
ovary, uterine content and fetuses were examinedexternal anomalies. Corpora lutea were
determined and number and distribution of implaotatsites were determined. Fetuses were
examined for external and visceral changes andkieletal anomalies.

Maternal parameters are summarized in Table 2. IOwedose group animal died prematurely

(cause of death not given) and one mid dose groirpad had to be sacrificed after abortion on day
29 post insemination (PI). Orange or reddish d@@al urine was recorded in all high-dose females
from GD 8. This finding reflects the systemic aahility of NEP but is not considered to reflect an

adverse toxic effect. No other significant clinisggn was reported in does. The skin was free from
any notable findings.

Statistically significant decreases of daily foahsumption were observed from GD 6 to 17 in the
high dose group compared to controls. Increasésoith consumption were also noted at the end of
the gestation and were significant at GD 27-28.efQlie whole gavage period, food consumption
was 17% lower in the high dose group than in cdsifffmo statistical analysis reported).

A loss of body weight was noted in high-dose femala GD 6-9 when gavage was started but
there was no statistical difference between theylweight of control and treated animals during

the administration period. The consequent body htettifference with controls was maintained

approximately stable until the terminal sacrifi2é4).

A statistically significant decrease of weight gaias also observed in high-dose females on GD 6
to 9 but it did not attain statistical significanoger the whole administration period (-21%). No
significant effect on the corrected weight gain vedserved and corrected maternal weight was
similar across groups.

Table 2 Maternal parameters

Dose (mg/kg/day)

GD 0 100 300 200
Body weight: GDO 2408115 2414r125 2414r137 2409135
GD6 2478+140 2489+175 2482+173 2473+155 (-0.2%)
GD29 2794+163 27824198  2793+1205 2726+145 (-2%)
Body weight changes: 0-6  69.975.41  75.%78.69  67.9t76.49 64.3:84.31 (-8%)

6-29 293.0+86.47 269.0+101.26 278.0+136.82 232.3+£84.63 (-21%)

0-29 386.:118.68 373.8116.12  382.5140.57 317.299.76 (-18%)

11
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Corrected weight gafh -51.'#93.04 -46.%#85.91 -31.%79.43 -73.4102.49 (-42%)
Corrected Weight GDib 2426.5+160 2441.1+170.05 2444.6+178.47 2400.0199%)
Food consumptioft 0-6 119.17.46 123.6:6.63 121.28.98 116.9:4.30
6-29 108.19.98 107.512.22 105.79.39 89.7#13.72 (-17%)
0-29 109.8:10.87 110.213.54 108.811.65 95.916.50 (-13%)

* p<0.05, *p<0.01
2 weight of the carcass at GD29 after removal ofgitaarid uterus minus day 6 body weight
® weight of the carcass at GD29 after removal ofgftevid uterus (grams).

“Mean per day and per animal. No statistical ansiyegportedor food consumption calculated over several days.

Main reproductive parameters are summarised ineT@bl21-24 pregnant rabbits per group had
implantation sites. No significant effect was olveer on reproductive parameters and in particular
on post-implantation loss or fetal weight.

Table 3 Gestational parameters

Dose (mg/kg/day)

0 100 300 1000
% post-implantat® loss/ litter  5.8t10.71 5.2+49.79 8.9+13.11 9.6+14.48
% dead fetuses / litter 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
% resorptions / litter 5.8:10.71 5.2¢9.79 8.9+13.11 9.6+14.48
% early resorptions/ litter 4 g+9.08 3.147.31 6.8:11.02 5.5+13.58
% late resorptions / litter 1 2.3 g7 2.147.47 2.145.32 4.0+6.37
Fetal body weight (g) 39.142.49 37.95.18 39.43.97 36.83.89 (-6%)

*p<0.05, *p<0.01

Malformations and variations in the foetuses apored in Table 4.

External malformations were reported in one foetuthe high dose (cleft palate). Cleft palate has
been reported in historical controls of the labamat(from 24 studies) with a foetal incidence of

0.06% (range: 0-0.6%) and although rare, this maédion is therefore observed with an incidence
within the historical control range. There was morease of external variations in the treated
animals (data not shown in Table 4).

No significant increase in overall or individuakidences of visceral malformations and no dose-

response are observed. Several malformations afaftBovascular system are however reported in
treated animals. In particular, absent subclavsaohlserved in one mid-dose and one high-dose
foetus, whereas it has not been reported in hestbdontrols despite the large size of the database
(24 studies). Membranous ventricular septum defadtdextrocardia also exceed historical control

range at the high dose, although it is noted thathree foetuses with dextrocardia are in the same
litter. There was no visceral variation attributedreatment (data not shown in Table 4).

No significant increase in overall or individuakidences of skeletal malformations and no dose-
response are observed. The vast majority of thednskeletal variations appeared without a dose
response. Only the increase in incidence of supeenary 18 rib (cartilage not present) was
observed at the high dose above historical con{f®bs to 13.9% of foetuses and 8.0 to 52.2% of
litters affected) and was statistically significamhen litter incidence and incidence of affected
foetuses by litter were considered (data not shiovthe Table 4).

12
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Table 4 Foetal incidence of malformations and \tgmies

Dose (mg/kg/day) Historical contrdls
0 100 300 1000
% foetus with any malformatiohs 1.9% 6.5% 5.2% 4.9% 4.07% (1.27-7.64%)
% litters with any malformations 13% 29% 24% 22%* 23.40% (8.00-43.48%)
% foetus with external malformations 0% 0% 0% 0.7% 0.3% (0-2.6%)
% litters with external malformations 0% 0% 0% 4.3% 2.0% (0-20.0%)
% foetus with visceral malformatiohs 0.6% 3.9% 4.5% 3.5% 2.6% (0-7.2%)
% litters with visceral malformations 4.3% 13% 19% 13% 15.5% (0-43.5%)
Cardiovascular malformatiofis 0 1.3% 0.7% 3.5% -
Absent subclavian 0 0 0.7% 0.7% 0
Ventricular septum defect 0 0.6% 0 1.4% 0.06% (0-0.7%)
Dextrocardia 0 0 0 2.1% 0
% foetus with skeletal malformations 1.3% 2.6% 0.7% 0.7% 1.9% (0.6-3.1%)
% litters with skeletal malformations 8.7% 17% 4.8% 4.3% 12.8% (4.0-21.7%)
% foetus with skeletal variatiofis 65% 62% 61% 69% 60.9% (51.5-77.8%)
% litters with skeletal variations 100% 96% 95% 100% 96.6% (80.0-100%)
Supernumerary rib (13; cartilage not  7.7% 0.6% 12% 16% 6.9% (2.5-13.9%)
present
* p<0.05,

#incidence of foetuses with cardiovascular malfdiomes, i.e. absent subclavian, aortic arch atresiatricular septum
defect (membranous) and dextrocardia altogether.

® mean fetal incidence (range) in historical conttala from 24 studies performed in the same labordtom 2003 to
2009.

° no statistical analysis for this parameter

Overall, NEP by dermal route in rabbits induced transient maternal toxicity at 2000 mg/kg/d
at the beginning of substance administration (GD6-Ras evidenced by a loss of maternal body
weight and statistically significant decreases in aternal food consumption. Over the whole
gavage period, no significant difference in maternacorrected body weight was noted.

In this study, NEP had no significant effect on pdsmplantation loss, foetal weight and

incidence of external or skeletal malformations. Arincrease in cardiovascular malformations
was however observed and in particular the incidere of absent subclavian, membranous
ventricular septum defect and dextrocardia were abwe historical control range in the high

dose foetuses.

Two prenatal developmental studies were performaabbit by gavage (NEP purity: 99.8%). The
studies were performed according to GLP and to OBCD guideline. NEP was administered by
gavage to 25 artificially inseminated female Hinyala rabbits per group from gestation day 6 to
28. All female were observed daily for clinical sggof toxicity. Maternal food consumption was
measured daily and body weights every 2 or 3 dagsnals were killed on gestation day 29 (post-
insemination). Blood was taken from all survivingnfales and maternal blood and serum
parameters were evaluated. Gross pathology waerpestl and ovary, uterine content and fetuses
were examined for external anomalies. Maternalrligpleen and kidneys were also weighted.
Corpora lutea were determined and number and laligiton of implantation sites were determined.
Fetuses were examined for external and visceraigdgmand for skeletal anomalies. In the first
study BASF 20073, dams were exposed to 0, 20, 60 or 200 mg NEBikgas an agueous

13
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solution. At scheduled necropsy, 22 to 23 fematesfy had implantation sites. Maternal

parameters are summarized in Table 5. One low dosep animal had to be sacrificed after
abortion on day 29 post insemination (Pl) and agk dose group animal died prematurely on GD
23 after gavage error. Orange or reddish discolorate was recorded in all high-dose females
from GD 8 and one mid-dose dam from GD 27. Thiglifig reflects the systemic availability of

NEP but is not considered to reflect an adverseteftect. No other significant clinical sign was

reported in does.

A slight loss of weight in high dose females wasedoon GD 6 when gavage was started and the
consequent slight difference (not significant) bew high dose and control animals was
maintained until the terminal sacrifice (up to 3%Mhis was reflected by a statistically significant
decrease of weight gain in high dose females betva® 6 to 9 but the weight gain over the whole
gavage period was not significantly affected (a#doonly over the whole gestation). Similarly the
maternal corrected body weight was statisticallyt ndferent between groups. Statistically
significant decreases of daily food consumption pgarad to controls were observed on GD 6 to 17
in the high dose group. Increases in food consumptiere also noted on some days between GD
22 to 27 in the mid-dose group.

