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PROPOSAL FOR HARMONISED CLASSIFICATION AND

LABELLING
Substance Name: (2)-octadec-9-enylamine
EC Number: 204-015-5
CAS number: 112-90-3
Registration number (s):
Purity: > 95 %
Impurities: < 5 % secondary and tertiary fattyires

< 1 % water

Proposed classification based on Directive 67/548E criteria:

(2)-octadec-9-enylamine has already been priodtiseder ESR (Regulation No (EEC) 793/93).
The group approach and risk assessment were alsedagt a technical level (TCNES). However,
the risk evaluation work for this substance was firlised by 1 June 2008, but reported in a
Transitional Dossier to ECHA and the European Cossion?

With regard to human health, the following classifion/labelling is proposed:
Xn,C; R 22-35-37-48/22

The provisional classification with regard to thevieonment as outlined below has already been
agreed at TC C&L 09 2005 and was confirmed at TG O& 2006

Classification: N, R50-53, S60-61

Specific concentration limits: € 2.5%: N, R50-53, (S60-61)
0.25%< Cn < 2.5%: N, R51-53, (S61)
0.025%< Cn < 0.25%: R52-53, (S61)

Proposed classification based on GHS criteria:

=  Withregard to human health: Acute Tox 4, H302; Skin Corr 1B, H314; STOT SE 335,
STOT RE 2, H373 (Harmful if swallowed, causes seakin burns and eye damage, may cause
respiratory irritation, may cause damage to orggastro-intestinal tract, liver, immune system)
through prolonged or repeated exposure)

» With regard to the environment: Aquatic Acute 1, H400; Aquatic Chronic 1, H410

(Hazardous to the aquatic environment)

1The work which has been done under the ESR (EECJ98¢93 is documented in an ANNEX XV Transitionad®rt
including the EU Risk Assessment Report RO70_41P 429 430 _081ENV_HH.DOC.

2The results of the TC C&L 04/2006 meeting are doented in the ECBI/92/06 Rev. 1 report of the ECB.
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Proposed labelling:

Acc. to Dir. 67/548/EEC:

Xn,C,N; R 22-35-37-48/22-50/53

S 60-61

Acc. to Reg. (EC) No. 1272/2008:
Danger; H302-314-335-373-400-410

Proposed specific concentration limits:

The rapporteur proposes a specific concentratrar With an M-factor of 10 for classification and
labelling with regard to the environment, which laéready been agreed by the TC C&L.

Proposed notes:

None
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JUSTIFICATION

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES

The chain length distribution oZ)-octadec-9-enylamine is:

Ci2 1%

Cis 2-4%
Cisand Gg 12-14%
Cis Cig and Gg- >80 %
Cao 1%

The content of primary amines is > 98 %.

1.1 Name and other identifiers of the substance
Chemical Name: cis-9-octadecenylamine

EC Name: D)-octadec-9-enylamine

CAS Number: 112-90-3

IUPAC Name: ©)-octadec-9-en-1-amine

1.2 Composition of the substance

Chemical Name: cis-9-octadecenylamine
EC Number: 204-015-5

CAS Number: 112-90-3

IUPAC Name: ©)-octadec-9-en-1-amine
Molecular Formula: GH37/N

Structural Formula:
\/\/\/\/W/\/\NH

2

Molecular Weight: 267.5 g/mol
Typical concentration (% w/w): 95

Concentration range (% w/w): 95 - 100



ANNEX VI REPORT: (Z)-OCTADEC-9-ENYLAMINE (CAS 112®-3)

1.3 Physico-chemical properties

Table 1: Summary of physico-chemical properties

Substance Property Value Reference
Physical State
Amines, tallow alkyl white waxy solid at 20 °C
(2)-Octadec-9-enylamine liquid at 20 °C
Octadecylamine colourless solid
Amines, hydrogenated tallow white solid
alkyl
Amines, coco alkyl Slightly yellow liquid
Melting point
Amines, tallow alkyl 32 -40 °c? Ullimann, 1985
(2)-Octadec-9-enylamine 15 — 30 °C? Clariant, 2000
Octadecylamine 49 -52 °C Richardson et al.
1994
Amines, hydrogenated tallow 48-56 °CV Ullmann, 1985
alkyl
Amines, coco alkyl 12-17°C Ullmann, 1985
Boiling point
Amines, tallow alkyl 200 — 230 °C at 36 hP4 Ullimann, 1985
(2)-Octadec-9-enylamine 128 — 174 °C at 4 hPa Kao, 2001
345.55 °C (calculated) Hoechst, 1996¢
353 -355°C at 1013 Pa | Siemens Axiva,
2002b
Octadecylamine 348.8 °C at 1013 hP4 Ralston et al., 195
Amines, hydrogenated tallow 348 -351 °C at 1013 hPa | Siemens Axiva,
alkyl 2003
Amines, coco alkyl 130 - 227 °C at 133 hPa Ullmann, 1985
Relative density
Amines, tallow alkyl 0.79 g/lcm3 at 60 °C 6) Hoechst, 1980a
(2)-Octadec-9-enylamine 0.8 g/lcm3 at 60 °C 6) Clariant, 2000
Octadecylamine 0.8618 at 20 °C 1) Richardson et al
1994
Amines, hydrogenated tallow 0.94 at23.2°C 7) Siemens Axiva,
alkyl 2003
Amines, coco alkyl 0.8 g/cm3 at 25 °C Akzo, 2000
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ANNEX VI REPORT: (Z)-OCTADEC-9-ENYLAMINE (CAS 112®-3)

Substance

Property

Value

Reference

Vapour pressure

Amines, tallow alkyl

not conducted 8)

(2)-Octadec-9-enylamine

0.005 hPa at 20 °C
(calculated)

Hoechst, 1996¢

Octadecylamine

4.38- 10-5 mm Hg at 25 °C
(= 0.006 Pa at 25 °C) (calc.)
9)

