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PROPOSAL FOR HARMONISED CLASSIFICATION AND

LABELLING

Substance Name: Ammonium pentadecafluorooctanoate, (APFO)

EC Number: 223-320-4

CASnumber: 3825-26-1
Registration number (s):

Purity: 98%

Impurities: -

Proposed classification based on Dir ective 67/548/EEC criteria:

R-phrase(s):

Carc. Cat 3; R40
Repr. Cat. 2: R61

T; R48/23

Xn; R48/22, R20/22,
Xi; R36

Proposed classification based on GHS criteria:
Carc. 2, H351

Repr. 1B, H360D

STOT RE 1, H372

STOT RE 2, H373

Acute Tox. 3, H331

Acute Tox. 3, H301

Eye Irrit. 2, H319

Proposed labelling based on Directive 67/548/EEC:

Class of danger: Toxic; irritant
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R phrases: 40-61-48/23-48/22-20/22-36
S phrases: 53-45

Proposed |labelling based on CL P Regulation:

Pictogram: GHS07, GHS08

Signal word: Danger

Hazard statement codes: H351, H360D, H372, H3731HA301, H319
Precautionary statements: Not required as PS arecioded in Annex VI

Proposed specific concentration limits (if any): -

Proposed notes (if any):
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JUSTIFICATION

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES
11 Name and other identifiers of the substance

Chemical Name: Ammonium pentadecafluorooctanoatef-Q)

EC Name: Ammonium pentadecafluorooctanoate, (APFO)
CAS Number: 3825-26-1
IUPAC Name: Ammonium pentadecafluorooctanoate

1.2 Composition of the substance

Chemical Name: Ammonium pentadecafluorooctanoatieFQ),
EC Number: 223-320-4
CAS Number: 3825-26-1
IUPAC Name: Ammonium pentadecafluorootanoate
Molecular Formula: eHaNF15NO,
Structural Formula: APFO
JHHI
F F FFFFF O .
NH,

Molecular Weight: APFO: 431.10

Typical concentration (% w/w): 98 % impurities rkotown.
Concentration range (% w/w): No information found.
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1.3 Physico-chemical properties
Table 1: Summary of physico-chemical properties
REACH ref | Property IUCLID Value Reference
Annex, § section
Vil, 7.1 Physical state at 20C and 3.1 APFO is a solid. Kirk-Othmer, 1994
101.3 KPa
VI, 7.2 Melting/freezing point 3.2 APFO: 157-165 °C Lines and Sutcliff,
(decomposition starts 1984
above 105 °C)
APFO: 130 3M Company,
(decomposition) 1987
Vil, 7.3 Boiling point 3.3 Decomposition Lines and Sutcliff,
1984 (IUCLID 2.2)
VI, 7.4 Relative density 3.4 APFO: 0,6-0,7 g/ml, 20 | Griffith and Long,
density °C 1980
20 °C, calculated from | 2005
measured data
VIl, 7.6 Surface tension 3.10
VI, 7.7 Water solubility 3.8 conc. at sat. (g/1) Temperature (°C)
APFO: > 500 20 °C (3M
Company, 1987)
Vil, 7.8 Partition coefficient n- 3.7 Experimental No data
octanol/water (log value) ggg]:;;giré " Calculated No data.
ViIl, 7.9 Flash point 3.11 No data found.
VIl, 7.10 Flammability 3.13 No data found.
Vil, 7.11 Explosive properties 3.14 No data found.
VII, 7.12 Self-ignition temperature
Vil, 7.13 Oxidising properties 3.15 No data found.
VI, 7.14 Granulometry 3.5
IX, 7.15 Stability in organic solvents | 3.17
and identity of relevant
degradation products
IX, 7.16 Dissociation constant 3.21 Dissociation Constants: | Brace, 1962
pKa = 2.80 in 50%
aqueous ethanol vii tal. 1990
pKa = 2.5 inen et al.,
IX, 7.17, Viscosity 3.22
pH value in water at 23 °C Approx. 5 3M, 1987,
(reliability not
assignable)
Auto flammability 3.12
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Reactivity towards 3.18
container material
Thermal stability 3.19
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2 MANUFACTURE AND USES
21 Manufacture

2.2 |dentified uses

PFOA is used as a group name for PFOA and its salg PFOA is mainly produced and used as
its ammonium salt, ammoniumpentadecafluorootand@®BFO, CAS Number: 3825-26-1).
However, the perfluorooctanoate anion is the maéeofi primary interest. APFO and PFOA are
sometimes used interchangeably as both PFO-antbRBOA (neutral species) exist in solution.

2.3 Uses advised against
3 CLASSIFICATION AND LABELLING

31 Classification in Annex | of Directive 67/548/EEC
APFO is not included in Annex | of Directive 67/388&C

3.2 Sdlf classification(s)

10
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4 ENVIRONMENTAL FATE PROPERTIES

Not relevant for this dossier

11
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5 HUMAN HEALTH HAZARD ASSESSMENT

51 Toxicokinetics (absor ption, metabolism, distribution and elimination)

A summary of the toxicokinetics of APFO/PFOA is ciised in the OECD Draft SIDS (2006) Initial
Assessment Report of APFO and PFOA and is inclieéalv:

Limited information is available concerning the phacokinetics of PFOA and its salts in humans.
Preliminary results of a 5-year half-life study @ retired workers indicate that the mean serum
elimination half-life of PFOA in these workers was$ years (1378 days, 95% CI, 1131-1624 days) and
the range was 1.5 - 9.1 years.

Metabolism and pharmacokinetic studies in non-hupranates has been examined in a study of 3 male
and 3 female cynomolgus monkeys administered desing dose of 10 mg/kg potassium PFOA. In male
monkeys, the average serum half-life was 20.9 daymale monkeys, the average serum half-life was
32.6 days. In addition, 4-6 male cynomolgus monkegse administered APFO daily via oral capsule at
10 or 20 mg/kg-day for six months, and the elimorabf PFOA was monitored after cessation of dasing
For the two 10 mg/kg-day recovery monkeys, serur@RElimination half-life was 19.5 days, and the
serum PFOA elimination half-life was 20.8 daysttoe three 20 mg/kg-day monkeys.