Table 5 Maternal parameters

Dose (mg/kg/day)

GD 0 20 60 200
Body weight: GDO 2456r180 2451198 2480:224 246%184
GD6 2545+205 2526+189 2566+245 2540£193 (-0.2%)
GD29 2800+197 2790+180 2822+168 2713£181 (-3%)
Body weight changes: 0-6 88.7#45.88 75.#47.70 85.8t60.08 73.0t42.73 (-18%)
6-29 236.5#85.83  246.1+98.79 240.3+105.39 173.2+88.57 (-27%)
0-29 343.6:82.49 339.9133.80 341.¥100.45 246.@%106.66** (-28%)
Corrected weight gafh -86.4:86.79 -66.396.96 -75.2105.90 -104.6118.03 (-27%)

Corrected weight GDib 2458.5+169.13 2476.3£137.97 2490.2+223.54 2435.98B2(-1%)

Food consumptioft 0-6 122.9%2.24 1204530  124.0:2.95 124.3:4.79 (+1%)
6-29 96.8:12.33 9851041  100.16.71 82.9:7.27 (-14%)
0-29 101.6:15.75  102.613.29  104.611.83 91.%18.27 (-10%)

* p<0.05, *p<0.01
& weight of the carcass at GD29 after removal ofgitavid uterus minus day 6 body weight
® weight of the carcass at GD29 after removal ofgftevid uterus (grams).

“Mean per day and per animal. No statistical ansiyegportedor food consumption calculated over several days.

Absolute maternal weights of the liver, spleen &mtheys were not significantly affected but an

increase in relative liver (p<0.01) and kidney (&) weights were observed at the high dose.
Analysis of blood parameters revealed an incredgmzymatic activities of the alanine transferase
from the mid-dose (0.96+0.57 pkat/l in controlslv$7+0.47* at mid-dose and 1.41+0.78** at the

high dose) and of theglutamyl transferase at the high dose (8319 hkationtrols vs 118+45**

at the high dose). The levels of calcium (3.04x&0ol/l in controls vs 3.15+0.25* at mid-dose

and 3.21+0.18** at the high dose) and inorganic gphate (1.31+0.14 mmol/l in controls vs

1.44+0.13** at the high dose) were also respedgfivetreased from the mid-dose or at the high
dose.

14
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Main reproductive parameters are summarised iner@bINo significant effect was observed on
reproductive parameters and in particular on pogtantation loss or fetal weight.

Table 6 Gestational parameters

Dose (mg/kg/day)

0 20 60 200
% post-implantat® loss / litter  6.0+12.31 4.249.61 10.A#11.45 13.8:16.61
% dead fetuses / litter 0.0:0.0 0.0:0.0 0.0:0.0 0.0:0.0
% resorptions / litter 6.0£12.31 4.2¢9.61 10.7411.45 13.8:16.61
% early resorptions/ litter 4 g+11.37 4.249.61 8.6+10.43 9.0+12.88
% late resorptions / litter 1 5.3 97 0.0+0.0 2.1+4.57 4.8¢9.99
Fetal body weight (g) 38.0¢3.60 38.44.13 38.%#4.58 36.43.68 (-4%)

* p<0.05, *p<0.01

Malformations and variations in the foetuses apored in Table 7.

External malformations were reported in one foetusid dose (spina bifida) and in one foetus at
high dose (meningocele). These findings have nbeeen reported in historical controls of the
laboratory (from 9 studies). Three incidences ofepmalocele (0.26% of litter and 0.039% of
foetuses) and 1 incidence of meningocele (0.09%itef and 0.013% of foetuses) are reported in
the literature in 1136 litters of Himalayan rabkN&ertel 2003). These malformations are therefore
considered as rare. There was no increase of ekteamations in the treated animals (data not
shown in Table 7).

No significant increase in visceral malformatioa®bserved. It is noted that 2 foetuses (1.6%) have
a cardiovascular malformation (ventricular septuefiedt) at high dose. One control foetus also
have this defect and the incidence at high dosettse range of historical controls of the laborgto
(range of foetal incidence: 0 — 2.3%) and it may v related to treatment. There was no visceral
variation attributed to treatment (data not showiable 7).

The incidence of litters with foetuses having stalenalformations was statistically increased at
the high dose. Statistical analysis of the foetaldence was not performed. Both litter (35%) and
foetal (6.3%) incidences for skeletal malformatioreye above historical control range (0 to 17.4%
of litters and 0 to 2.8% of foetuses affected istdvical controls). Skeletal malformations affected
sternebrae, vertebral column, ribs and/or skulldsorin particular, the incidence of foetuses per
litter with misshapen cervical vertebra was stiaiadly significant at high dose (data not shown in
the table). The vast majority of the noted skeletliations appeared without a dose response.
Increases in misshapen sacral vertebra and superapmld' rib were however observed at the
high dose above historical controls (misshaperas&ertebra: 0 to 1.3% of foetuses and 0 to 8% of
litters affected; supernumerary™18b: 2.5% to 12.7% of foetuses and 16.0% to 52 %tters
affected) and were both statistically significarttem incidence of affected foetuses by litter was
considered (data not shown in the Table 7).

Table 7 Foetal incidence of malformations and \tgmies

Dose (mg/kg/day) Historical contrdls
0 20 60 200

% foetus with any malformatiohs 2.6% 3.0% 1.4% 9.5% 4.16%

% litters with any malformations 17% 18% 9.1% 48%* 20.98%

% foetus with external malformations 0% 0% 0.7% 0.8% 0.2% (0-0.8%)
% litters with external malformations 0% 0% 4.5% 4.3% 0.5% (0-5.0%)
% foetus with visceral malformatiohs 1.3% 2.2% 0.7% 3.2% 2.9% (0.6-4.9%)
% litters with visceral malformations 8.7% 14% 4.5% 17% 15.6% (4.0-24.0%)

15
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Cardiovascular malformatiofis 0.6% 0 0 1.6% -
Ventricular septum defect 0.6% 0 0 1.6% 0.7% (0-2.3%)

% foetus with skeletal malformations 1.3% 0.7% 0.7% 6.3% 1.5% (0-2.8%)

% litters with skeletal malformations 8.7% 4.5% 4.5% 35%* 8.8% (0-17.4%)
Severely malformed skull bones 0 0 0 0.8% 0
Misshapen cervical vertebra 0 0 0 2.4% 0.08% (0-0.7%)
Cervical hemivertebra 0 0 0 0.8% 0.08% (0-0.7%)
Small cervical arch 0 0 0 0.8% 0

Absent lumbar vertebra 0 0.7% 0 0.8% 0.2% (0-0.7%)
Splayed lumbar arch 0 0 0.7% 0 0
Misshapen lumbar vertebra 0.6% 0 0 0.8% 0.2% (0-0.7%)
Sternebrae severely fused 0 0 0.7% 0 0.08% (0-0.7%)
Branched rib 0 0.7% 0 0 0

% foetus with skeletal variatiofis 66% 82% 79% 73% 68.4% (57.2-82.8%)

% litters with skeletal variations 91% 100% 100% 96% 97.6% (82.4-100%)
Misshapen sacral vertebra 0 1.5% 0.7% 4.0% 0.2% (0-1.3%)
Supernumerary rib (13; cartilage not 5.2% 3.0% 5.8% 17% 6.3% (2.5-12.7%)

present

* p<0.05,

%incidence of foetuses with cardiovascular malfdrames, i.e. ventricular septum defect.

® mean fetal incidence (range) in historical conttata from 9 studies performed in the same labordtom 2003 to
2006.

¢ no statistical analysis for this parameter

Overall in this study, NEP induced a slight matern&toxicity at the high dose with transient

significant effects on food consumption and body vight gain at the beginning of treatment.

However, effects were not significant over the whel treatment period (non significant

decreases of food consumption of -14% and of bodyeight gain of -27%). This body weight

changes needs to be related to the overall weighitthe animal and no statistically significant

decrease of maternal body weight was observed atetend of treatment (-3%). Besides, the
corrected maternal body weight was not affected (%).

NEP had no significant effect on post-implantationloss, foetal weight but NEP induced a
statistically significant increased incidence of miéormations at the high dose. It consisted
mainly in skeletal malformations. Besides, rare extrnal malformations of the neural tube and
of the cardiovascular system were reported.

In the second supplementary stuBASF 20070, dams were exposed to 0 or 220 mg/kg bw as an
aqueous solution according to a similar protocdl.séheduled necropsy, 24 to 25 females had
implantation sites.

Maternal parameters are summarized in Table 8.d%o mhortality was observed. Orange or reddish
discolored urine was recorded in all treated fesiéilem GD7. This finding reflects the systemic
availability of NEP but is not considered to reflem adverse toxic effect. No other significant
clinical sign was reported in does.

A lower daily food consumption was observed in titeated dams during the administration period
and the difference was statistically significant@D 6 to 16 and GD21-22. Food intake in treated
dams was in particular very low on GD7 to 8.

A loss of body weight in treated females was natedsD 6-9 when gavage was started but there
was no statistical difference between the body kateaf controls and treated animals across the
whole administration period. The maternal correttedy weight was also similar across groups.
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A statistically significant decrease of weight gaias also observed in treated females on GD 6 to 9
and during the overall administration period (-38%9 significant effect on the corrected weight
gain was observed although it was lower in tredius (-23%).

Table 8 Maternal parameters

Dose (mg/kg/day)
GD 0 220

Body weight: GDO 2606:162.7 2607%169.7
GD6 2651+169.9 2641+171.4 (-1%)
GD29 2869+177.5 2791+147.2 (-3%)

Body weight changes: 0-6 44.7+31.90 34.726.90 (-22%)
6-29 208.3+71.55 129.0+86.54** (-38%)

0-29 263.6:96.40 184.291.72** (-30%)

Corrected weight gafh -115.1#66.56  -142.379.37 (-23%)
Corrected weight GDZd 2535.4+164.97  2499.4+149.49 (-1%)

Food consumptioﬁ 0-6 106.95.48 101.2:6.48 (-5%)
6-29 90.6+7.84 73.4t7.60 (-19%)
0-29 93.6t10.17 79.313.50 (-15%)

* p<0.05, *p<0.01
@ weight of the carcass at GD29 after removal ofgitaarid uterus minus day 6 body weight
® weight of the carcass at GD29 after removal ofgfaid uterus (grams).