Clariant, 2001a

Amines, hydrogenated tallo
alkyl

w

not conducted 8)

Amines, coco alkyl

not conducted 8)

Water solubility

Amines, tallow alkyl

0.12 mg/l at 25 °C (calc.) 10

Clariant, 1998

(2)-Octadec-9-enylamine

insoluble at 25 °C 11)
0.07639 at 25 °C (calculated

CECA, 2000
Hoechst, 1996¢

Octadecylamine

insoluble at 25 °C 11)
0.04875 mg/l at 25 °C (calc.
9)

Kao, 2000
Clariant, 2001a

Amines, hydrogenated tallo
alkyl

w

insoluble at 25 °C 11)

Clariant, 2001b

Amines, coco alkyl

insoluble at 25 °C 11)

Clariant, 2001c

Partition coefficient
n-octanol/water (log
value)

Amines, tallow alkyl

log Pow 7.1 at 20 °C
(calculated) 10)

APAG, 2003a

(2)-Octadec-9-enylamine

log Pow 7.5 at 20 °C
(calculated) 10)

Hoechst, 1996¢

Octadecylamine

log Pow 7.71 (calc.) 9)

Clariant, 2001a

Amines, hydrogenated tallo
alkyl

w

7.3 (calc.) 12)

Clariant, 2001a

Amines, coco alkyl

not conducted 13)

Flash point

Amines, tallow alkyl

159 °C 14)

Hoechst, 1997

(2)-Octadec-9-enylamine

156 °C 15)

Siemens Axiva,
2002b

Octadecylamine

not conducted (solid)

Amines, hydrogenated tallo
alkyl

W

not conducted (solid)

Amines, coco alkyl

> 100 °C 16)

Akzo, 2000

Autoflammability

Amines, tallow alkyl

no selfignition up to the
melting range

Chemsafe, 2001
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ANNEX VI REPORT: (Z)-OCTADEC-9-ENYLAMINE (CAS 112®-3)

Substance Property Value Reference
(2)-Octadec-9-enylamine 265 °C 17) Siemens Axiva,
2002a
Octadecylamine no selfignition up to the Chemsafe, 2001
melting range
Amines, hydrogenated tallow no selfignition up to the Chemsafe, 2001
alkyl melting range
Amines, coco alkyl 255 °C 17) Siemens Axiva,
2002a
Flammability
Amines, tallow alkyl non flammable according to | Clariant, 1999
A.10 18)
(2)-Octadec-9-enylamine non flammable according to | BAM, 2001
A.9 19)
Octadecylamine non flammable according to | Siemens Axiva,
A.10 19) 2003
Amines, hydrogenated tallow non flammable according to | Siemens Axiva,

alkyl

A.10

non flammable according to
A.12 and A.13 for structural
reasons

2003

Amines, coco alkyl non flammable according to | BAM, 2001

A.9 19)
Explosive properties

Amines, tallow alkyl not explosive (structural BAM, 2001
reasons)

(2)-Octadec-9-enylamine not explosive (structural BAM, 2001
reasons)

Octadecylamine not explosive (structural BAM, 2001
reasons)

Amines, hydrogenated tallow not explosive (structural BAM, 2001

alkyl reasons)

Amines, coco alkyl not explosive (structural BAM, 2001
reasons)

Oxidizing properties

Amines, tallow alkyl no oxidising properties BAM, 2001
(structural reasons)

(2)-Octadec-9-enylamine no oxidising properties BAM, 2001
(structural reasons)

Octadecylamine no oxidising properties BAM, 2001
(structural reasons)

Amines, hydrogenated tallow no oxidising properties BAM, 2001

alkyl (structural reasons)

Amines, coco alkyl non oxidizing properties BAM, 2001

(structural reasons)
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ANNEX VI REPORT: (Z)-OCTADEC-9-ENYLAMINE (CAS 112®-3)

Substance Property Value Reference

Surface tension

Amines, tallow alkyl not conducted

(water solubility < 1 mg/l)
(2)-Octadec-9-enylamine not conducted

(water solubility < 1 mg/l)
Octadecylamine not conducted

(water solubility < 1 mg/l)
Amines, hydrogenated tallow not conducted
alkyl (water solubility < 1 mg/l)
Amines, coco alkyl not conducted

(water solubility < 1 mg/l)

Dissociation constant
(pKa) at 25 °C

Amines, tallow alkyl not conducted 20)
(2)-Octadec-9-enylamine not conducted 20)
Octadecylamine 10.60 Hoerr et al, 1943
Amines, hydrogenated tallow not conducted 20)
alkyl
Amines, coco alkyl not conducted 20)
Dliterature value: no information available abou thethod
2 pourpoint

¥ DSC; the boiling range of 353 — 355 °C was usedtferisk assessment because a valid test reporwailable
“) distillation method

®DsC

®DIN 51757

" air comparison pycnometer

® the vapour pressure of primary amines is very low #rerefore not relevant with respect to the envirental risk
assessment

9 calculated values using the program EPIWIN

19 weighted average from single compounds calculatéd KowWin using an atom/fragment contribution mettisyeloped
at SRC 1995

" due to the characteristic sorption and the paénfiforming aggregates the water solubility is@oted to be very low
2weighted average of the single compounds of hydratgentallow alkyl amine

¥ the sorption characteristics and the potentifbtm aggregates prevent the measurement of the igoprimary amines
 the flash point refers on the molten substance

13 determination of the flash point according to Rgridartens apparatus EN 22719

18 pensky-Martens, closed cup (ISO 2719)

' the auto-flammability behaviour was determined gsire apparatus described in IEC 79-4 (see also5i94)

'¥ the tests according to A.12 and A.13 were not cordlidue to the properties and the handling of tistance it has not
to be assumed that the substance does not formm#éiéte gases on contact with water and does not pgngghoric
properties.