Studies in adult rats have shown that the ammorsalnof PFOA (APFO) is absorbed following oral,

inhalation and dermal exposure. Serum pharmacakiparameters and the distribution of PFOA have
been examined in the tissues of adult rats follgwadministration by gavage and by i.v. and i.p.
injection. PFOA distributes primarily to the liveserum, and kidney, and to a lesser extent, otbsuds

of the body. It does not partition to the lipiddti@an or adipose tissue. PFOA is not metabolizetithrre

is evidence of enterohepatic circulation of the poond. The urine is the major route of excretion of
PFOA in the female rat, while the urine and feaesbath main routes of excretion in male rats.

There are gender differences in the eliminatioRBOA in adult rats following administration by ggea
and by i.v. and i.p.injection. In female rats, éo¥ing oral administration, estimates of the serati-lfe
were dependent on dose and ranged from approxynai&lto 16 hours, while in male rats estimates of
the serum half-life following oral administration were indepgent of dose and ranged from
approximately 138 to 202 hours. In female ratsnilation of PFOA appears to be biphasic with a fast
phase and a slow phase. The rapid excretion of PByO&male rats is believed to be due to activalren
tubular secretion (organic acid transport systeémg$; renal tubular secretion is believed to be lorafly
controlled. Hormonal changes during pregnancy d@appear to cause a change in the rate of elinomati
in rats.

Several recent studies have been conducted to egaime kinetics of PFOA in the developing Sprague-
Dawley rat. These studies have shown that PFOAilyeardsses the placenta and is present in thesbrea
milk of rats. The gender difference in eliminatisndevelopmentally regulated; between 4-5 weeks of
age, elimination assumes the adult pattern and géveder difference becomes readily apparent.
Distribution studies in the postweaning rat havevah that PFOA is distributed primarily to the sefum
liver, and kidney.

5.2 Acute toxicity

521 Acutetoxicity: oral

Table 2: Acutetoxicity, oral

Species LD50 Observations and Remarks Ref.
(mg/kg)

12
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CD rats 680 (male) | Vehicle: Acetone (40%), corn oil (60%). The following doses of APFO were | Dean
(5/sex/ 430 tested: 100, 215, 464, 1000 and 2150 mg/kg in a volume of 10 mL/kg. and
group) (female) Animals were observed for mortality and pharmacotoxic signs during the Jessup,
first four hours after dosing, at 24 hours and daily thereafter for a total of 14 | 1978;
days. The study was not performed according to GLP.. Griffith
and
Long,
1980
Sprague- > 500 APFO was tested at doses of 250 and 500 mg/kg in a volume of 10 mL/kg. | Glaza,
Dawley (male) Vehicle was water. Clinical observations were made at 1, 2.5 and 4 hours 1997
rats (5/sex/ | Between after treatment and each day for 14 days. GLP. Yes. The study was
group) 250 and performed according to OECD test guidelines.
500
(females)
Sherman- | <1000 Vehicle: 50% water. The dose-level was 1000 mg/kg. 14 days observation Gabriel,
Wistar rats | (male and | period. GLP. No. Test substance: T-1585, identified by 3M. 1976c
(5/sex/ female)
Group)
Rat 470 (male) | Vehicle: Corn oil. No further details available. No information found on the Du
(10/sex/ 482 test substance used, PFOA or APFO. Pont,
group) (female) 1981d
Rat (5/sex/ | 1800 Vehicle: Water. No further details available. No information found on the Hazleto
group) (male) 600 | test substance used, PFOA or APFO. n, 1997
(female)
Mouse (10 | 457 Vehicle: Corn oil. No further details available. No information found on the Du
sex/group test substance used, PFOA or APFO. Pont,
1981e
Guinea Pig | 178 (male) | Vehicle: Corn oil. No further details available. No information found on the Du
(10/sex/ 217 test substance used, PFOA or APFO. Pont,
group) (female) 1981f
New born | Approxima | No further details available. No information found on the test substance Du
rats less tely 250 used, PFOA or APFO. Pont,
than 2 1983a
days old
Weanling 340-580 No further details available. No information found on the test substance Du
and adult used, PFOA or APFO. Pont,
rats 1983a
5.2.2 Acutetoxicity: inhalation
Table 3: Acutetoxicity, inhalation
Species LC50 Exposure Observations and Remarks Ref.
time
(mgll)

13
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(h/day)
Sprague- | >18.6 1 hour No mortality was reported in male and female Sprague-Dawley | Rusch,
Dawley rats following inhalation exposure to 18.6 mg/L APFO for one 1979;
rats hour. (18.6 divided with 4 hours = 4.6 mg/l 4 hours). The Griffith
5/sex/ animals were observed for abnormal signs at 15-minutes and
group intervals during the exposure, upon removal from the chamber, | Long,
hourly for 4 hours after removal from test chamber, and daily 1980
thereafter for 14 days.
Rat 0.98 4 hours 4 hour exposure. APFO was administered to rats by inhalation | Kenne
(6/sex/gro (head only) as dust. The concentrations of APFO ranged from | dy et
up) 0.38 to 5.7 mg/l. All deaths occurred within 48 hours. al.,
1986
523 Acutetoxicity: dermal
Table 4: acutetoxicity, dermal
Species LD50 (mg/kg) Observations and Remarks Ref.
New Greater than Aqueous paste. Only one dose tested, 2000 mg/kg. No vehicle. The | Glaza,
Zealand 2000 rabbits had their hair clipped from their backs before the appropriate | 1995
White rabbits amount of the test substance was applied to intact skin. The area of
(5/sex/group application was covered with a gauze patch and an occlusive
) dressing. After 24 hour exposure, the collars and dressings were
removed. The test site was washed with tap water. Clinical
observations and mortality checks were made at approximately 1,
2.5, and 4 hours after test material application and twice daily
thereafter for 14 days. All animals appeared normal and exhibited
body weight gains throughout the study. GLP. Yes. The test
substance used was identified as T-6342.
New 4300 Four groups of rabbits were treated with 1500, 3000, 5000 and 7500 | Kenned
Zealand mg APFO/kg bw. Dosing sites were wrapped. The contact time was |y, 1985
White male 24 hours at which time the application sites were washed with water
Rabbits (5) and rabbits were observed for clinical signs of response for a 14-day
recovery/observation period. LD50 values were calculated from the
mortality data.
Crl:CD Rat 7000 (male) Three groups of male and two groups of female rats were treated Kenned
(5/sex/group | Greater than with 1500, 3000, 5000 and 7500 mg APFO/kg bw. Dosing sites were |y, 1985
) 7500 (female) wrapped. The contact time was 24 hours at which time the
application sites were washed with water and rats were observed for
clinical signs of response for a 14-day recovery/observation period.
LD50 values were calculated from the mortality data.
5.24 Acutetoxicity: other routes
525 Summary and discussion of acutetoxicity
Oral:

Following oral exposure APFO (in some of the stadie information regarding the test substance used
was given) is considered to be of moderate acutie.tGuinea Pigs seem to be more susceptible to the
test substance than other rodents with LD50 vadwesnd 200 mg/kg in males and females. The LD50
values in male rats were reported between appraglyn®00 and 1000 mg/kg, and in female rats
between 250 and 1000 mg/kg. New born rats appedarbd more sensitive to the test substance used
than adult rats. Based on the data and DirectiVB4B/EEC classification criteria a classification a
harmful with Xn R22 (Harmful if swallowed) is proped. According to CLP criteria APFO is proposed

classified as Acute tox. 3 H301 since LD50 values raported between 50 mg/kg bw < ARE300
mg/kg which are the limit ATE values for Acute toity Category 3.

14
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Inhalation:

Following inhalation exposure of APFO a LC50 of ®@g/L (4 hour exposure), and a LC50 > 18.6
mg/L (1 hour exposure) was reported. Based on #ita dnd according to Directive 67/548/EEC
classification criteria APFO is considered classifas harmful with Xn R20 (Harmful by inhalation).

According to CLP criteria APFO is considered clsdias Acute tox. 3, H331 since LC50 values are
reported between 0.5 mg/l < AREL.0 mg/l which are the limit ATE values for Acuticity Category

3.

Dermal:

Following dermal exposure APFO/PFOA (test substaratadentified) LD50 values greater than 2000
mg/kg were reported in New Zealand rabbits. Foltmyvdermal exposure to APFO a LD50 value at
4300 mg/kg was reported in male New Zealand raphitd a LD50 value at 7000 mg/kg in male rats
and a LD50 value greater than 7500 mg/kg in fematle Based on the data and Directive 67/548/EEC
classification criteria no classification for acutexicity following dermal exposure is proposed.
According to CLP criteria APFO is not proposed sifisd for acute toxicity following dermal exposure
since the LD50 values were higher than 2000 mg/kg.

53 Irritation

53.1 Skin

Table5: Irritation, skin

Species No. of Exposure Conc. Dressing: Observations and remarks Ref.
) _ occlusive
animals | time (h/day) semi-
occlusive
open
Rabbit, 3/ 3 minutes, 1 0.5 gram |occluded APFO produced irreversible tissue | Markoe,
female exposure | and 4 hours damage following a 3-minute, 1- 1983
period and 4-hour contact period.

Moderate erythema and edema, as
well as chemical burn, eschar, and
necrosis were produced following
all three contact periods.
Inadequate information was
presented in the report to evaluate
the quality of the study and validity
of the conclusions.

Rabbit 6 24 hours 0.5 gram |occluded APFO as powder was applied to dry | Griffith
and moistened abraded skin. No and
information regarding washing of Long,
the test site was given. The skin 1980

test sites were scored according to
the Draize method after 24 hours
and 48 hours. No irritation was
observed. The primary skin irritation

score was 0.
Rabbit 6 24 hours 0.5 gram |occluded APFO was applied to shaved intact | Kenned
(male) skin as an aqueous paste for 24 y, 1985;
hours. Observation for dermal Hazleto
irritation was performed after n, 1990

removal of patches and after 24
hours (48 hours after dose

application). APFO caused mild
erythema (color deep pink) in 3
rabbits and moderate erythema

15
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(redness deepened, dose-site
outline sharp) in 3 rabbits. Of 6
rabbits 4 had evidence of oedema
(1 mild and 3 slight) at 24 hours. At
48 hours the reactions were still
present although the degree and
number of affected animals were
reduced (erythema - 2 moderate, 3
mild and 1 slight; oedema — 1 mild,
2 slight and 3 not present).

532 Eye

Table6: Irritation, eye

Species

No. of

animals

Exposure

time (h/day)

Conc.

Observations and remarks

Ref.

Rabbit

6, single
dose

0.1 gram

The eyes were examined 1,24, 48 and 72
hours and 5 and 7 days after installation.
Installation of APFO caused moderate corneal
opacity, iritis, and conjunctivitis. The effect was
most pronounced at the one hour reading
(mean score 14, highest possible score 110).
Scoring was made by the method: Illustrated
Guide for Grading Eye Irritation by Hazardous
Substances.

Corneal opacity and area = 4

Iris =2

Conjunctival redness = 2

Conjunctival chemosis = 4

Conjunctival discharge = 3

The irritation was persistent but by day 7 the
mean score was 2. A subsequent wash out
study with 6 albino rabbits was performed.
After installation of 0.1 g APFO the eyes of 3
rabbits were washed with 200 ml water after 5
seconds and the 3 other rabbits were washed
similarly after 30 seconds. The eyes were
examined and scored the same way as the
eyes that were not washed. In the wash-out
study the ocular effects were limited to
conjunctival irritation. Those eyes washed after
5 seconds had a maximum score of 5.3 noted
at 72 hours and after 5 and 7 days. The mild
conjunctival effects were immediate and
persistent.

Griffith
and
Long,
1980

Rat

6/sex/group

4 hours

0.81 mg/L

In rats exposed to APFO patrticulate (0.81
mg/L) during a 4 hours inhalation period (head
only) exhibited corneal opacity and ulceration,
which was microscopically evident 42 days
post-exposure.

Kenned
yetal.,
1986

5.3.3 Respiratory tract

No data available.
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534 Summary and discussion of irritation
inirritation:

APFO caused moderate skin irritation in two studieswever, inadequate information was given
regarding the quality of the studies. In one studhere the skin irritation was scored accordinghe t
Draize method, the primary irritation scores weeeoz Due to the equivocal results from the studies
limited information available from some of thesadsés it is difficult to drawn conclusion regarditie
classification of PFOA for skin irritation.