“Mean per day and per animal. No statistical ansyegportedor food consumption calculated over several days.

Absolute and relative maternal weights of the liware significantly increased in treated females
(p<0.01). Analysis of blood parameters revealeé@eahse in the clotted time (17.8+0.8 in controls
vs 17.2+1.4* in treated dams) and in the enzymetiovity of the alkaline phosphatase (0.64+0.15
pkat/l in controls vs 0.54+0.11* in treated damayl an increase of enzymatic activities of the
alanine transferase (0.82+0.21 pkat/l in contrads1v09+0.44* in treated dams) and of the
glutamyl transferase (7622 nkat/l in controls V89423** in treated dams). The levels of
inorganic phosphate (1.12+0.15 mmol/l in contradslv23+0.14* in treated dams), urea (4.57+£0.54
mmol/l in controls vs 5.02+0.64* in treated dantsiglycerides (0.32+0.08 mmol/l in controls vs
0.43+0.08** in treated dams) and cholesterol (O@B& mmol/l in controls vs 0.192£0.07** in
treated dams) were also respectively increasedinAilp (31.85+3.14 g/l in controls vs 29.79+3.28*
in treated dams) and magnesium (0.98+0.10 mmodgbmntrols vs 0.92+0.09* in treated dams) were
significantly decreased.

Main reproductive parameters are summarised iner@bINo significant effect was observed on
reproductive parameters and in particular on pogtantation loss but the fetal weight was
significantly lower in the test group (-15%). Catesiing that the maternal food consumption was
reduced (-19%, not significant) in the test groupirth the gavage period, the link between the two
effects can be questionned. However, the abseneffexft on maternal corrected body weight at
sacrifice (-1% in the test group) does not poimtar an effect due to maternal toxicity but indecat
that decreased food consumption could be in pacorgkary to the limited fetal weight
development.
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Table 9 Gestational parameters

Dose (mg/kg/day)

0 220
% post-implantat® loss / litter  12.0+15.17 11.0+11.93
% dead fetuses / litter 0.0£0.0 0.0+0.0
% resorptions / litter 0.8+0.83 0.8+1.01
% early resorptions / litter o g+0.65 0.5+0.88
% late resorptions / litter 0.2+0.50 0.3+0.64
Fetal body weight (g) 39.9+2.92 34.142.53* (-15%)

* p<0.05, *p<0.01

Malformations and variations in the foetuses apored in Table 10.

External malformations were reported in two foesud®m two litters in the test group. They

showed severe multiple malformations (gastrosch@deft palate, meningocele, misshapen head,
malrotated fore- and hindlimbs, forelimbs microraeind ectrodactily in one fetus, acephaly,
thoracogastroschisis, absent claw, forelimb pawehigxion in the other). These findings are rare
as only 1 foetus (0.08% of foetuses) was repormedalve multiple external malformations and 1
malrotated limb in historical controls of the lahtmry (from 9 studies). There was no significant
increase of external variations in the treated afsr{data not shown in Table 10).

A statistically significant increase in viscerallfobamations was observed in the test group and they
exceed historical control data. The two foetusdh wiultiple external malformations also showed
multiple severe visceral malformations. When coasidy each type of malformation one by one,
the incidences of small spleen and of absent galligr in the test group were slightly above the
historical control upper range but were not statdlly significant. The incidence of absent
subclavian was above historical controls and wasissically significantly above incidence in
controls when considering the incidence of foetysadlitter (p<0.05, data not shown in the table).
When considering the incidence of the different forahations of the cardiovascular system
altogether, it is observed that 2 foetuses werectdtl in controls vs 7 in the test group (no
statistical analysis and no historical control davailable for this calculated value). A statistica
increase in the incidence of visceral variations aigo noted but the incidence was in the histbrica
control range.

The incidence of foetuses per litter with skeletalformations was statistically increased in trdate
group and exceeded the historical control uppegegddata not shown in Table 10). Malformations
affect different foetal components and these figdidid not form a distinct malformation pattern.
Skeletal variations were also increased (statipficsignificant when considering incidence of
foetuses per litter, data not shown in the table).particular, the incidence of incomplete
ossification of cervical centrum, extra ossificatisite between cervical arches, fused sternebra,
misshapen sacral vertebra and supernumerary rith)(Mere above historical controls and
statistically significant when considering incidenof foetuses per litter (data not shown in the
table).

Table 10 Foetal incidence of malformations andatamns

Dose (mg/kg/day) Historical contrdls
0 220
% foetus with any malformatiofis 6.0% 15% 3.74% (1.27-7.64%)
% litters with any malformations 32% 67%* 19.21% (8.0-28.0%)
% foetus with external malformatiohs 0% 1.4% 0.2% (0-0.8%)
% litters with external malformations 0% 8.3% 0.5% (0-5.0%)
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% foetus with visceral malformatiohs 4.0% 12% 2.6% (0.6-4.9%)
% litters with visceral malformations 24% 54%* 13.8% (4.0-21.7%)
Small spleen 0 1.4% 0.8% (0-0.8%)
Absent gallbladder 2.0% 4.9% 1.5% (0-2.8%)
Cardiovascular malformatiorfs® 1.4% 4.9% -
Absent subclavian 0 2.1% 0.08% (0-0.6%)
Persistent truncus arteriosfis 0 0.7% 0
Ventricular septum deféct 0.7% (4%) 0 0.6% (0-2.3%)
% foetus with visceral variatioris 3.3% 17% 15.3% (5.6-28.1%)
% litters with visceral variations 20% 50%* 47.3% (11.8-78.3%)
% foetus with skeletal malformatiohs 2.7% 6.9% 1.3% (0-2.8%)
% litters with skeletal malformations 16% 38% 7.9% (0-17.4%)
Small hyoid 0 0.7% 0
Severely malformed vertebra, sternum
and/or ribs 0 0.7% 0
Misshapen cervical vertebra 0.7% 0 0
Cervical hemivertebra 0.7% 0 0
Fused cervical arch 0 0.7% 0
Misshapen thoracic vertebra 0 0.7% 0.08% (0-0.7%)
Absent lumbar vertebra 0 0.7% 0.2% (0-0.7%)
Misshapen lumbar vertebra 0.7% 1.4% 0.2% (0-0.7%)
Sternebrae severely fused 0.7% 1.4% 0.08% (0-0.6%)
Malpositioned and bipartite sternebra 0 0.7% 0
Small forepaw phalarig 0 0.7% 0
% foetus with skeletal variatioAs 62% 81% 68.8% (57.2-82.8%)
% litters with skeletal variations 100% 100% 96.6% (82.4-100%)
Incomplete ossify. of cervical centrum 1.3% 15% 2.6% (0-4.9%)
Extra ossif. site between cervical arches 0 3.5% 0.08% (0-.08%)
Fused sternebra 5.3% 13% 5.6% (2.8-10.7%)
Misshapen sacral vertebra 1.3% 4.9% 0
Supernumerary rib (13; cartilage not
present 13% 29% 5.4% (2.5-11.7%)
* p<0.05,

% mean fetal incidence (range) in historical conttata from 9 studies performed in the same labgrdtom 2003 to

2006.

® no statistical analysis for this parameter

¢ incidence of foetuses with cardiovascular malfdiomes, i.e. absent subclavian, persistent truncusriasus,

ventricular septum defect and mishappen heart etlheg.

“do not include one additional foetus in the tesugrwith multiple visceral malformations includingsent subclavian
and one with multiple visceral malformations inghgl malpositioned subclavian branch.

¢do not include one foetus in controls and two adad#l foetuses in the test group with multiple eisd malformations
including persistent truncus arteriosus

" do not include one additional foetus in contraid &vo foetuses in the test group with multipleceisl malformations
including ventricular septum defect.

9 do not include one additional foetus in the testug with multiple skeletal malformations includisgall forepaw

and hindpaw phalanges.

Overall in this study, NEP induced a slight matern&toxicity with transient significant effects
on food consumption and body weight gain, in partiglar at the beginning of treatment. Body
weight change was also significantly affected ovehe whole treatment period. However, the
maternal body weight did not differ significantly between control and treated animals and the
corrected maternal body weight was also not affectie(-1%).

NEP had no significant effect on post-implantationloss. However, a significantly lowered
foetal weight was observed and NEP induced a sigiéntly increased incidence of
malformations. It consisted mainly in skeletal malbrmations. Besides, two severe external
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and visceral malformations were reported and the inidence of cardiovascular malformations
was also elevated in treated animals. In particulathe incidence of absent subclavian, was
above historical control range and statistically ginificantly increased in treated foetuses.

5.9.2.2Developmental studies in rats

A prenatal developmental study was performed ilyadermal routeRASF 2005. The study was
performed according to GLP and to OECD 414 guiéelMEP (purity: 99.8%) was administered
dermally to 25 artificially inseminated female Wistrats per group from gestation day 6 to 19 at
doses of 0, 200, 400 and 800 mg/kg bw. The dosihgisn was a 33.3% aqueous solution of NEP.
Deionized water or ascending volume of NEP dosioigt®n were administered onto an intact
shaven dorsal skin, covered by semi-occlusive gaareh for six hours and subsequently washed
off and dried. All female were observed daily fdinical signs of toxicity. Maternal food
consumption was measured daily and body weightsyeXeor 3 days. Animals were killed on
gestation day 20 (post-insemination). Gross patiyoleas performed and ovary, uterine content
and fetuses were examined for external anomali@gdta lutea and the number and distribution of
implantation sites were determined. Fetuses weaenaed for external and visceral changes and
for skeletal anomalies.