19 tests according to A.12 and A.13 not conductedsffiarctural reasons)

% pKa-values are known forg(10.65), G, (10.64), G, (10.63), G, (C10.62) and G (10.61). They are nearly independent from the
chain length.
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ANNEX VI REPORT: (Z)-OCTADEC-9-ENYLAMINE (CAS 112®-3)

2 MANUFACTURE AND USES

Not relevant for this dossier

3 CLASSIFICATION AND LABELLING

3.1 Classification in Annex | of Directive 67/548/EEC
The substance has not been listed in Annex | addire 67/548/EEC up to the 3ATP.

3.2 Classification in Annex VI of Regulation (EC) 12722008

The substance is currently not listed in Annex YRegulation (EC) Nr. 1272/2008 up to th& 1
ATP (Commission Regulation (EC) No 790/2009).

3.3 Self classification

Not applicable
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ANNEX VI REPORT: (Z)-OCTADEC-9-ENYLAMINE (CAS 112®-3)

4 ENVIRONMENTAL FATE PROPERTIES
4.1 Degradation

4.1.1 Stability

Hydrolytic degradation appears to be unlikely beeaof the absence of hydrolysable groups. There
are no important releases into the atmosphere aladilisation is expected to be negligible, thus
degradation processes in the atmosphere are cositebe of low relevance.

4.1.2 Biodegradation

4.1.2.1 Biodegradation estimation

No relevant data available

4.1.2.2 Screening tests

The biodegradbility of primary alkyl amines wastégsin a number of screening tests on ready
biodegradability following the OECD 301 guidelinesn overview of the results is presented in
Table 2.

Table 2: Screening tests on ready biodegradability

Substance | Test|Endpoint| Conc. | lag Degradation % Result Relia- | Reference
[mg/L] | Phase bility
OECD 28d 10-d
wind.
coco alkyl | 301B| CO, 13 4d 60% 45% readily degradable 1 Hoechst
amine failing 10-d window (1996b)
301 D| O, 2 n.d. 56% n.d. not readily degradable 1 Akzo
(see *) (1992a)
dodecylamine301 C| O, 100 0% (12 d) readily degradable| 1 |Yoshimurg
30 7d |~65% (12 d) ca. 50%| failing 10-d window (1980)
tallow alkyl | 301 B| CO, 13 2d 61% 46% readily degradable 1 Hoechst
amine failing 10-d window (1996¢)
301 D| O, 2 n.d. 55% n.d. not readily degradable 1 Akzo
(see *) (1992h)
hydrogenated301 D| O, 2 n.d. 75% n.d. readily degradable, no2 Akzo
tallow alkyl information on 10-d (1992¢)
amine window
octadecyl- [301C| O, 100 1 ~75% (12 d) ~ 60% readily degradable 1|Yoshimurg
amine (1980)
301lF| O, 1265 <7 70% <50% readily degradable 1 Hoechst
failing 10-d window (1994)
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ANNEX VI REPORT: (Z)-OCTADEC-9-ENYLAMINE (CAS 112®-3)

Substance | Test|Endpoint| Conc. | lag Degradation % Result Relia- | Reference
[mg/L] | Phase bility
OECD 28d 10-d
wind.
(2)-octadec-9-301 B| CO, 246 |ca.10d 66% 52% readily degradable 1 CECA
enylamine failing 10-d window (1994)
301D| O, 2 n.d. 44% n.d. not readily degradable 1 Akzo
(see *) (1992d)

*) In some cases degradation after 28 d shortlgdaihe required 60% level thus the test resultewtassified as “not
readily biodegradable”. Nevertheless ready biodtabdity was assigned because the slope of therexgi@l part of
degradation curve is similar to other readily bigdelable substances.

In the majority of the tests the pass level fordse@iodegradability was reached within the test
period (generally 28 d), but not within the 10 chdow. The prolonged lag phase may be attributed
to the high sorption tendency of long-chain alkyli@es to glass surfaces or organic matter, leading
to a reduced bioavailability. In many tests a samghape of degradation curve was obtained: after a
lag phase of a few days, a rapid increase of dagmadup to 50 or 60% of total mineralisation was
observed. Based on the results of all tests prinh@rg-chain alkyl amines can be classified as
“readily degradable, but failing the 10 d window”.

Considering the problem of bioavailability, degradia was further studied with tallow alkyl amine
(Akzo, 1998) and coco alkyl amine (Akzo, 2002).gBtly modified Closed Bottle Tests were
conducted using different inocula: secondary atgéwaludge from a plant treating predominantly
domestic wastewater, preadapted activated sludg®m f8 continuous activated sludge (CAS)
reactor, ditch, river and sea water sampled in Nle¢herlands. To increase bioavailability the
medium was continuously mixed by a stirring rodr Bee exponential part of the degradation
curve, the average specific growth rate was detedh{Table 3). Comparing the slope, calculated
for the exponential part of the degradation cusigws a congruence with values found for readily
degradable standard compounds. Additionally itppasient that the degradation rates obtained in
tests with different inoculi are comparable. Thasaistrong indication that long-chain alkyl amines
are degraded by micro-organisms ubiquitously disted in the environment, rather than by
“specialists”.

Table 3: Growth rates for tallow alkyl amine and cao alkyl amine

tallow alkyl amine (1.9 — 3.7 mg/L) coco alkyl anme (2.5 — 10 mg/L)
growth rate p [d] lag period [h] growth rate p [d™] lag period [h]
adapted sludge 5.57 21.5
unadapted sludge 5.49 43.8
river water 8.97 33 8.4 30
sea water 4.63 46 6.0 35
ditch water 3.67 25 6.5 70

The dependence of biodegradability on chain lemgth examined by Yoshimura (1980). In an O
consumption test similar to MITI |1, dispersions Qlthg/L) of a number of primary alkyl amines
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(C4, C8, C12, C14, C16 and C18) were examined.afdines except of dodecylamine were
degraded by more than 60% after 12 d. Dodecylansinewed no oxygen consumption at
100 mg/L, but at 30 mg/L about 65% were degradedhigh concentrations long-chain alkyl
amines exhibit toxic effects to microorganisms (e.gspiration inhibition) so the supressed
degradation at 100 mg/L might be caused by sudhhahition.