Eyeirritation:

APFO caused eye irritation in two studies. The&# on eye irritation was on the borderline betwee

Xi; R41 and Xi; R36. However, this effect was dissed in the former TC C&L group and concluded on
a classification according to Directive 67/548/ERith Xi; R36 . We therefore propose the classtfma
already agreed by the former TC C&L group. Accogdio CLP criteria APFO is proposed classified as
Eye irrit. 2, H319.
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5.4

Corrosivity

No data available.

55 Sensitisation

551 Skin

Table 7: Sensitisation, skin

Species Type of test No. of Incidence of reactions observed Ref.
animals

Guinea Buhler test No data. | In a dermal sensitization ({@shler test) Moore,

pigs PFOA/APFO was shown to be negative (no clg2001
information was given regarding the identity of the
test substance).

552 Respiratory system

No data available.

5.5.3

Summary and discussion of sensitisation

Based on the insufficient data and according te®ive 67/548/EEC classification criteria and
CLP criteria no classification for skin sensitipatis proposed.

5.6

5.6.1

Repeated dose toxicity

Repeated dose toxicity: oral

Table 8: Repeated dose toxicity, oral

Species Dose Duration Observations and Remarks Ref.
mg/kg/day of
bw, mg/kg | treatment
diet, ppm
ChR-CD |0, 30, 100, 28 days All animals in the 1000 ppm group and higher died Christophe
mice 300, 1000, before the end of day 9. All animals in the 300 ppm r and
(5/sex/gro | 3000, 10 000 group died within 26 days except one male. One Marisa,
up) and 30 0000 animal in each of the 30 and 100 ppm groups died 1977,
ppm APFO, prematurely. Clinical signs were reported in mice Griffith and
corresponding exposed to 100 ppm and higher. There was a Long,
to statistically significant dose-related reduction in mean |1980
approximately body weight in all treated groups from 30 ppm.
1.5 to 1500 Relative and absolute liver weights were statistically
mg/kg bw/day significantly increased in mice fed 30 ppm and more.
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Treatment related changes were reported in the livers
among all treated animals including enlargement
and/or discoloration of 1 or more liver lobes.
Histopathologic examination of all surviving treated
mice revealed diffuse cytoplasmic enlargement of
hepatocytes throughout the liver accompanied by focal
to multifocal cytoplasmic lipid vacuoles of variable size
which were random in distribution from 30 ppm. The
LOAEI was 30 ppm based on hepatocellular
hypertrophy, hepatocellular degeneration and/or
necrosis; cytoplasmic vacuoles; increased absolute
and relative liver weight; body weight loss.

ChR-CD |0, 30, 100, 28 days All animals in the 10 000 and 30 000 ppm groups died | Metrick
rats 300, 1000, before the end of the fist week. There were no and
(5/sex/gro | 3000, 10 000 premature deaths or unusual behaviour reactions in Marisa,
up) and 30 000 the other groups. Body weight gain was reduced as 1977;
ppm APFO the dose increased. The reduction in body weight gain | Griffith and
corresponding was statistically significant for males from 1000 ppm Long,
to and females from 3000 ppm. Absolute liver weights 1980
approximately were increased in males from 30 ppm and in females
1.5 to 1500 from 300 ppm. Treatment-related morphological
mg/kg bw/day changes were reported in the livers of all test animals.
These lesions consisted of focal to multifocal
cytoplasmic enlargement (hypertrophy) of hepatocytes
in animals in the control, 30 and 100 mg/kg bw/day
dose groups, and multifocal to diffuse enlargement of
hepatocytes among animals exposed to 300, 1000 and
3000 ppm APFO The severity and degree of tissue
involvement were more pronounced in males than in
females. LOAEL 30 ppm based on increased liver
weight and hepatocyte hypertrophy.
ChR-CD |0, 10, 30, 100, |90 days One female in the 100 and 300 ppm group died, Goldenthal
rats 300 and 1000 however, this was not considered to be treatment , 1978a;
(5/sex/gro | ppm APFO related. No treatment-related changes in behaviour or | Griffith and
up) corresponding appearance were reported. In males a statistically Long,
to 0, 0.056, significant decrease in body weight was reported at 1980
1.72, 5.64, 1000 ppm. The relative kidney weights were
17.9 and 63.5 significantly increased in males from 100 ppm.
mg/kg bw/day However, absolute kidney weights were comparable
in males and among groups, and there were no histopathological
0,0.74, 2.3, lesions. Absolute liver weights were significantly
7.7, 22.36, increased in males from 30 ppm and in females at
76.47 mg/kg 1000 ppm. Relative liver weights were significantly
bw/day in increased in males from 300 ppm and in females at
females 1000 ppm. Hepatocellular hypertrophy (focal to
multifocal in the centrilobular to midzonal regions) was
reported in 4/5, 5/5 and 5/5 males in the 100, 300 and
1000 ppm groups, respectively. Hepatocyte necrosis
was reported in 2/5, 2/5, 1/5 and 2/5 males in the 30,
100, 300 and 1000 ppm groups, respectively.
ChR-CD |0, 1,10, 30 13 weeks. | When analysing the data, animals exposed to 1, 10, Palazzolo,
male rats |and 100 ppm |15 30 and 100 ppm were compared to the control animals | 1993
(45-55 per | APFO animals in the non-pair fed group, while data from the pair-fed
group) corresponding | per group | control group were compared to animals exposed to
to 0, 0.06, were 100 ppm. No treatment clinical signs were reported. At
0.64, 1.94 and | sacrificed | 100 ppm a significant reduction in bw was reported
6.50 mg/kg following | compared to the pair-fed control group during week 1
bw/day. Two (4,7 and and the non pair-fed control group during weeks 1-13.
control groups |13 weeks |Bw data in the other dosed-groups were comparable
(a non-pair fed | of to controls. At 100 ppm mean body weight gains were
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observed for a 13-week recovery period. One male
from the 30/20 and 3 mg/kg bw/day dose groups were
sacrificed in moribund conditions during the study. The
cause of the deaths was not determined, but APFO
treatment could not be excluded. Of the 5 remaining
animals in the highest dose group only 2 animals
tolerated this dose level for the rest of the study. In 3
animals from the highest dose group the treatment
was halted on day 43, 66 and 81, respectively. Clinical
signs in these animals included low or no food
consumption and weight loss. The animals appeared
to recover from compound-related effects within 3
weeks after cessation of treatment. At terminal
sacrifice at 26 weeks a significant increase in mean
absolute liver weights and liver-to-body weight
percentages in all dose groups, considered to be