Maternal parameters are summarized in Table 1kchAéeduled necropsy, 21 to 24 females/group
had implantation sites. No mortality was observedams. Orange or reddish discolored urine was
recorded in all mid-dose and high-dose females @7 or 8. This finding reflects the systemic
availability of NEP but is not considered to reflao adverse toxic effect. Vaginal hemorrhage was
occasionally observed between GD 13 to 15 (in 3, 4nd 7 dams at 0, 200, 400 and 800 mg/kg)
without clear relation to treatment.No other sigraht clinical sign was reported in dams. The skin
was free from any notable findings.

Statistically significant decreases of daily foazthsumption were observed at GD 6-8 in the mid-
dose group and at GD 6-8 and 8-10 and 17-19 irhitlle dose group compared to controls. Over
the whole gavage period, food consumption was 1@®&1 in the high dose group than in controls
(no statistical analysis reported for cumulatived@onsumption).

A loss of body weight was noted in the mid-dose #&mgh-dose females on GD 6-8 when
administration was started and it resulted in &ssteally lower body weight gain than in controls
but maternal body weight change on GD 8 to 10 wgsfgcantly increased in mid-dose and high-
dose females. Over the whole treatment periodbtuy weight change was significantly lower in
the high-dose animals than in controls (-22%) aodected body weight gain was significantly
decreased at mid- and high doses.

Similarly, the maternal body weight was signifidgridwer than controls at GD 6-8 in the mid-dose
group and at GD 6-8, 8-10 and 17-19 in the highedgr®up. The maternal corrected weight gain
was significantly decreased only in the high daseig (-5%).
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Table 11 Maternal parameters

Dose (mg/kg/day)

GD 0 200 400 800
Body weight: GDO 163.7#6.62 162.8:7.88 161.16.69 164.99.07
GD6 192.6+9.08 191.9+8.31 191.2+7.42 194.1+9.45
GD20 266.3+16.11  267.7+15.14 258.2+17.76 (-3%) 252.5+19.00%(-5%)
Body weight changes: 0-6 29.0t5.32 29.2:3.79 30.0£3.69 29.3t4.16
6-19 64.7+10.84 65.2+10.84 58.5+10.89 (-10%) 50.7+12.33**(-22%)
0-19 102.#14.99 105.812.59  97.315.56 (-5%) 87.6t14.11** (-15%)
Corrected weight ga|an 29.4+6.82 27.56.18  23.3t7.47*(-21%) 16.47.85** (-43%)
Corrected weight GDib 222.0£12.0 219.4+11.67 214.4+11.14 (-4%) 210.8+13.05**(-5%)
Food consumptioft 0-6 15.5+2.45 15.%2.03 16.5+1.84 16.0x2.44
6-19 20.01.86 20.3t1.73 19.2¢2.34 18.1+£3.70 (-10%)
0-19 18.8t2.93 19.#2.75 18.52.48 17.%£3.26 (-6%)

* p<0.05, *p<0.01
& weight of the carcass at GD29 after removal ofgitavid uterus minus day 6 body weight
® weight of the carcass at GD29 after removal ofgftevid uterus (grams).

“Mean per day and per animal. No statistical ansiyegportedor food consumption calculated over several days.

Main reproductive parameters are summarised ineragl 21-24 pregnant rats per group had
implantation sites. One dam in the high dose groagb full resorption. No significant effect was

observed on reproductive parameters and in paaticuh post-implantation loss. However, fetal
weight was significantly decreased in the high dgreeip.

Table 12 Gestational parameters

Dose (mg/kg/day)

0 200 400 800
% post-implantat® loss/ litter 5.2+6.79 5.8+7.84 7.7+18.28 8.2¢21.57
% dead fetuses / litter 0.0:0.0 0.0:0.0 0.0:0.0 0.0:0.0
% resorptions / litter 5.2+6.79 5.8+7.84 7.7+18.28 8.2+21.57
% early resorptions/ litter 4 5 25 5.146.56 6.6:18.6 3.6t6.73
% late resorptions / litter 1 314 48 0.8:2.51 1.1+3.56 4.5¢21.32
Fetal body weight (g) 3.5+0.16 3.40.24 3.40.19 3.1£0.19** (-11%)

* p<0.05, **p<0.01

Malformations and variations in the foetuses apored in Table 13.

External malformations were reported in three feetufrom one litter in controls (omphalocele).
No other external malformations or variations wesported. No visceral malformation and no
significant incidence of visceral variations wefteserved.

Skeletal malformations were observed in one coritrelus (misshapen lumbar vertebra), one mid-
dose foetus (malpositioned bipartite sternebra) and high-dose foetus (misshapen lumbar
vertebra). The majority of the noted skeletal vitoizss appeared without a dose response. Only
significant increases in incidence of incompletsifasation of basisphenoid (incidence of affected

foetuses per litter significant and above histdricantrols at high dose), unossified sternebra
(incidence of affected foetuses per litter sigmaifit from low-dose group but absence of dose-
response and within the historical control incides)¢ unilateral ossification of sternebra (incidenc
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of affected foetuses per litter significant andababistorical control incidences in the low-dosed an
high-dose groups but absence of dose-responseduarednumerary rib (incidence of affected
foetuses per litter significant and above histdrocantrol incidences at high dose) were observed.

Table 13 Foetal incidence of malformations andatamns

Dose (mg/kg/day)

0 200 400 800  Historical controld
% foetus with any malformatiofs 2.0% 0% 0.6% 0.5% 0.82% (0-2.70%)
% litters with any malformations 8.3% 0% 4.8% 4.8% 7.07% (0-25.0%)
% foetus with external malformatiohs 1.5% 0% 0% 0% 0.2% (0-0.5%)
% litters with external malformations 4.2% 0% 0% 0% 1.5% (0-4.5%)
% foetus with visceral malformatiofs 0% 0% 0% 0% 0.06% (0-1.1%)
% litters with visceral malformations 0% 0% 0% 0% 0.2% (0-4.2%)
% foetus with skeletal malformatichs 0.9% 0% 1.1% 1.0% 1.3% (0-5.1%)
% litters with skeletal malformations 4.2% 0% 4.8% 4.8% 6.1% (0-25.0%)
% foetus with skeletal variatiofis 96% 99% 98% 100% 94.6% (88.0-99.2%)
% litters with skeletal variations 100% 100% 100% 100% 100%
Incomplete ossification of basisphenoid 6.6% 4.5% 12% 26% 6.7% (0-15.7%)
Unossified sternebra (unchanged cart.) 0.9% 14% 12% 20% 10.6% (3.4-35.7%)
Unilateral ossification of sternebra 0.9% 7.1% 4.2% 8.0% 1.3% (0-3.7%)
Supernumerarmib (14"): cart. present 4.7% 8.0% 6.3% 17% 4.0% (0-8.7%)

* p<0.05,

@ no statistical analysis for this parameter

® mean fetal incidence (range) in historical conttala from 18 studies performed in the same labordtom 2001 to
2003.

Overall, NEP by dermal route in rats induced slightbut significant maternal toxicity as
evidenced by the significantly decreased maternabarected weight of 5% at 800 mg/kg/d.

In this study, NEP had no significant effect on pdsmplantation loss and incidence of
malformations. A decreased foetal weight (-11%) wabserved at 800 mg/kg/d but in
presence of decreased maternal corrected weight arfidod consumption, it is not possible to
attribute this effect to either direct foetotoxicity of NEP or to an effect secondary to maternal
toxicity. The incidence of some skeletal variationwas also increased.

In another studySaillenfait, 2007),NEP (purity 99%, impurities not given) was admieisd daily

by gavage on GD 6-20 to 19-24 pregnant Sprague-®avets per group. Based on a dose-range
finding study, the dose levels were 0, 50, 250, &@d 750 mg/kg/d. Dosing solutions were
formulated in distilled water as vehicle. All feraalvere observed daily for clinical signs of
toxicity. Maternal food consumption and body wegyitere measured every 3 days from GD 6.
Animals were killed on GD 21 and ovary, uterine teoh and fetuses were examined for external
anomalies. The number of pregnant dam at euthanasiaespectively 20, 19, 23, 24 and 23. Half
of the fetuses were examined for visceral changdshalf for skeletal anomalies. This study was
consistent with OECD guideline 414 except thatabe of the dams is not given in the publication.
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However, the weight of the dams when supplied veasistent with Sprague-Dawley females aged
8 to 9 weeks, which is in agreement with OECD 4dguirement to use young adult animals.

Maternal parameters are summarized in Table 14cliNizal signs were reported except that urine
of dams given NEP was bright yellow. Maternal begsight gain was significantly reduced at all
doses on GD 6-9 as well as on GD 15-18 from 25kghghward, on GD 18-21 from 500 mg/kg
and on GD 12-15 at the highest dose. No signifiedfieict on corrected maternal body weight was
however noted and the reduction in weight gainrdufate gestation was probably mainly due to
post-implantation loss (see Table 15) at the twghést doses. Decrease in weight gain was
accompanied by a significant decrease of food aopsion in all groups on GD 6-9 as well as in
the 500 and 750 mg/kg groups on GD 9-12. During tstation, significantly decreased food
consumption was observed only at the highest doge® 15-18 and 18-21.