Considering the similar molecular structures angeexnentally determined degradation rates from
screening tests (Table 2), an integrative degradatharacteristic can be utilized for all primary
long-chain alkyl amines.
4.1.2.3 Simulation tests

Not relevant for this dossier

4.1.3 Summary and discussion of persistence

As long-chain alkyl amines are unlikely to underggdrolytic degradation and releases to the
atmosphere as well as volatilisation appears tofbew importance, abiotic degradation processes
do not require special consideration.

In screening tests on ready biodegradability, thesdevel criteria were shortly failed within the
10 d window, probably because of reduced bioavidillaltiue to adsorption onto glass surfaces
Further tests (Akzo, 1998) as well as CAS-testsalestnated that the rates during the exponential
part of the degradation curve are comparable ve#tdity degradable substances. In screening tests
full mineralisation is detected. As the moleculausture is similar for all members of the category
great differences in degradability are not expected

Considering all experimental results, primary lagin alkyl amines can be classified as readily
degradable, but not fulfilling the requirements tloe 10-days window.

4.2 Environmental distribution

4.2.1 Adsorption/desorption

Not relevant for this dossier

4.2.2 Volatilisation

Not relevant for this dossier

4.2.3 Distribution modelling

Not relevant for this dossier
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4.3 Bioaccumulation
4.3.1 Aquatic bioaccumulation

4.3.1.1 Bioaccumulation estimation

For (£)-octadec-9-enylamine no experimentally determilogpgKow has been stated, but Hoechst
(19964a) reported a calculated logyof 7.5. Under environmental conditions a parthaf primary
amine proportion might be protonated yielding allginmonium ions. Accounting for the
protonation equilibrium of primary alkyl amines @nvironmental media the logdg might be
adjusted to a lower level than 7, but an exact tiieation is not possible.

4.3.1.2 Measured hioaccumulation data

At the moment there is only a single indicativedgt@bout bioaccumulation of long-chain alkyl
amines available (Akzo, 2006). As this study wadqumed with several modifications within a
PBT assessment and following neither GLP nor CAiggsstions for alternative test procedures
(e.g. using radio-labelled material), the test ltssare not robust and may be used as indicative
values. In order to experimentally assess the bioaalation potential of long-chain alkyl amines
in fish, hexadecylamine was chosen by Akzo as aesgmtative. In all relevant properties
(molecular weight, chain lenght, lipophilicity, amption) hexadecylamine sufficiently reflects
physico-chemical parameters of all other compouwwittsn the amine group (Table 4).

In the preliminary test on bioconcentration, uptaitel bioconcentration of hexadecylamine in
common carp Qyprinus carpio) were determined. As the experimental setup astpedecure
were not conform with GLP the gained data show mesaincertainty. During the study using
hexadecylamine as test substance, analytics wei@mped using GC/MS. The solution for the fish
test was prepared from a stock solution (300 pbyljurther dilution to a nominal concentration of
3 ug/L. Due to adsorption problems during the tesivell as sampling and extraction procedure
only 50 — 80 % of the nominal concentration in Hwparia could be recovered. After exposure
period, the whole fish burden ranged from 1500 @6 g/kg and from 8000 to 15000 pg/kg in
mucous/scales, respectively. After removing mucemsl scales and washing the fish with
chloroform the residual concentration was 650 t0 8§/kg. Repeating the rinsing procedure with
acidified methanol, the concentration further dreghpo 280-600 g/kg. Hence, it can be concluded
that physical adsorption as well as ionic binding@tganism’s surfaces occured.

Considering these effects and using the nominatewmation of 3 pug/L and whole fish body
burden as input, the BCF may reach 1200. Using thdyanalysed recovery concentration (50% of
the nominal) in the test water, the BCF increage®2400. Utilizing instead the concentrations
measured in fish after removing and complete rmsamd assuming 50 % of the nominal
concentration as input values, the calculated Biges between 400 and 570.

Summarising all scenarios, a BCF for hexadecylanmmght reach from 200 (nominal water
concentration, concentration in fish after the reaicand washing procedure) up to 2400 (lower
reanalysed level in aquaria, concentration in whigdd without treatment), depending on the
selected input values for this calculation.

Summarizing all scenarios, a BCF for hexadecylamimght reach from 200 (nominal water
concentration, concentration in fish after the reaicand washing procedure) up to 2400 (lower
reanalysed level in aquaria, concentration in whidd without treatment), depending on the
selected input values for this calculation.

18



ANNEX VI REPORT: (Z)-OCTADEC-9-ENYLAMINE (CAS 112®-3)

Derivation of a BCF via group approach:

The derivation of one realistic worst case BCFtfar 5 assessed primary alkyl amines based on the
indicative bioaccumulation test using hexadecylamia possible by respecting all physico-
chemical properties influencing bioaccumulationk€ad).

All of the 5 assessed fatty amines belong to tineesgroup of chemical substances. They consist of
a long chain aliphatic backbone and a primary ansigs€unctional group. However, each fatty
amine represents a mixture of constituents diftermchain length distribution and the degree of
unsaturation. The physico-chemical properties aostiy influenced by the non-polar alkyl chain
and the amino function which incorporates basieity polarity. Therefore all long chain alkyl
amines show surface activity and a propensity tsogmtion and ionic binding to acidic
surfaces/counterparts like humic acids. The chdméztivity is mainly governed by the electron
rich amine function as well as olefinic double bendhich can be further functionalised.