group and a |treatment. |significantly higher than the pair-fed control group
pair-fed group (10 during week 1 and significantly lower than the non
to the 100 animals pair-fed control group during weeks 1-13. At 10 and 30
ppm dose per group |ppm, mean body weight gains were significantly lower
group). were than the non-pair-fed control group at week 2. These
Following 13 | sacrificed |differences in body weight and body weight gains were
weeks after 13 not reported during the recovery period. A significant
exposure, 10 |weeks of |increase in absolute and relative liver weights and
rats/group treatment | hepatocellular hypertrophy were reported at weeks 4,
were fed and after a | 7 and 13 in the 10, 30 and 100 ppm groups. There
control diet for |8 weeks |was no evidence of any degenerative changes or
a 8-week recovery |abnormalities associated with the hypertrophy.
recovery period. Hepatic palmitoyl CoA oxidase activity (indicating
period peroxisome proliferation) was significantly increased at
weeks 4, 7, and 13 in the 30 and 100 ppm groups. At
10 ppm, hepatic palmitoyl CoA oxidase activity was
significantly increased at week 4 only. During the
recovery period none of the liver effects were reported,
indicating that these treatment-related liver effects
were reversible.
Rhesus 0, 3, 10, 30 90 days All monkeys in the 100 mg/kg bw/day, and 3 monkeys | Goldenthal
monkeys |and 100 mg in the 30 mg/kg bw/day group died during the study. , 1978Db;
(2/sex/gro | APFO/kg Clinical signs (anorexia, pale and swollen face, black | Griffith and
up) ba/day by stools, marked diarrhoea) were reported in the 3and | Long,
gavage. 10 mg/kg bw/day. No changes in bw at 3 and 10 1980
mg/kg bw/day, however, significant reduction in bw in
the one male left in the 30 mg/kg bw/day group.
Absolute and relative organ weight changes were
reported in the heart (from 10 mg/kg bw/day in
females, brain (from 10 mg/kg bw/day in females) and
pituitary (from 3 mg/kg bw/day in males), however, no
morphological changes were reported in the organs.
The male from the 30 mg/kg bw/day group that
survived had slight to moderate hypocellularity of the
bone marrow and moderate atrophy of lymphoid
follicles in the spleen. No treatment related lesions
were reported in the organs of animals in the 3 and 10
mg/kg bw/day dose groups.
Cynomolg |0 (6), 3 (4), 10 |26 weeks |Dosing of animals in the 30 mg/kg bw/day group was | Thomford,
us male (6) and 30 (6) stopped on day 11-21 due to severe toxicity. From day | 2001b;
monkeys | mg/kg bw/day 22 these animals received 20 mg/kg bw/day, and this | Butenhoff
(4-6 APFO by oral group was called the 30/20 mg/kg bw/day dose group. |et al., 2002
animals/gr | capsule. At the end of the 26 weeks treatment period, 2 animals
oup) in the control group and 10 mg/kg bw/day groups were
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treatment-related, and due, in part to hepatocellular
hypertrophy. However, there was no evidence of
peroxisome proliferators-activated receptor alpha
activity (PPARa). At recovery sacrifice, no treatment-
related effects on terminal body weights or on absolute
or relative organ weight were reported, indicating that
these effects were reversible over time.

5.6.2 Repeated dosetoxicity: inhalation
Table 9: Repeated dose toxicity, inhalation

Species | Conc. Exposure | Duration | Observations and remarks Ref.
of
mg/l or | Time treatment
mg/m (h/day)
Crl:CD 0,1,8,84 6 h/day 5 days Mortality (2) was reported in the Kennedy et
rats 24 mg/m3 APFO per week, | highest dose group. One rat was killed | al., 1986
males (head only for 2 after the third day of exposure due to
exposure) weeks severe weight loss, respiratory
followed distress and lethargy. The other rat
by 28 — died during the fourth exposure. A
84-day statistically significant reduction in

recovery body weight was reported on test day
5 that recovered by day 16. A
statistically significant increase in
absolute and relative liver weight and
serum alkaline phosphatase was
reported from 8 mg/m3 that persisted
through 28 days of recovery.
Hepatocellular atrophy, and necrosis
was reported from 8 mg/ms. These
included panlobular and centrilobular
hepatocellular hypertrophy and
necrosis. Panlobular hepatocellular
hypertrophy was reported only in rats
killed immediately after the last
exposure; the affected livers
contained entire lobules with uniformly
enlarged hepatocytes. This change
was limited to the centrilobular
hepatocytes following a 14- or 28-day
recovery period and was absent after
either 42 or 84 days. Focal or multi-
focal hepatocellular necrosis was
seen in 2/5 rats from the high-dose
group (one killed on day 0 and one of
day 14 of recovery), in 3/5 rats from
the mid-dose group (one each on day
0, 42 and 84 of recovery), and in 1/5
control rats (on recovery day 28).
(Five rats from each group were given
a complete histopathologic
examination). The authors of the
study considered the hepatocellular
necrosis to be treatment related since
hepatocellular necrosis rarely is
encountered as a spontaneous lesion
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in young male rats.

5.6.3 Repeated dosetoxicity: dermal
Table 10: Repeated dose toxicity, dermal
Species Dose Exposure Duration Observations and remarks Ref.
mg/kg/day time of
(h/day) treatment
Crl:CD Rat | 20-2000 mg/kg 6 hours/day | 2 weeks, 5 | Skin irritation and reversible Kennedy,
APFO, 10 days/week | reduction in bw at doses from 200 | 1985
(15 males) | applications mg/kg. Increased liver weight,
dermal and 84 increased AST and ALT, as well
days recovery. as hepatocellular hypertrophy and
necrosis from 20 mg/kg. Affected
livers contained one or more foci
of coagulative necrosis. The
Kupffer cells within the foci of
hepatocellular necrosis contained
large vesicular nuclei and were
markedly increased in number.
Inflammatory cells were
occasionally present within and at
the periphery of the necrotizing
lesions. All of the treatment-
related toxicity findings resolved
during a 42-day recovery period.
Rabbit 100 mg/kg, 10 6 hours/day | 2 weeks, 5 | Reversible reduction in body Riker,
applications days/week | weight. The only information 1981
(10 males/ | dermal and 14 regarding the identity of the test
days recovery. substance was T-2618.
females)