Table 14 Maternal parameters

Dose (mg/kg/day)

0 50 250 500 750
Body weight changes GD 6-9 13+2 2+7** 08 ** -445 ** -446 **
GD 9-12 19+6 19+5 18+7 1945 15+6
GD12-15  18+9 2047 2048 1625 846+*
GD15-18  41+11 30+8 34+10* 288+ 13+6*
GD18-21  47+13 43+8 41+12 37+11%* 12410%
GD 0-21 170+36 15425  14231* (-17%) 12828** (-25%)  74+22%* (-56%)
Corrected weight gafh 66+23 6Gt26 (-9%) 5216 (-21%) 5513 (-17%) 5&12 (-11%)
Corrected weight GD 21 292 287 (-2%) 279 (-5%) 282 (-3%) 283 (-3%)
Food consumption:GD 6-9 2442 194** 1843 ** 1742 ** 1543 **
GD 9-12 2642 2543 2543 2442%* 2243%*
GD12-15  2a+3 26+4 2743 2642 2542
GD15-18  2gs4 20+74 28t4 27+3 252*
GD18-21 g4 2644 25+3 2442 24+3*
GDO0-21 2642 25+3 24+2 2442% (-8%) 22+2%* (-15%)

¢body weight gain during GD0-21 minus gravid uterimeight

® body weight at GD 0 plus gain during GD0-21 miguavid uterine weight. Calculated based on regilten in the
publication, no statistical analysis performed

* p<0.05, *p<0.01

The number of implantation sites was similar acigregips. A significant dose-related increase in

post-implantation loss was observed at the twodsghkoses (see Table 15). It consisted mainly of
an increase in resorptions at these two doses bhsasva small non significant increase in dead

fetuses per litter at the highest dose. A dosdeaeélacrease in late resorptions was observed from
500 mg/kg/d onward whereas early resorptions wigrefeantly induced only at 750 mg/kg/d.

A significant and dose-related decrease in fetaglmevas also observed at 250 mg/kg and higher
doses (respectively —7, -28 and —42% of contrdige d@ecrease in foetal weight was more important
than the corresponding decrease of maternal cedeatight.
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Table 15 Gestational parameters

Dose (mg/kg/day)

0 250 500 750
% post-implantat® loss / litter ~ 9.1+22.5 3.745.9 5.6t11.4 20.8:25.9 * 88.322.9 **
% dead fetuses / litter 0.0+0.0 0.0+0.0 0.0+0.0 0.9+2.3 5.1+8.8
% resorptions / litter 9.1422.5 3.745.9 5.6:11.4 19.926.0 *  83.225.2 **
% early resorptions / littér 8.7422.2 3.745.8 5.6:11.4 7.1+11.1 66.2£34.0%
% late resorptions / litt€r 0.52.0 0.00.0 0.00.0 12.822.9%  16.9£25.6%*
Fetal body weight (g) 5.58-0.26 5.6%#0.33  5.1%0.37*  3.9%0.19**  3.19+0.40 **
(-7%) (-28%) (-42%)

* p<0.05, *p<0.01

& Personal communication from AM Saillenfait, attadhn Appendix I.

The incidence of malformation in foetuses and fiteds was statistically significantly increased at
the two highest doses (see Table 16). The increase significant for external malformations,

skeletal malformations and skeletal variationsGd &nd 750 mg/kg/d but only at 750 mg/kg/d for
visceral malformations. Main results are summariretable 4. External malformations essentially
consisted of edema and anal atrasia associatedheithbsence of tail. Visceral evaluation revealed
heart and great vessels malformations. Skeletdbmahtions primarily involved the axial skeleton.

The most common were fused cervical arches. Skelatations were significantly increased from

250 mg/kg/d onward and consisted mainly of retamsification of the skull bones and sternebrae
and supernumerary ribs. All reported malformatioveye rare malformations and exceeded the
historical control data from the same laboratory.

Table 16 Malformations and variations

Dose (mg/kg/day) Historical
0 50 250 500 750 controlg
% foetus with any malformations 0.4% 0.8% 0.3% 7.0%** 41.0%**
% litters with any malformations 5.3% 10.5% 4.3% 47.8%** 88.9%**

% foetus with external malformations 0% 0% 0.3% 2.8%* 25.6** 0.08%
% litters with external malformations 0% 0% 4.3% 30.4%* 55.6%** 1.15%
Oedema 0 0 0 1.0% (13%) 26% (55%) 0
Mand. micrognatia and cleft paléte 0 0 0 0.3% (4%) 0 0
Anal atresia and absent tail 0 0 0 1.4% (17%) 0 0
% foetus with visceral malformations 0.7% 1.7% 0% 4.9% 25.0** 0.34%
% litters with visceral malformations 5.3% 10.5% 0% 22.7% 50.0%* 2.30%

Cardiovascular malformatioris 0 0 0 4.2% (18%) 25% (50%) 0
Truncus arteriosus persist&nt 0 0 0 1.4% (9%) 15% (25%) 0
Aorta, transposéd 0 0 0 0.7% (4%) 0 0
Aorta, origin abnormalities 0 0 0 1.4% (4%) 0 0
Pulmonary artery, narrowéd 0 0 0 0.7% (4%) 5% (12%) 0
Interventricular septum defect, isolated 0 0 0 0 5% (12%) 0
% foetus with skeletal malformations 0% 0% 0% 6.3%** 26.3%** 0.17%
% litters with skeletal malformations 0% 0% 0% 39.1%** 57.1%** 1.16%
Mandible, small and split palatifie 0 0 0 0.7% (4%) 0 0
Cervical arches malformatiofs 0 0 0 4.9% (30%) 21% (43%) 0
Atlas and exoccipital, fuséd 0 0 0 1.4% (9%) 0 0
Cervical arches, fuséd 0 0 0 3.5% (22%) 16% (29%) 0
Cervical and first thoracic arches, fuded 0 0 0 0 5.3% (14%) 0
Abserft 0 0 0 1.4% (9%) 0 0
Ribs, thor., lumbar and sacral verteb., abdent 0 0 0 0.7% (4%) 0 0
Thoracic vertebral centra, absént 0 0 0 0.7% (4%) 0 0
Ribs, fusel 0 0 0 0.7% (4%) 5.3% (14%) 0.08%
(0.58%)

24



CLH REPORT — NEP — CAS 2687-91-4

% foetus with skeletal variations 17.9% 23.1% 32.2%** 80.3%** 94.7%**
% litters with skeletal variations 73.7% 73.7% 78.3% 100%* 100%
Frontal and parietals, incomplete 28% (74%) 47% (86%)
ossificatiord 18% (56%) 58% (100)

18% (65%)  42% (71%)
44% (83%)  74% (71%)
22% (39%) 58% (71%)
22% (70%)  16% (10%)

Sternebrae : incompl. ossif. or unossif.
Ribs: 14" supernumerary &l

14 supernumerary lorfy

14" supernumerary shdtt

0
0
Supraoccipital, incomplete or bipartite os8if. 0
6
1
5

- -
SoRkroo
SN
UrRhoonwn

* p<0.05, *p<0.01

29 of fetuses (litters) affected

® historical control data from 9 studies performedtie same laboratory from 2002 to 2009. Persomaintunication
from AM Saillenfait, attached in Appendix I.

Overall, this study shows that NEP induces foetotox effects arising as post-implantation loss
and reduction of fetal growth and teratogenic effets arising as external, visceral and skeletal
malformations and skeletal variations in rats by oal route. These effects occur in presence of
slight, transient maternal toxicity.

When correcting the significantly decreased maternabody weight change to take into
account the post-implantation loss from 500 mg/kg/dnward and the reduction of foetal
weight from 250 mg/kg/d onward, corrected maternabody weight gain was not significantly
affected at any dose.

This is also supported by the absence of reducticsf maternal food consumption during late
gestation at 250 mg/kg/d and 500 mg/kg/d when foétgrowth occurs. However, late post-
implantation loss were observed at 500 mg/kg/d onweé and foetal body weights were
significantly reduced from 250 mg/kg/d onward. Besies, the decrease in foetal weight was
more important than the corresponding decrease of aternal corrected weight.

Malformations induced by NEP are rare malformations observed above historical controls
and with a statistical significance. Besides, the esgerity of malformations such as
cardiovascular malformations, cleft palate or analatresia does not allow linking them to
maternal toxicity.

It is therefore considered that NEP induces foeiot@nd teratogenic effects that cannot be
considered secondary to maternal toxic effects.
5.9.3 Human data

No data

5.9.4 Other data: developmental effects of a structur@thge substance: NMP
NEP is structurally close to N-methyl-2-pyrrolido(le@MP) with only the length of carbon side

chain being one carbon less in NMP. Identificatioiormation and main physical properties for
these two substances are summarised in Table 17.
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Table 17 Substance identity and physical propedid¢EP and NMP

Substance name N-methyl-2-pyrrolidon& N-ethyl-2-pyrrolidone
CAS number 872-50-4 2687-91-4
Molecular formula CsHgNO CsH11INO
Structural formula

CH |/ CH,

| I I

T r

Molecular weight 99 g.mol* 113.16 g.mot
Physical state (20°C, liquid liquid
1013 hPa)
Melting/freezing point -23.5°C <-75°C
Boiling point (°C) 202°C (760 mm Hg) 212-213°C
Vapour pressure 32 Pa (20°C) <100 Pa (20°C)
Relative density 1,027 0.998 (20°C)
Solubility in water Miscible Miscible
Partition coefficient (log -0.46 -0.2
Pow)

@ data from OECD2007 and Classification proposad220

Some general toxicological properties were testetdath NMP and NEP by Ansell, 1988 and are
summarized in Table 18 below.

Table 18 Summary of toxicological properties testednsell, 1988

Substance name N-methyl-2-pyrrolidone N-ethyl-2-pyrrolidone
LD50 rat (mg/kg) 4150 1 350
Dermal irritation rating Minimal Non irritating
Ocular irritation rating Moderate Moderate

NMP has developmental effects and its harmonisaskidication Repr. Cat. 2; R61 was included in

the 31st ATP of Directive 67/548/EEC and in tieATTP to CLP. Several studies have investigated
developmental toxicity of NMP and were considenedhe recommendation of the classification.