The bioaccumulation potential of a substance @nglly correlated to its lipophilicity, expressed as
log Kow, the molecular dimensions as well as to its cdpalof being metabolised. In most cases,
the bioconcentration of chemicals is determinednigddy their lipophility, which is reflected by
the log Kow. However, fatty amines are surfactants, consisting long, non-polar alkyl chain and
a polar amino group. Common methods to determieeldg Kow do not fully account for the
specific partitioning behavior of surface-activebstances. As the experimental determination of
log Kow is hardly possible for surface active substandes fatty amines the calculated values
(from IUCLID dataset) are given with the exceptiof coco alkyl amine. The calculation for
hexadecylamine was carried out using the programWWKON v1.67, which is part of the
EPISUITE (US EPA) software package. Note that, iduthe surface-active properties of the fatty
amines, the calculated values are considered toutsde the application domain of the model.
Nonetheless, in absence of the possibility to garerealistic log Kkw values for surfactants, it is
necessary to estimate lipophilicity and partitignipehaviour from structural considerations. The
KOWWIN model is a fragment method developed by Meyand Howard (Meylan, 1995) and
reflects the influence of individual functional ggms on the overall lipophilicity of a substancesit
based on sound scientific principles and thus &n appropriate tool to support the examination of
lipophilicity and partitioning behaviour.

In accordance with qualitative expectations, thiewated log kow directly correlates with the
length of the alkyl chain, and the influence of gt olefinic double bonds on lipophilicity is
negligible. The calculated log dg values for tallow alkyl amines, hydrogenated tallalkyl
amines, octadecanamine,Z){octadec-9-enylamine as well as the reference tanbs
hexadecylamine are in the same range of 6.7-7.1chwtorresponds to a high hydrophobicity.
These results indicate that the long, non-polaylatkain dominates with respect to partitioning
behaviour. Accounting for the greater amount of imedchain length constituents (8-14 carbons)
the calculated log K for coco alkyl amines may be lower than 6, buteaact quatification is not
possible. So it can be stated that the 5 fatty amimcluding hexadecylamine show a similar
lipophilicity with coco alkyl amines being slighthgss lipophilic. The sorption behavior via ionic
binding is solely caused by the amino function e¢f@e a similar sorption propensity can be
assumed for these 5 substances.

Growing molecular dimensions are also affectingabeumulation as they may prevent an uptake of
substances by restricted gill permeation. The actudecular weigth cut-off is supposed at about
700 g/mol, so all 5 discussed fatty amines as aghexadecylamine are well below this threshold.
The molecular cross section diameter is similagbtnicting uptake when exceeding a certain value.
However, the long aliphatic chain in fatty aminsshighly flexible and thus the bulkyness is

depending on the actual conformer. Though, asdoh éatty amine the aliphatic chain is linear (not
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ramified) the bulkiness of tallow alkyl amines, Inggenated tallow alkyl amines, octadecamine and
(2)-octadec-9-enylamine is expected to be similahéxadecylamine due to the similar chain
length. The shorter alkyl chains of coco alkyl aesinmay slightly reduce the steric hindrance, but
the exact effect on bioaccumulation can not bdyeastimated.

Metabolisation of long chain alkyl amines normallpceeds via oxidation of the amino function to
imines and further hydrolysis to aldehydes (oxmmatideamination). The resulting aliphatic
aldehydes are further oxidised to fatty acids wraoh common intermediates in lipid metabolism.
Normally the chain length has no significant inflae on the transformation of long chain amines
to fatty acids so the metabolic rate is presum#idysame. However, olefinic double bounds enable
a second metabolic pathway to more polar produatgpoxidation and dihydroxylation. Therefore
fatty amines with unsaturated aliphatic chains rbayconverted slightly faster to more polar
metabolites.

Summarising all, a similar bioaccumulation potdntian be hypothesised for these 5 long chain
alkyl amines with minor differences in rate of nimibism. Because all 5 fatty amines are

considered as “readily biodegradable” these diffees in metabolism can be disregarded and it is
appropriate to assume the same realistic worstB@seof 1200 as determined for hexadecylamine.

Table 4: Comparison of physico-chemical propertiesfluencing bioaccumulation

Substance Amines, coco| Amines, Amines, n-Octadecan- | (2)-Octadec- | Hexadecyl-
alkyl tallow alkyl hydrogenated | amine 9-enylamine | amine
tallow alkyl (test substance
for BCF-test)
typical chain | 8% G, 4% Cyy, 4% Cyy, 5% Cua, 3% Gy, 100% Gg
length 7% G, 31% Gg, 30% Gg, > 90% Gg 13% Gg,
distribution | 50% G, 65% Gg 62% Gg 80% Gg
(major 36% Gy,
constituents) | 8% G,
8% Gis
molecular 194-204 g/mol| 267g/mol 263 g/mol 269.5 g/mol 267.5 g/mol 241.5 g/mol
weight (averaged) (averaged) (averaged)
log Kow no data 7.1 (calc} 7.3 (calc} 7.7 (calcy 7.5 (calc} 6.7 (calc}
BCF no experimental data available 200-2400,
1200 as
realistic worst
case

1) values were collected from IUCLID dataset
2) calculated with KOWWIN v1.67

4.3.2 Terrestrial bioaccumulation

No data available
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4.3.3 Summary and discussion of bioaccumulation

Appraising the calculated logd§ value of 7.5 for the non-protonated alkyl amingngdicant
bioconcentration can be assumed.

When judging the validity of the performed fishtiethe question about the adequacy of scale
dissection or any washing/rinsing procedure prioamalysis may provoke controversial opinions.
The different analytical results after these 2 ingsprocedures indicate that one part of surface
bound amine is physically adsorbed (removable whioroform) and another part is ionically
bound (only removable with acidified methanol). farthe rapporteur’s point of view fish’s surface
(mucous and scales) is an integral organ of thgarmsm. In particular gill membrane surface is
vitally important for fish and a strong adsorptiohamine on gill surface or scales may induce
adverse effects on viability of fish.