5.6.4 Other relevant information
5.6.5 Summary and discussion of repeated dosetoxicity:
Oral:

Increased mortality and liver toxicity in mice, sand monkeys following exposure to APFO was
reported. Hepatocellular hypertrophy, degeneratamd/or focal to multifocal necrosis were
reported with increases in severity between dogdsboto 15 mg/kg bw/day in rats and mice. The
effects on repeated dose toxicity following orgbesure was on the borderline between Xn; R48/22
and T; R48/25. However, this effect was discusgedtie former TC C&L group and concluded on
a classification according to Directive 67/548/EBM&th Xn; R48/22 . We therefore propose the
classification already agreed by the former TC C&oup. According to CLP criteria APFO is
proposed classified as STOT RE 2, H373 since tidague value for STOT RE 2 oral exposure is
10 < C< 100 mg/kg bw/day.

Inhalation:
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Based on the increased mortality and severe lwecity in rats following exposure to APFO at
doses from 0.008 mg/litre a classification accogdia Directive 67/548/EEC criteria with T; R
48/23 is proposed. According to CLP criteria AP onsidered classified as STOT RE 1, H372
since the guidance value for STOT RE 1 inhalatigposure is G< 0.02 mg/litre.

Dermal:

Based on the limited data available on repeated tipgcity following dermal exposure to APFO, 2
week study with 84 days recovery period in ratep clear conclusion can be drawn regarding a
classification for repeated dermal exposure to APHs effect was discussed in the former TC
C&L group and concluded no classification of APF® fepeated dose toxicity following dermal
exposure.

5.7 M utagenicity

571 Invitrodata

Table 11: Mutagenicity, in vitro data

Test Species Conc. | Metabolic Observations and Remarks Ref.
(mgll) activ.
Bacterial Salmonella No data. |+/- APFO did not induce mutations +/- Litton,
reverse Typhimurium (TA metabolic activation in Salmonella 1978
mutation 1535, TA 1537, TA Typhimurium and in S. Cervicia.
assay 1538 and TA 100)
and S. cerevicia D4
yeast
Bacterial Salmonella No data. |+/- The ammonium salt of PFOA (APFO) |Lawlo
reverse Typhimurium (TA was tested twice in Salmonella r,
mutation 1535, TA 1537, TA Typhimurium and E. Coli. One 1995;
assay 98 and TA 100) and positive response was seen at one 1996
E. coli (WP2uvrA) dose level with Salmonella

Typhimurium TA 1537 when tested
without metabolic activation, however,
the response was not reproducible. It
was concluded that Salmonella
Typhimurium and E. coli did not
induce mutations +/- metabolic

activation.
Chromosomal | Human lymphocytes | Range +/- APFO did not induce CA in human Murli,
aberrations finding lymphocytes up to cytotoxic 1996¢
(CA) assay: concentrations when tested with and | ;
0.167to without metabolic activation. The test |NOT
5000 was performed according to GLP. OX,
pg/mL. 2000
Confirma
tory trial:
62.5 to
3000
pg/mL.
Chromosomal | Chinese Hamster Range +/- APFO was tested twice for CA in CHO | Murli,
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aberrations Ovary (CHO) cells | finding cells. In the first assay APFO induced |1996b
(CA) assay: both CA and polyploidy when tested ;
0.169 to +/- metabolic activation at toxic 1996d
5080 concentrations. In the second assay
pg/mL. no significant increase in CA were
Initial reported without metabolic activation,
study: however with metabolic activation a
62.5 to significant increase in CA and
4000 polyploidy was reported at highly toxic
pg/mL. concentrations. The test was
Confirma performed according to GLP.
tory
study: 50
to 3000
pg/mL.
Gene K-1 line of Chinese |No data |+/- APFO did not induce gene mutation Sadh
mutations hamster ovary when tested with and without u,
(CHO) cells metabolic activation. 2002
Cell CsH 10R;, mouse 0.1, 1.0, [None. The cell transformation was Garry
transformation | embryo fibroblasts |10, 50, determined as both colony and
and 100 and transformation and foci transformation | Nelso
cytotoxicity 200 potential. In this assay no evidence of |n,
assay pg/mL. transformation was reported following | 1981
exposure to APFO with both the
colony or foci method. Cytotoxic
concentration (LD50) was 50 pg/mL.
GLP. No.
5.7.2 Invivodata
Table 12: Mutagenicity, in vivo data
Test Species Conc. | Metabolic Observations and Remarks Ref.
(magll) activ.
Micronucleus | Mouse 5/sex 1250, - The bone marrow was evaluated after | Hazlet
assay 2500 and 24,48 and 72 h, The test with APFO | on,
5000 was negative. The test was performed | 1995b
mg/kg according to GLP.
Micronucleus | Mouse 5/sex 500, - APFO was tested twice in the mouse | Murli,
assay 1000 and micronucleus assay, and APFO did 1996a
2000 not induce and significant increase in |;
mg/kg micronuclei when evaluated after 24, |Hazlet
48 and 72 h, and the test was on,
considered negative. The test was 1996e

performed according to GLP.
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5.7.3

5.7.4

5.7.5

Based on the availabi@ vitro andin vivo studies APFO is considered not mutagenic, and no

Human data

Other relevant information

Summary and discussion of mutagenicity

classification according to Directive 67/548/EEGtesta or CLP criteria for mutagenicity is

proposed.