The developmental toxicity studies available on NBfB summarized in Table 19 as presented in
the classification proposal (2002). They are presskiere in the aim to compare developmental
toxicity of NMP and NEP.
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Table 19 Summary of main studies investigating tigraental toxicity of NMP

Exposure
Exposure period :
Species Route Dose /Conc.| time number of Observations and remarks Ref.
(hr/day) days during
pregnancy
Sprague- Dermal | 75, 237, and 750 8hr/day | GD 610 15| pgse range finding study(3-5| Becciet
Dawley rats mg/kg/day, with pregnant females/dose; 500, 1100, ardf- 1982
(22-24 an additional 2500 mg/kg)
pregnant 0 negative control _
females/dose] (999 % group (water) At 2500 mg/kg: all dams died or
pure) aborted prior to caesarean.

and two positive
control groups
(one by gavage
and one by
dermal
application)

Not occlusive

(25 cnf)

At 1100 mg/kg: Depressed materpa
weight gain during gestation, 4y5
litters completely resorbed.

At 500 mg/kg: No evidence of
adverse effects on the mother and |th
conceptus.

Main Study (75, 237, and 75D

mg/kg/day)

Maternal toxicity :

e

- Patches of dry skin at the application
site, the severity of which increaspd

with the dose.

- At the high dose, decrease in
body weight gain during gestation. No
information available on materngl
weight gain minus uterine weight ¢on
GD 21.

he

- No maternal effects at 75 and 237

mg/kg.
Developmental toxicity :

- At 750 mg/kg: Increase in the
incidence of resorptions, decreases i

the number of viable foetuses and| in

the foetal body weight (20 %).

- Delayed ossification of several
bones (i.e. skull, hyoid, sternebrae

vertebrae) and increase in
incidence of extra ribs.
- Skeletal malformations including

fused/split ribs (8 foetuses from |5
litters), and fusion of the exoccipital

and atlas bones (4 foetuses from 4

litters).

- No increase in the incidence of spft

tissue variations or malformations.

- No treatment-related effects at
and 237 mg/kg.
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NOAEL for developmental toxicity:

237 mg/kg/day.
NOAEL for maternal toxicity: 23

mg/kg? The lower maternal weight

may be due, at least partly, to
increased resorption rate and
lower foetal body weight.

he
he

(Himalayan) 1000 mg/kg | occlusive toxicity (death, food consumptiop, 19932,
y (40% aqueous dressing body weight, uterus weight), nor logalCited in
15/dose I\(I)Mg) effects at the application site. HSE 1997
. There was a significant increase in the
“with an 6hr/day incidence of foetuses with skelefal
additional contro alterations, due to the occurrence| of
(vehicle) accessory 13 ribs. At 1000 mg/r
their foetal and litter incidences were
15% and 60%, respectively (historical
value 8.4 and 40 9%, respectively).
There was no effect on foetal body
weight, or on the incidence pf
external, soft tissue and skeletal
malformations.
No effects were observed at 300
mg/kg.
(25/dose) | body mg/n? respiration was found in several dams, 1987
inhalation with an at both levels, only during the 3 first
(Crl:CD) additional contro days of exposure.
(air). No adverse effects on maternal and
(100 % foetal body weight, nor increases |in
pure) Aerosol the incidences of resorptions and| of
malformations and variations
(external, soft tissue and skeletal).
head only| 1000 mg/ni (external foetal examination only) 1991,
(aerosol) 300, 1000 and 2000 mg?m 1993b
) o | Cited in
No signs of toxicity in dams. Slighysg 1997

(50% relative
humidity)

but not significant changes in mater
liver weights. Increase in matern
clotting times at 1000 mg/fn

Small but dose-related decrease
gravid uterine weight (99, 90, 82 a
71 g at 0, 300, 1000, and 2000 mg/
Concomitant findings included a dos
related decrease in the number
foetuses (which attained statisti

significance at the high dose), and a
i post-

statistical increase in
implantation loss at 2000 mgim

Main study (15 animals/dose) 20
500 and 1000 mg/f

(Vapour/aerosol Mass Med

nal
al

in
nd
m
se-
of
cal

=4

ia

Aerodynamic Diameter 2.7-3.5 um)
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No effects on maternal body weight
(corrected and uncorrected for utefus
weight), food consumption, uterus
weight.

No effect on implantations, number |of
resorptions and live foetuses, and
foetal body weight.

No increase in the incidence |of
external, visceral or  skeletal
malformations. Clear increase in the
incidence of accessory ribs at 1000
mg/n?.  Smaller  non-statistically
significant increase in this parameter
at 500 mg/m This was considered|a
common finding in rabbits, although
the incidence was much higher than
that of the concurrent value (80%/|at
1000 mg/m /32 % in control).

during gestation, on the gestation 1994

Iittg;dlo(sse) inhbe?lggon (ie. 620 mg/my length, on the number of pups and|on
with an Behavioural | Neonatal death.
(Mol :WIST) | (299.5 % | additional contro developmentareduced body weight of litters from
pure) (clean air) I'toxicity | pirth throughout weaning. Thjs

study decrease was no longer present after
the age of 5 weeks.

Slight delay in some pre-weaning
development milestones and reflexes
(i.e. ear unfolding, surface righting
reflex, incisor eruption, eye opening).

Post-weaning behavioural tests: There
was no effect on learning of low grade
tasks, motor function (rotorod), and
activity level (open field). Some
changes were found in more difficult
tasks, including the reversal procedure
in Morris water maze and in operant
delayed special alternation.

The investigators questioned about a
possible relationship between the
partly transient decrease in bady
weight and delay in physical
development.

pregnant ) . (mortality, clinical signs, no reductign 1995
females) | body | (i.e. 680 mg/m) (vaginal plug|j, “t,04 " consumption and in body
(Mol :WIST) inhalation (highest =GD 1) weight changes, including weight gain
' technically corrected from uterus weight).
. possible There were significantly more dams
(Zp?l?r.es)b concentration, with pre-implantation loss (11/20 and

20/23 at 0 and 165 ppm, respectively).
However, there were no significant
differences in the incidence of pre-

40-50 % relative
humidity in the

hinhzlation ith implantation loss/litter (13.4 and 20.5
cham e_rs_) Wi % at 0 and 165 ppm) and in the
an additional

number of implantations.
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control (air).

Primarily vapour

No effect on corpora lutea, liy

foetuses and resorptions.

phase Slight decrease in foetal body weight
(significant difference only when
adjusted for litter size).
The incidence of bones showinhg
delayed ossification tended [to
increase. It was significantly higher
for digits and cervical vertebrae.
No treatment-related malformations,
Rats Whole 116 ppm 6 hr/day, Males: | The maternal body weight was ro&olomon
bod 7 days re-matin et al.
(10 males and inhalagon (i-e. 478 mg/m) / gnd matin% affected. .
20 females) | (vapours) with an Iweek periods (total T_he.f. foeltalI bodﬁ/ we|gh;[ 0wes 1995
(Crl:CD) additional contro > 100 days) | signiicantly ov.vert o c.ontro (2%)
(air) Pup body weight at birth was also
Part of a Females : reduced in the two-generation study
irr(zﬁaa:g:jh?hr:\t gert'lvé/(r)a-ltior pre-_mating, There were no differences in the
116 pom was the  stud mating, and | incidences of malformations and
E|p hest i y GD Oto 20 |variations (external, visceral and
9 . skeletal).
concentration
possible without
formation of
aerosols under
their
experimental
conditions
Rats Whole | 30, 60, 120 ppm 6 hr/day | GD 6 to 20| . paternal toxicity Saillenfait
body (i.e. 124, 247, ) . | et al. 2003
Sprague- | inhalation| and 494 mg/r) Body weight gain was reduced during
Dawley the first half of exposure at 60 and 120
with an ppm. Exposure to 120 ppm also led to
(20-25 additional contro a significant decrease in food
pregnant) | (= 99.5% (air). consumption on GD13-21. There were
pure) no significant differences in the
Vapours absolute weight gain.
(40% relative - Developmental toxicity :
humﬂgt:grfhe The number implantations of live
chambers) foetuses and the incidences of non-live
implants and resorptions were
comparable across groups
Foetal body weights were decreased at
120 ppm (5-6 %).
Examination of the foetuses was
limited to external observations.
Several common variations (club fopt)
were observed with no indication of
any adverse effects related to NMP
exposure. No malformations were

noted in NMP exposed groups.

The NOAEL for maternal toxicity wg
30 ppm/6hr/day.

%)

The NOAEL for
toxicity was 60 ppm/6hr/day.

deveIopmentT
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Rats

Sprague-
Dawley

gavage

332 and 997
mg/kg

With an
additional contro

Daily

GD 6to 15

At 332 mg/kg: Maternal body weights EPA
were not reported. Placental and foetal 1987,

weight was lower than control (14-
20% and 10% respectively).

There was no difference in
implantation rate, litter size or
resorptions.

At 997 mg/kg: Marked reductions

maternal body weight and placental
weight were observed. There was a

large number of resorptions (24/
dams showed complete resorpti

and only 15 live and 1 dead foetus
were present at term. Observations in

the live foetuses included reduction

foetal weight (37%), malformations

considered as indicative of foe
retardation in 8 out of 15 foetuse
and 14 runts.

No other information is available.

cited in
HSE 1997

n

P9
DN)

n

al

S),

Rabbits (15-
20/dose)

Gavage

55, 175, and 54
mg/kg/day

0 Daily

GD 61to 18

- Maternal toxicity: Decreased food

intake and weight gain during dosing

at 175 and 540 mg/kg.
- Developmental toxicity :

At 540 mg/kg: Increased incidences
resorptions. Cardiovascular
malformations and malformed skull
bones.

Increased incidence of misshapen
skull bones and of 27 presacral
vertebrae.

NOAEL for maternal toxicity: 55
mg/kg/day.

NOAEL for developmental toxicity:
175 mg/kg/day.

No other information is available.