As the adsorbability of long-chain amines is veighhand desorption rate is expected to be low, the
rapporteur strongly advocates an incorporationuofase loading in determination of body burden
respectively BCF. Thus, all available informatiandicate for a high bioaccumulation potential,
probably with BCF > 1000. Using the results of thalicative bioaccumulation study, the
rapporteur proposes to use a realistic worst caSE 8f 1200 (whole fish burden and nominal
amine concentration) for C&L purposes. This faduisher supported by the high logiof about

1.

4.4 Secondary poisoning

Not relevant for this dossier
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5 HUMAN HEALTH HAZARD ASSESSMENT

In the toxicological section of the original EU RiAssessment Report prepared by Germany, five
different primary alkyl amines were evaluated tbgetin a ‘many-to-many read-across’ approach
based on similarity in terms of common functionabups and common metabolic breakdown
products (for details cf. further below in this sew). Although now separate CLH reports are
submitted for each of the five amines, it was dedido present in each case the complete
patchwork of toxicological data for the entire gooun order to ensure a consistent hazard
assessment for all compounds under question.

Table 5: Overview of the primary alkyl amines/aminemixtures included in this CLH report *

Substance Amines, coco | Amines, tallow | Amines, n-Octadecan- (2)-Octadec-9-
alkyl alkyl hydrogenated amine enylamine
tallow alkyl
CAS 61788-46-3 61790-33-8 61788-45-2 124-30-1 1039
% Cﬁ saturated 0.5 - - - -
% C8 saturated 8 - - - -
% CLO, saturated 7 - - - -
% C.I.Z, saturated 50 1 1 - 1
% 014, saturated 18 3 4 - 2-4
% C.I.4, single unsaturated 18 1 0.5 5 -
% CLS, saturated - 0.5 0.5 - -
% 8 29 30 0.6
C.I.6, saturated 12-14
% CLG, single unsaturated| ~ 3 0.5 -
% C.I.?, saturated - 15 - -
% ClB, saturated 1.5 23 60 > 90 8
% C.I.S, single unsaturated 6 37 2 - 67
% CLB, double unsaturated 1 15 - - 5
Total content of > 99 % 99 % > 99 % >99 % > 98 %
primary amines
Possible impuritie§ non-reacted fatty acid nitr- | non-reacted tal- | no data fatty acid amides,
tallow nitriles, | iles, secondary| low nitriles, sec- fatty acid nitriles,
secondary and | fatty acid am- | ondary and terti- secondary fatty
tertiary amines,| ides and hydro-| ary fatty amines, amines and paraf-
water carbons bis(hydrogen- fins
ated tallow alkyl
amines), water
Proposed C&L | Xn, C; Xn, C; Xn, Xi; Xn, Xi; Xn, C;
for human health | Rp2-35-37- R22-35-37- R37/38-41-48/22 R37/38-41-48/22 R22-34-37-48/22
acc. to Dir. 48/22 48/22
67/548/EEC
Proposed C & L | Acute Tox 4 Acute Tox 4 Skin Irrit 2 Skin Irrit 2 Acute Tox 4
for human health | Skin Corr 1A Skin Corr 1A | Eye Dam 1 Eye Dam 1 Skin Corr 1B
acc. to Reg. (EC) | STOT SE 3 STOT SE 3 STOT SE 3 STOT SE 3 STOT SE 3
1272/2008 STOT RE 2 STOT RE 2 STOT RE 2 STOT RE 2 STOT RE 2

H302-314-335-
373

H302-314-335-
373

H315-318-335-
373

H315-318-335-
373

H302-314-335-373

* Percentages given should be understood as cgeageaverages
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Primary amines of different chain length

Each of the primary alkyl amines considered in R#R represents a mixture derived from fatty
acids of varying carbon chain length. An overviewgiven inTable 5. It is important to note, that
coco alkyl amines consist of shorter carbon chamgths (mainly &) as compared to the other
mixtures (which are composed mainly ofs@nd Gg primary amines). Tallow alkyl amines (CAS
61790-33-8) differ from hydrogenated tallow alkyhiaes (CAS 61788-45-2) by a higher content
of unsaturated bonds in the hydrocarbon chain.

The most prominent toxic property of the primarlyalamine mixtures assessed in this report is
irritancy/corrosivity based on strong basicity, wich, in the range present in the mixtures
assessed by this report, carbon chain length caxected to be of only minor influence, if any.

Saturated vs. unsaturated primary amines

The presence of one or more double bonds mightuatdor additional chemical reactivity — and,
thus, different biological activity - in unsaturdtes. saturated fatty primary amines.

With respect to direct reactivity, in principle etlelectron density of a double bond and, thus, its
nucleophilicity (tendency to react with suitablecattophils) is increased by the positive inductive
(+1-)effect of neighbouring alkyl substituents, whiis generally bound to increase with the size of
the latter. On the other hand, '[...]field effecteays decrease with increasing distance and in most
cases [...] cause very little difference in a bonarfoonds away or more' (March J, 1985). For this
reason, at most slight differences, if any, in eaphilic double bond reactivity, which in addition
might as well be balanced by enhanced steric himedran the longer-chain amines, are expected
between n-tetradec-9-enylamine, the major unsadraonstituent of the coco alkyl amines, n-
hexadec-9-enylamine (strong in tallow and hydroggthamines), or n-octadec-9-enylamine (tallow
amines, (Z2)-octadec-9-enylamine).

Regarding metabolisation, another characteristiordfaturated fatty amines — or their correspon-
ding fatty acids — is given by the fact that theeempound classes are subject to metabolic epoxid-
ation and subsequent hydrolysis to vicinal diofs gection 5.1.1.3). These products of metabolism
reportedly can increase oxidative stress in exptisedes and provoke inflammatory processes. As
an example, the epoxidation products of linoleid 4Z,Z-octadeca-9,12-dienoic acid), present at
low percentages both in tallow and coconut oil (#mas a potential breakdown product of coco
alkyl and tallow alkyl amines), and their corresgimig diols, have been linked to inflammation,
adverse effects on the cardiovascular system anithetoAcquired Respiratory Distress System
(ARDS), e. g. in Greene JF et al., 2000. On thermtand, linoleic acid is an essentiab-fatty
acid, required as a precursor of arachidonic ackky compound in prostaglandin synthesis. A net
beneficial effect on atherosclerosis has been faistli(a. 0. by Sato M et al., 2005).