5.8

581

Carcinogenicity

Carcinogenicity: oral

Table 13: Carcinogenicity, oral

Species Dose (mg/kg | Duration of | Observations and remarks Ref.
bw/day) treatment

Sprague- 0, 30 or 300 | 2years A dose-related decrease in bw in males, and | Sibinski,

Dawley rats | ppm APFO in to a lesser extent in females was reported, | 1987;

50/sex/group. | the diet and the decrease was considered treatment-

Groups of 15 | corresponding related. There were no differences in

additionally to 1.3 and mortality between treated and untreated

rats/sex were | 14.2 groups. Histologic evaluation showed lesions

fed 0 or 300 | mg/kg/day in in the liver, testis and ovary. Liver; At the 1-

ppm and | males and 1.6 year sacrifice a diffuse hepatomegalocytosis

evaluated and 16.1 (12/15) portal mononuclear cell infiltration

after 1 year mg/kg/day in (13/15) and hepatocellular necrosis (6/15)
females were reported in the high-dosed males,

whereas the incidences in the control group
were 0/15, 7/15 and 0/15, respectively. At 2-
year sacrifice megalocytosis was found at an
incidence of 0%, 12% and 80% in the males,
and at 0%, 2% and 16% in the females, in
the controls, low- and high dose groups,
respectively. Hepatic cystoid degeneration
was reported in 14% and 56% of the low and
high dose males, as compared to 8% in
controls. The incidence of hyperplastic
nodules was slightly increased in the high-
dosed males, 6%, as compared to 0% in
controls. Testis; At 1l-year sacrifice,
testicular masses were found in 6/15 high
dosed and 1/15 low-dosed rats compared to
0/15 in controls. Furthermore, marked
aspermatogenesis was found in 2/15 in high-
dosed males but not in the controls. At the 2-
year sacrifice, vascular mineralization was
reported in 18% of high-dosed males and
6% in low-dosed males, however, not in
control males. The testicular effects reached
statistically significance in the high-dose
group. Furthermore, at 2-year sacrifice a
significant increase in the incidence of
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testicular Leydig cell (LCT) adenomas in the
high-dosed group was reported [0/50 (0%),
2/50 (4%) and 7/50 (14%)] in control, low-
and high dose group, respectively). The
historical control incidence was 0.82% (from
1340 Sprague-Dawley rats used in 17
carcinogenicity studies (Chandra et al.,
1992). The spontaneous incidence of LCT in
2-year old Sprague-Dawley rats is reported
to be approximately 5% (Clegg et al., 1997).
Ovary; In females at 2-year sacrifice a dose-
related increase in the incidence of ovarian
tubular hyperplasia was reported, 0%, 14%
and 32% in control, low-, and high dose
groups, respectively. However, recently the
slides of the ovaries were re-evaluated, and
more recently nomenclature was used
(Mann and Frame, 2004). The ovarian
lesions were diagnosed and graded as
gonadal stromal hyperplasia  and/or
adenomas, which corresponded to the
diagnoses of tubular hyperplasia or tubular
adenoma by the original study pathologist.
Whit this evaluation no statistically significant
increase in hyperplasia (8, 16 and 15 in the
control, 30 ppm and 300 ppm group,
respectively), adenomas (4, 0 and 2 in the
control, 30 ppm and 300 ppm group,
respectively or hyperplasia/adenoma
combined (12, 16 and 17 in the control, 30
ppm and 300 ppm groups, respectively)
were seen in treated groups compared to
controls. There was also a significant
increase (P<0.05) in the incidence of
mammary fibroadenomas [10/47 (21%),
19/47 (40%) and 21/49 (43%) in controls, 30
and 300 ppm groups, respectively]. The
historical control incidence was 19%
observed in 1329 Sprague-Dawley rats used
in 17 carcinogenicity studies (Chandra et al.,
1992). However, the compared to other
historical control data at 24% from a study of
181 female rats terminally sacrificed at 18
month  (which was considered an
inappropriate historical reference), and the
historical control incidence of 37% in 947
female rats in the Haskell laboratory (Sykes,
1987), the evidence of mammary
fibroadenomas were considered equivocal.

Sprague- 300 ppm | 2 years This study was performed to confirm the | Cook et
Dawley male | APFO induction of LCT, reported in the study by | al.,

rats, 156 rats Sibinski, 1987. A significant increase in the | 1994;

in the incidence of LCT in treated rats (8/76, 11%) | Biegel
treatment compared to controls 0/80 (0%) was |et al,
group and 80 reported. The tumours may be a result of | 2001
rats in the endocrine changes, because a reduced

control group aromatase activity and a sustained increase

in serum estradiol were reported. In addition,
the treated group had a significant increase
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in the incidence of liver adenomas (2/80 and
10/76 in the control and 300 ppm group,
respectively) and pancreatic acinar cell
tumours (PACT) (0/80 and 7/76 in the
control and 300 ppm group, respectively).
There was one pancreatic acinar cell
carcinoma in the treated group and none in
the control group. Biegel et al., 2001 also
studied the temporal relationship between
relative liver weights, hepatic p-oxidation,
and hepatic cell proliferation and hepatic
adenomas following exposure for 1, 3, 6, 9,
12, 15, 18, 21 and 14 months. Relative liver
weights and hepatic [-oxidation were
increased at all time-points. The liver end-
points (weight, p-oxidation, and cell
proliferation) were all elevated well before
the first occurrence of liver adenomas, which
occurred after 12 month of treatment.

In the study by Sibinski, 1987, no increase in
the incidence of PACT was reported (0/33,
2/34 and 1/34 in the control, 30 and 300 ppm
groups, respectively). Therefore, the
histological slides from both studies were
reviewed by an independent pathologist.
This review indicated that PFOA produced
increased incidences of proliferative acinar
cell lesions in the pancreas in both studies at
300 ppm. The differences reported were
quantitative rather than qualitative; more and
larger focal proliferative acinar cell lesions
and greater tendency for progression of
lesions to adenoma of the pancreas were
reported in the second study. It was
concluded that the difference between
pancreatic acinar hyperplasia (reported in
Sibinski, 1987) and adenoma (reported in
Cook et al., 1994, Biegel et al., 2001) in the
rat was a reflection of arbitrary diagnostic
criteria and nomenclature by the different
pathologists.
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5.8.2 Carcinogenicity: inhalation
5.8.3 Carcinogenicity: dermal
5.84 Carcinogenicity: human data
585 Other relevant information

5.8.6 Summary and discussion of carcinogenicity

In the two carcinogenicity studies APFO inducededivadenomas, Leydig cell adenomas, and
pancreatic acinar cell tumours in male Sprague-BPawats, and mammary fiboroadenomas in the
female rats.