Cited by
OEHHA
1999

of

Rats

(Crl:CD)

Gavage

(100 %
pure)

40, 125 and 40Q
mg/kg/day

with an
additional
vehicle control
(water)

Daily
5ml/kg

GD 61to 15

- Maternal toxicity :

Body weight gain was depressed
during treatment at 400 mg/kg (GD
6-9, GD 9-12, GD 6-15). However,
there was no statistical difference in
weight gain during the overall
gestation period (GD 0-21) and afte
correction for gravid uterine weight.

No changes in food consumption.

- Developmental toxicity :

At 400 mg/kg: Reduced foetal bo
weight (10-11 %) and an increag
incidence  of stunted foetus

Exxon
1992 cited
in OECD

2007

ly
ed
es

(foetuses: 1/340, 1/393, 2/395, &

nd
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12/397; litters : 1/21, 1/25, 2/24, and
6/25; at 0, 40, 125 and 400 mg/kg,
respectively).
No teratogenic effects.
NOAEL for maternal and
developmental toxicity : 125
mg/kg/day
Sprague- and 750 (5ml/kg) conducted (10-16 pregnant rats/dogé&! al- 2002
Dpawglley mg/kg/day foetal external examination only)
(5 mlkg) with an
additional . .
vehicle control ml;/r;; study:500, 1000, and 1500
(> 99.5% group (water) '
pure) No test dams died.

Maternal body weight gains were
depressed at all doses.

Administration of 1000 and 1500
mg/kg resulted in complete early
resorptions in all litters. Significantly
increased embryolethality (13.8 %
resorptions versus 4.7 % in the cont
group) and decreased foetal body
weight were observed at 500 mg/kg
Four foetuses exhibited external
malformations including imperforate
anus and absence of tail (four cases
proboscis and cyclopia (one case).

- Second study500, 625 and 750
mg/kg.

Decreases in maternal body weight
gains during the treatment period

occurred at all dose levels. A dose-
dependent increase in the percentag
of resorptions per litter and a decres

in the foetal body weight were noted.

There were one foetus with
imperforate anus and absence of tai
500 mg/kg, and three foetuses with
anasarca at 625 mg/kg.

Main study(125, 250, 500 and 750
mg/kg)
- Maternal toxicity :

No adverse effects at 125 and 2

mg/kg.

At 500 and 750 mg/kg: Decreases if
maternal body weight gain and food
consumption (throughout treatment
the high dose), and reduction in
absolute weight gain.

rol

~

je
se

| at

50

at
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- Developmental toxicity :

The incidence of resorptions was
significantly higher than control at 5

mg/kg, and rose to 91% at 750 mg/kg

(17/24 litters completely resorbed).
The number of live foetuses was
reduced at the high dose.

The foetal body weight was depres

at dosesz 250 mg/kg (10, 30, and 47

D0

sed

% less than control at 250, 500, and

750 mg/kg, respectively).

The overall incidence of malformed

foetuses/litter and the percentage
litters containing at least o

malformed foetus were significantly

increased at 500 and 750 mg/kg.
number of external, visceral a

of
e

A
nd

skeletal malformations occurred only

in NMP-treated groups, and
consistent dose-dependent trend
found in the incidence of the
defects.

NMP treatment was associated with
increased incidence of 2 types

a
was
5€

an
of

external malformations: anasarca, and

anal atresia associated with absen
vestigial tail. One or both we
observed in 1 foetus at 250 mg/kg,
11 foetuses from 9 different litters
500 mg/kg, and in 1 foetus at 7
mg/kg. Single instances

t or
e
in
at
50
Of

omphalocele, and of proboscis and

cleft palate were also detected at
and 750 mg/kg, respectively.

125

Heart and/or great vessels

malformations  (mostly  persiste
truncus arteriosis) were observed in

nt
10

foetuses from 9 litters at 500 mg/kg,
and in 6 foetuses from 4 litters at 750

mg/kg.  Their incidence  was

significantly increased at these t
doses.

There was a significant increase in

VO

the

incidence of foetuses and litters wjth
skeletal malformations at 500 and 7150

mg/kg. No individual skeletal
malformation was statistically

different from control. The mo
prevalent malformations were fusi
or absence of cervical arches.
addition to missing caudal vertebr

5t
DN

In
he,

one foetus from the 500 mg/kg dagse
group showed no sacral centra, and

another from a different litter

exhibited missing thoracic, lumbar a
sacral vertebrae and missing ribs.

No external, visceral or skeletal

nd
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malformation occurred at 125 mg/kg

The percentage of foetuses wjith
skeletal variations was significantly
higher at 500 and 750 mg/kg. This
was largely due to increased
incidences of poorly ossified skull
bones (frontals, parietals, andfor
supraoccipital) and sternebrae.
Although not significantly different,
extra lumbar ribs were also obseryed
more frequently.

NOAELs for maternal toxicity and
for developmental toxicity were 250
and 125 mg/kg/day, respectively.

This study was conducted according to
the current OECD and EU guideline

U7

NMP induces resorptions in rats by dermal route ianchts and rabbits by gavage. Resorptions
generally occur in presence of maternal toxicity.dffect was observed by inhalation.

A reduction of foetal body weight was identified riaits by dermal, respiratory and oral routes at
maternal non-toxic doses. No effect was observedhbit.

In rat by dermal and oral routes and in rabbit sl coute, malformations were induced by NMP in
presence of maternal toxicity. They consisted nyaimlmalformations of the skull bones such as
fusion or absence of cervical arches and in fusedpdit ribs. By oral route, cardiovascular
malformations such as truncus arteriosis were @iserved and visceral rare malformations such as
anasarca, anal atresia and cleft palate.

Developmental effects of NMP are regarded as dpeaifd severe and are not considered as
secondary to maternal toxicity.

NMP was classified Repr. Cat. 2; R61 in the 31sPAY Directive 67/548/EEC and in th& ATP
to CLP.

5.9.5 Summary and discussion of reproductive toxicity

The data relevant for the assessment of developinexicity of NEP are summarised in Table 20
below.

Table 20 Summary of main findings in prenatalelegmental studies on NEP

Study Species| Route Doses inMaternal toxicity | Developmental | Refe-
type mg/kg/d toxicity rence
(expo-
sure)
OECD | Rabbit | Dermal| 0, 100, | 1000 mg/kg : > 300 ma/ka/d: BASF
414 (GD 300, food consumption | observation of rare 2010
6-28) 1000 (-17%) and bw | cardiovascular
gain (-21%) during malformations
administration above historical
(significant at the | controls.
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beginning of
treatment only).
No effect on

1000 ma/ka/d:
t supernumerary
13" rib

maternal corrected (variation).
weight.
OECD | Rabbit | Gavage 0, 20, 60200 ma/kg : 200 mag/ka/d:t BASF
414 (GD 200 food consumption | (significant) of 2007a
6-28) (-14%) and bw skeletal
gain (-27%) during malformations,
administration above historical
(significant at the | controls.
beginning of
gavage only).
No effect on
maternal corrected
weight.
OECD | Rabbit | Gavage 0,220 | 220 mg/kg :! 220 ma/ka/d:L BASF
414 (GD food consumption | foetal weight (- 2007b
6-28) (-19%) and bw 15%); 2 foetuses
gain (-38%) during with severe
administration. multiple
No effect on malformations;t
maternal corrected (significant) of
weight. visceral and
skeletal
malformations,
above historical
controls, in
particular rare
cardiovascular
malformations.
OECD | Rat Dermal| 0, 200, | 800 mg/kg 800 mg/ka/d: BASF
414 (GD 400, 800 | food consumption | faetal weight (- 2005
6-19) (-10%), bw gain (-| 11%); t some
22%) during skeletal variations
administration and
maternal corrected
weight (-5%).
400 ma/kg ;1 bw
gain (-10%) during
administration.
No effect on
maternal corrected
weight.
Consiste | Rat Gavage 0,50, |>250 mg/kg :l > 250 mg/kg/di | Saillen
nt with 250, 500,| bw gain during foetal weight (-7, | fait
OECD 750 gestation (-17, 25 | 28 and 42%). 2007
414 and 56%). > 500 mag/kg/d:
(GD 6- > 500 ma/kg (siginficant) in
20) food consumption | post-implantation

during gestation (-

loss ;
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8 and 15%). 1 (significant)
external and
No effect at any | skeletal

dose on maternal | malformations;
corrected weight. | observation of rare
cardiovascular
malformations
above historical
controls.

750 ma/kg/d:

1 (significant)
visceral
malformations
variations.

In rabbits by dermal routdBASF 2010, NEP induced rare cardiovascular malformatiorsd€at
subclavian, ventricular septum defect and dextahaarthat are observed above historical control
range at 1000 mg/kg/d. A statistically significantrease in supernumerary ™3ib (skeletal
variation) was also observed at this dose. At daise transient maternal toxicity was observed as
evidenced by significant decreases in food consiampand body weight gain mainly at the
beginning of exposure. However, the effect was iclemed as slight and transient as no effect on
maternal corrected weight was observed at the ehdyestation and the cardiovascular
malformations cannot be considered as secondanaternal toxicity due to their specificity.

In rabbits by oral route BASF, 2007a and 2007k NEP induced skeletal and soft tissue
malformations, in particular cardiovascular malfatimans at doses inducing a decrease in maternal
food consumption and body weight gain. Besidese@ehsed foetal weight was also observed at
the highest dose tested (220 mg/kg). The correataternal body weight was however not
significantly altered by treatment. The maternaidiy is therefore not considered to be linked to
the induction of specific and severe malformatioims particular such as cardiovascular
malformations. It also does not point toward & livith the observed decrease in foetal weight.