Summary of the rationale for the grouping approach

In summary, common biological activity of the primalkyl amines evaluated in this report can be
assumed based on a) the common primary amine gbdupe common metabolic degradation via
deamination to the corresponding aldehydes, foltbyg oxidation to the respective carboxylic
acids, and subsequeptoxidation. Additional biological activity of unsatated vs. saturated fatty

amines will be dealt with, if and where applicable.

Given the spatial distance between the amine amdlddoond moieties, it appears reasonable to
assume that amine and double-bond reactivity waéll ibdependent of each other, i. e. amine
reactivity will be comparable for all amines undgrestion, while double bond reactivity will

basically be the same for an amine and its corredipg carboxylic acid. With respect to the latter,
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it should be borne in mind that most of the unsdad primary amines under investigation in this
report derive from — and will be metabolised toattyf acids, which are present in humans at high
endogenous levels and are also consumed in thevidiet multitude of fats of plant and animal
origin, e. g. palmitoic acid (cis-n-hexadec-9-ena@d) in palm oil and oleic acid (Z-octadec-9-
enoic acid) in olive oil (with contents exceedin%).

5.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

5.1.1 Summary of toxicokinetics, metabolism and distribuion

Data on toxicokinetics, metabolism, and distribatad any of the amine mixtures listedTable 5
above are not available. However, studies exighertoxicokinetics, metabolism, and distribution
of single definite constituents of the mixtures.

5.1.1.1 Absorption

Based on the physico-chemical properties of thpes/e alkyl amine mixtures, low inhalation
and oral bioavailability can be anticipated. Twongmunds, i.e. coco alkyl amines and (Z)-octadec-
2-enamine are liquid under normal ambient cond#tjavhereas the other three substances are waxy
solids. The average molecular weight ranges from {(&co alkyl amines) to 269.5 g/mol
(octadecylamine). Apart from the calculated watdulsility of 0.12 mg/L for tallow alkyl amines,

all other alkyl amines are insoluble in water. LRgy has been calculated for all amines with the
exception of coco alkyl amines and ranges fromt@.1.71. The vapour pressure of all amines is
very low.

Oral route

On the other hand, data from acute and repeatedlsiodies in animals performed with compounds
summarised in this dossier demonstrate systemectsffafter oral administration. Therefore, as a
worst-case estimate, a value of 100 % oral absorp$i assumed.

Inhalative route

Based on physico-chemical parameters includingolatility, exposure by inhalation to vapours
is expected to be low. However, due to the seweitant/corrosive effects observed with primary
amines, uptake via inhalation - as far as inhatkagaposure to vapours is possible - might be
facilitated by tissue damage caused at the sitentdy. On the other hand, exposure to aerosols
might lead to a higher absorption rate and thustrdgnstitute a more severe hazard. Again, 100 %
inhalation absorption is used as a worst-case attim

Dermal route

Based on the basicity and corrosive propertiehefprimary alkyl amines, dermal absorption as a
consequence of facilitated penetration through dgmakin can be anticipated. 1-dodecanamine,
as a constituent of the alkyl amine mixtures, wasogbed from the skin of mice following 24-h
occlusive application. Depending on solvent andceatration, up to 57 % were absorbed (lwata Y
et al. 1987). This value for dermal absorption rtierefore be used as a wecsise estimate in risk
characterisation.
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5.1.1.2 Distribution

Experimental data in animals show that, followingravenous injection of single alkyl amines of
varying chain lengths {{C]-octanamine hydrochloride*N]-octanamine hydrochloride *'C]-
octanamine and"}C]-decanamine), bioavailable amounts of alkyl amiaee rapidly distributed
into the lung, brain, heart, spleen, kidneys, aner |(Blaschko H, 1952; Fowler JS et al., 1976a,b;
Gallagher BM et al., 1977a; Tominaga T et al., 398n lung, brain, and heart, tissue
concentrations of amines increased with increasivagn length, when chain lengths of, C,o, and
C.3 were compared.

5.1.1.3 Metabolism

After intravenous application of 3 - 4 mCi'¢]-octanamine to human volunteers, 65-70 % of the
applied radioactivity was taken up by the lung;sthate decreased to 16-19 % after 30 min.
Oxidation by flavin-containing monoaminooxidasesA®) was rapid with 95 % of the blood
radioactivity at 2 min present in the form of deaated metabolites. The build-up of deaminated
metabolites in blood was followed by accumulatidrradioactivity in the liver (18-27 % of the
injected dose after 30 min). Cumulativéd]-carbon dioxide excretion within 35 min was 10%3

of the injected dose, and urine accounted for 1-@f ¥he applied dose after 1 hour (Gallagher B et
al. 1977b).

It has been shown that alkyl amines are oxidatividaminated by MAO with concomitant
formation of ammonia and the corresponding alkyliremaldehyde (Tenne M et al., 1985;
Tominaga T et al., 1987; Tynes RE et al., 1986)d@tve deamination decreases with increasing
carbon chain length. Subsequently, the aldehydéugts are oxidised by aldehyde dehydrogenases
to the corresponding carboxylic acids (Fowler J8letl976a; Tominaga T et al., 1987), which, in
turn, are further metabolised Byoxidation, a process which is described in broatitlin standard
biochemistry textbooks (e. g. Stryer L, 1994).

Monounsaturated fatty acids, such as those obtaasechetabolic intermediates from the amines
evaluated in this report, are subject to hydroxgraand epoxidation (e. g. Ruettinger RT & Fulco
AJ, 1981). Epoxides can then be hydrolysed to siailibls by soluble epoxide hydrolases (SsEH), as
has been shown e. g. for methyl linoleate.