The mammary fibroadenomas were originally considiegquivocal since the incidences were
comparable to some historical control data fromtlagolaboratory. However, as the Sprague-
Dawley rats, represent an outbreed rat strain,fribguencies of spontaneous tumours will vary
considerably from laboratory to laboratory. Thusisiinappropriate to use historical control data
from other laboratories. The most appropriate @rgroup is the concurrent control group. The
mammary gland findings in the Sibinski (1987) stwdgre re-examined by a Pathology Working
Group (Hardisty, 2005) The Pathology Working Gragmcluded that there were no statistically
significant differences in the incidence of fiboreadma, adenocarcinoma, total benign neoplasms
or total malignant neoplasms of the mammary gldretsveen control and treated animals. There
was also no significant difference in combined ganand malignant neoplasms between control
and treated groups. The primary difference betwkeroriginal reported findings and the Pathology
Working Group evaluation involved findings initiglreported as lobular hyperplasia which the
working group classified as fibroadenoma resultm@cidences of mammary fiboroadenoma in the
control, low- and high-dose groups of 32%, 32%, 40, respectively.

Regarding liver carcinogenicity, there is evidemzendicate that APFO is a PPARagonist and
that the liver carcinogenicity (and toxicity) of AR is mediated by binding to the PPAR the
liver in rodents. It has been well documented tARFO is a potent peroxisome proliferator,
inducing peroxisome proliferation in the liver ofiaa and rats (Ilkeda et al., 1985; Pastoor et al.,
1987; Sohlenius et al., 1992). Due to uncertairdres limitation of the data it can, however, not be
concluded that PPAdRagonism is the sole mode of action for the rarliwmour induction. Thus,

in contrast to what would be predicted, adminigtratof APFO, but not the prototype PPAR
agonist WY-14,643, increased liver weights in PRARRceptor knockout mice, i.e. in mice where
PPARx activation was precluded, raising the possibitiat the APFO-induced liver tumours
could occur by PPAR independent effects (Yang et al., 2002). Moreoteeye is as yet no
published evidence that the induction of PRBABRy APFO results in clonal expansion of pre-
neoplastic foci which is considered a critical sitephe proposed mode of action, also there are no
data demonstrating increased cell proliferation/@ndecreased apoptosis in the liver of APFO-
treated rats. In addition, the available data fafdcen have not been adequately characterized to
be able to conclude that the PPéARI0de of action is not operative in this young ggmip.

The modes of carcinogenic action of APFO induceydige cell adenomas and pancreatic acinar
cell tumours have not been fully elucidated. Theriasufficient evidence to link these tumours to
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PPARu. The induction of Leydig cell adenomas may involvéhormonal mechanism whereby
APFO either inhibits testosterone biosynthesis @nahicreases serum estradiol via induction of
hepatic aromatase activity. The induction of paaticeacinar cell tumours are probably related to
an increase in serum level of the growth factor, KC@cholecystokinin-33 [human],
cholecystokinin [rat]), that appears to be secopdarchanges in the liver. At the Specialised
Experts meeting January 22-23, 2004 it was conduti@at non-genotoxic chemicals causing
Leydig cell tumours in rats by perturbating the HBXis should be classified in Carc.Cat 3
according to Directive 67/548/EEC, (this shouldthe classification in the absence of additional
carcinogenicity data) unless the mechanism of paation of the axis can be proven not to
relevant for human Leydig cell carcinogenesis.

To conclude, the rat liver tumours cannot be disregarded asadevant for humans although
PPARx agonism is involved in the induction of liver toiy. Because available data are
insufficient to characterize the mode of actionA&+0O-induced Leydig cell adenomas and
pancreatic acinar cell tumours, the responsesatthites are presumed to be relevant to humans.
Consequently, it is proposed that APFO should assified according to Directive 67/548/EEC
criteria with Carc. Cat. 3; R40 and according tdPGiriteria APFO is proposed classified as Carc 2
H351.

5.9 Toxicity for reproduction

59.1 Effectson fertility
Table 14: Reproduction, effectson fertility

Species| Route| Dose | Number of Observations and Remarks Ref.
generations
exposed
Sprague- | Oral by York,
Dawley gavage g 1,3, (2 FO males: In the highest dose group one male was | 2002
rats (30 10 and |generations |sacrificed on study day 45 due to adverse clinical Butenh
rats/group) 30 signs. No treatment-related effects were reported at | ©ff €t
mg/kg/ any dose level for any of the mating and fertility al.,
Day parameters assessed. At necropsy a statistically 2004)
APFO significant reduction in terminal body weight was

reported from 3 mg/kg/day (6%, 11%, and 25%
decrease from controls in the 3, 10 and 30
mg/kg/day, respectively. Absolute weights of the left
and right epididymis, left cauda epididymis, seminal
vesicles, prostate, pituitary, left and right adrenals
and thymus were statistically significantly reduced at
30 mg/kg /day, however, the organ-to- body weight
ratios were either normal or increased. The absolute
weight of the liver was significantly increased in all
dose groups, and the absolute weights of the
kidneys were significantly increased at 1, 3 and 10
mg/kg/day, and significantly deceased at 30
mg/kg/day. Organ weight-to-body weight ratios for
the liver and kidneys were significantly increased in
all treated groups. No histopathology was performed
on the liver and kidney. Dose-related histopathologic
changes were reported in the adrenals. No
treatment-related effects were reported at necropsy

29



CLH REPORT FOR APFO

on the reproductive organs, with the exception of
increased thickness and prominence of the zona
glomerulosa and vacuolisation of the cells of the
adrenal cortex in 2/10 males and 7/10 males in the
10 and 30 mg/kg/day dose group. The LOAEL was 1
mg/kg/day based on increased absolute and relative
liver weight.

FO females: No treatment-related effects were
reported on oestrus cyclisity, mating or fertility
parameters. No treatment-related effects on body
weights or organ weights. The NOAEL was 30
mg/kg/day.

F1 generation: At 30 mg/kg/day one pup died on
Lactation Day (LD) 1. Additionally, on LD 6 and 8 a
significant increase in the numbers of pups found
dead were reported at 3 and 30 mg/kg/day. Pup
body weight on a per litter basis was significantly
reduced up to lactation day 15 in the high dose
group (LD 1; 5.5 vs 6.3 in controls, LD 8; 11.9 vs.
13.3 in controls, and LD 15; 22.9 vs. 25.0 in
controls).

Of the pups necropsied at weaning no absolute or
relative organ weight changes were reported.

F1 males: A significant increase in treatment-related
deaths (5/60 rats) was reported in the high dose
group between day 2-4 post-weaning. Significant
increases in clinical signs of toxici