In rats by dermal routeBASF 2005, NEP induced growth retardation as evidenced dgaease

in foetal body weight. The observation of skelefatiations such as delayed ossification can also
reflect a retarded development. These effects vegrerted only at the highest dose of 800 mg/kg/d
in presence of significant maternal toxicity. Mat&r corrected body weight gain was reduced by
21% of controls and maternal corrected weight byv#ldereas foetal body weight was reduced by
11%. and it is possible neither to exclude norléarty establish a link between maternal toxicity

and foetal growth retardation.

In rats by oral routeSaillenfait, 2007, foetal body weights were significantly reducednfi 250
mg/kg/d. At these doses, maternal body weight chavess significantly altered but it can be largely
explained by induction of post-implantation lossnfr 500 mg/kg/d and reduction of foetal weight
from 250 mg/kg/d: corrected maternal body weighh g@as not significantly affected at any dose.
This was also supported by the absence of reductiomaternal food consumption during late
gestation at 250 mg/kg/d and 500 mg/kg/d when fagitawth occurs. Besides, the decrease in
foetal weight was more important than the corredpandecrease in maternal corrected weight. It
is therefore considered that NEP induces growtrdeation that cannot be considered secondary to
maternal toxic effects.
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A dose-related increase in post-implantation loss weported significantly from 500 mg/kg/d.
They consisted in significant late resorptions &t observed from 500 mg/kg/d in a dose related
manner. At these doses, reduction of maternal leglght gain in particular during late gestation
can largely be explained by foeto-toxic effects ammirected maternal body weight was not
significantly altered. Besides, maternal food cangtion during late gestation was not altered at
500 mg/kg/d. Late resorptions can therefore nattrédouted to maternal toxicity.

At 750 mg/kg/d, a large increase of early resoriovas also observed. Transient maternal
toxicity was observed at the beginning of treatmenting GD 6-9 with decreased food
consumption and body weight gain that may not h@aéed by foetotoxic effects at this stage of
gestation. An impact on early resorptions may tloeeenot be excluded. It should however be
noted that this effect occurs with a substantiajmitade.

External, visceral and skeletal malformations weiduced by NEP from 500 mg/kg/d and the
number of foetuses affected was significantly iasezl from 500 mg/kg/d onward for external and
skeletal malformations and at 750 mg/kg for viscemalformations. Reported malformations are
rare and severe malformations and exceed histarardtol data and are therefore clearly related to
NEP. Besides, it may be noted that teratogeniditYyEBP may also have been partly masked by the
high incidence of post-implantation loss at thehkif dose (88.3%) and this may explain that a
dose-response is not observed for each malformattwidually.

The developmental profile of NEP is very similarttee developmental profile of NMP that is
summarised in section 5.9.4. NMP induces resorpticgduction of foetal weights and a pattern of
malformation in rats and rabbits similar to whatseen in rat by oral route with NEP. Figure 1
below compares the outcomes of the study Saille@f7 on NEP and Saillenfait 2002 on NMP
under similar experimental conditions. It suppadhis fact that developmental effects of NEP are an
intrinsic property of these structurally close camapds and are not secondary to maternal toxicity,
in particular as regards to malformations.

Fig. 1 Comparison of resorptions (la), reductionfeifl weight (1b) and malformations (1c)
induced by NEP in Saillenfait 2007 and by NMP inll8afait 2002.
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Rationale for classification in Repr. 1B:

The CLP criteria for classification in Repr. 1B arefollows:

“The classification of a substance in Category ¥Bdrgely based on data from animal studies.
Such data shall providelear evidence of an adverse effect on sexual function and figrtdr on
development in the absence of other toxic effectd, occurring together with other toxic effects
the adverse effect on reproductioncansidered not to be a secondary non-specific conseguence

of other toxic effects. However, when there is mechanistic informaticat tlaises doubt about the
relevance of the effect for humans, classificatio@ategory 2 may be more appropriate.”

Overall, based on animal studies NEP induces:

— adverse effects on foetal body weights in rabbytsokal route, in rats by dermal
route and in rats by oral route

— effects on post-implantation loss and in particlée resorptions in rats by oral
route.

— malformations in rabbits by dermal and oral routel an rats by oral route. It
consisted in significant increase in skeletal matfations by oral route in both rats and
rabbits. Besides, rare cardiovascular malformatiorese observed above historical
controls in rabbit by dermal and oral routes anchis by oral route.

— Developmental effects of NEP and in particular {®file of malformations
observed in the rat by oral route, are similarhi® developmental effects observed with
NMP, which strengthen the weight of evidence thegt éffects observed in the NEP
studies are related to administration of the tebstance.

On this basis, it is concluded that it provigésar evidenceof teratogenic and foeto-toxic effects of
NEP.

Besides:

— as discussed here-above, the decrease in foetglhtwrithe rat and in the rabbit by
oral route, the induction of late resorptions ia tht by oral route and of malformations
in rabbit by dermal and oral route and in rat bglapute cannot be correlated to a
limited maternal toxicity, showing that the two ploenena have no direct link.

— The similarity of effects between NEP and NMP aspport that these effects are
an intrinsic property of these compounds.

Therefore, developmental effects of NEP are comedlespecific and severe armmannot be
considered secondary to maternal toxic effects
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A classificationRepr. 1B —H360Dis therefore warranted (Repr. Cat. 2; R61 accgrtnDirective
67/548/EEC). As no developmental study is availdiyenhalation, it is proposed not to specify
route of exposure in the hazard statement.

Classification in Repr 1A is not appropriate ashibuld be based on human data and no human data
are available for NEP.

Classification in Repr 2 is not appropriate asdbgelopmental studies available on NEP have no
deficiency and the results from these studies ansidered as reliable without restrictions. Besides
supporting evidences of developmental effects avgiged by the similarity of profile with NMP.
Considering the whole database in a weight of exadeapproach, the level of evidence is
considered as clear evidence and not as some eeiden
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6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO-CHEMICAL
PROPERTIES

Not covered in this dossier

7 ENVIRONMENTAL HAZARD ASSESSMENT

Not covered in this dossier
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JUSTIFICATION THAT ACTION IS REQUIRED ON A
COMMUNITY-WIDE BASIS

NEP has a CMR property, i.e. reproductive toxicmjch justifies a harmonised classification and
labelling according to article 36 of CLP.
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OTHER INFORMATION

No other information
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APPENDIX |

Personal communication (Saillenfait, 2010) from AS&illenfait on stage of resorptions and
historical control data in Saillenfait 2007.
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Elodie Pasguier

Dé&partement Reglementation Chimigue
Europeenne - Lnité REACH

AFSSET - Agence frangaise de sécurité
sanitaire de Menvironnement et du travail
283 avenue du Genéral Leclerc

94701 Malsons-Alfont Cedex

Départment Pollulants and Health
From AM. Saillenfail

LPS280.221/ASTIKBT
Subject - M-athyl-Z-pyrrolidone

Vandoeuvre, May 217, 2010

Dear Ms Pasguier,

You will find enciosed further information on our historical controls and on the incidence of
early and late resorpticns which was not detailed in our article “Developmeantal toxic effects
of M-ethyl-Z2-pyrrolidone administered orally to rats” published in Joumal of Applied
Toxicology in 2007 (27, pp 491-4597),

If you have any more guestions, please do nol hesilate lo contact me.

Bast regards.

PR

Dr AM Saillenfait
Study Director

Fnstitul national de rechexche et de sémurité pour ta prévention des acsidents du travail et des maladies professionnefles

Rue du Moivan = C5 60027 = 54517 vandeeovre cedex « Tél, - 03 B3 50 20 00 « Fax : 03 83 50 20 97 « www.inis.fr
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Developmental toxic effects of N-ethyl-2-pyrrolidone administered orally to rats
Authors : AM Saillenfail, F Gallissot, JP Sabaté
Journal of Applied Toxicology, 2007, 27, pp 491-497

Ciestatiomal parameters i rats after oral administration of N-ethyl-2-pyrrolidone on GD 6-20.
Incidence of early and late resorplions.

ANFS

mgkgday ] A0 250 3 730

N litter with early resorptions B 7 4] 13 21 5%

Mean % early resorptions/litter B6R+2725 |3.71+585 |S560%11.37 | 7.010+11.11 B6.25 £ 34.00 &4
M litters with late resorptions 1 0 i 11 =* 14 **

Mean % late resomptions/litter 046203 | 0.0= 0.0 (0= 0.0 | 1285 = 22004 | 16,95 + 25,61 ##

The mean % resorptions per litter was analyzed using the Mann Whimey test (#, pe=0.05 ; 7%, p=0.01)
The number of affected litters was analysed using Fisher's test (**, p=0.01)
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e
ANITS

Historical eontrol data from published oral developmental toxicity studies, spanning from 2002 to 2000

Controls (distilled water or olive oil) from & studies were pooled.

|
Total fetal | Total liner
it feiuses n litters incidence | incidence

- (%) (%)
External examination 2363 174
Vizcoral examination 1184 174
Skelatal examination 1174 173
Malformations (any]
External . 2 (.08 1.15
Anophthalmia 1 | (.04 0.57
Omphalocele 1 1 0.0 {157
Visceral 4 4 0.34 230
iaphragmatic hernia 4 4 .34 230
Skeletal 2 2 017 l.i6
Thoracic or lumbar verebral cenirum.
hemicentric ! 1 0.08 .58
Ribs. fused (6" and ™) * 1 1 008 05k
Tharazic verfebra {?’}'}. arch absenL
centrum hemicentric” ! ! 0.08 0.58
4 Same fetus

Total fital | Total litter

n femizes n litrers ineid enien inridence
() (%)
Wariations {selected)
Frontal and parietals, incomplete
| ossification 1 1 0.08 0,58

Supracceipital, bipartite ossificetion | i 0 0.00 0.00
Sternebrae, bilobed, incomplete
ossification, unossified 19 13 1,60 -
14th ribs, supemumerary, any 185 &7 15.6% 30.29
14th ribs, supernumerary, long 4 4 0,34 N