5.1.1.4 Excretion

Fatty amines are mainly oxidised to and excrete@@svia the lungs. This has been shown a. o.
for n-dodecylamine in mice (lwata Y et al., 198dwHer JS et al., 1976a) and rabbits (Fowler JS et
al., 1976b). Only a minor part of administered oadtivity was found in the urine following i. v.
administration to human volunteers (Gallagher Blgtl977, cited in GDCh, 1994).

5.2 Acute toxicity
5.2.1 Acute toxicity: oral

5.2.1.1 Amines, coco alkyl

In an unpublished OECD TG 401 study, coco alkylresi('Armeen C'), a clear light-yellow, oily
liquid (purity not given), was orally applied tovéi Wistar rats per dose group and sex at doseslevel
of 500, 1000, 1500, and 2000 mg/kg bw. The substaras applied as a 20 % solution in peanut oil
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(pH 8.1). No mortalities were observed during tinst 24 h post-exposure. At 500 mg/kg bw, one
male died within 24 and 48 h, while no further nabties occurred (total mortality within 14 days
p. a.: 20/0/10 % for M/F/IM+F). At 1000 mg/kg bw,eomale died between 24 and 48 h and one
female between 48 h and five days (total mortalithin 14 days p. a.: 20/20/20 % for M/F/IM+F).
At 1500 mg/kg bw, one male and one female died detw24 and 48 h, while another male and
female died between 48 h and five days (total nfitrtavithin 14 days p. a.: 40/40/40 % for
M/F/IM+F). At 2000 mg/kg bw, all males died withindays, two between 24 and 48 h and the
remaining three between 48 h and five days; onalemied between 24 and 48 h, another three
between 48 h and 5 days, and the fifth between Baysd 7 (total mortality within 14 days p. a.:
100 % for M/F/M+F) days 5-14An LD sy of 1300 mg/kg bw (1240 for male and 1390 for fenel
rats) was calculated(Probit analysis according to Finney). Clinicajrs observed in all treatment
groups included apathy, slight to pronounced irl@gposture, uncoordinated movements, reduced
reflexes, cyanosis, salivation, piloerection, dligheduced breathing rate and some cases of slight
hypothermia. Symptoms started from 20 minutes altsing and were present until death or up to
7 days in survivors. After dissection of dead angnalight reddening and liquid congregations
were detected in the gastrointestinal tract. Tiveeee no pathological findings in the surviving
animals (IBR Forschungs GmbH, 1983a).

In another unpublished GLP-compliant study accaydanOECD TG 401 (limit testwith5 M +5 F
at 2000 mg/kg bw, another five females each us@$@® and 3000 mg/kg bw), coco alkyl amines
(Genamin CC 100 D'), a nearly colourless to lighitow liquid (purity 99-100 %), was orally
applied to Wistar rats using sesame oil as a veh#diter treatment with 2000 mg/kg bw, one male
(between post-exposure days 4 and 5) and one feaays 2-3) died. Two females (one after 90
minutes the other between days 1-2) of the 2500kgndpw group and three females (140
minutes/day 0-1/days 1-2) of the 3000 mg/kg bw pralied, respectivelyThe LDsy was
established at > 2000 mg/kg for males and 2820 mg/kw for females.Clinical signs observed

in all treatment groups included retracted flartksnched posture, stilted gait, irregular breathing,
diarrhoea, and reduced spontaneous activity. Sanmeass showed bloody encrusted edges of the
palpebral fissures. Symptoms started between 1MiBlites after onset of treatment and were
present until death or up to 5-10 days in survivérartly darkened liver, brightened spleen and
yellow-dark red filling of the gastrointestinal ttawas observed in dissected bodies, while there
were no pathological findings in survivors (HoecA&, 1988Kk).

In a further unpublished study according to OECD 4@ (GLP-compliance not stated), five
Sprague-Dawley rats of each sex were administeré@ % w/v aqueous solution of coco alkyl
amines (‘Armeen CD', purity 99 %) as a single atake (dose levels 1800, 2560, 3620 or
5120 mg/kg bw). Additionally, five rats of each sewere treated with the test vehicle (distilled
water) at a level equal in volume (12.8 mL/kg bw)the highest dose level of the test substance
solution administered. Animals were observed foerbwigns of toxicity at 0.25, 0.5, 1, 2, and 4
hours after dosing and daily thereafter for a tatdll4 days. Individual body weights were
measured at study initiation and termination (ddy. Necropsy was performed on all animals to
assess any treatment-related gross pathologicalgesa Mortalities within the first 6 days of the
observation period were as follows: 0/5 males abdémales at 1800, 1/5 males and 1/5 females at
2560, 1/5 males and 4/5 females at 3620, and 5I8snzend 4/5 females at 5120 mg/kg bw. One
additional death of a male animal from the 1800kmdiw treatment group occurred on day 8.
Animals in the 3620 and 5120 mg/kg bw treatmentigsoappeared lethargic within 15 minutes of
treatment and throughout dayThe acute oral LDsg of the test substance for male and female
animals combined (calculated by Finney’'s Probit Methods (1964)gps 2040 mg/kg bw with

95 % confidence limits of 1510 to 2760 mg/kg bvClinical observations through the first week of
observation included lethargy, chromodacryorrhepéstaxis with closed eyes, and emaciation. All
animals in the 2560 mg/kg bw treatment group ammkaubdued and lethargic on day 1 beginning
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1 hour after treatment. Additional clinical sigreported on day 2 were chromodacryorrhoea and
epistaxis with half-closed eyes by day 5 for alhaais in this group. One animal in the 1800 mg/kg
bw treatment group appeared lethargic 1 hour &atment. Lethargy was observed in all animals
in the group at day 2, with epistaxis in two anisna day 3 and recovery of all animals in the group
by day 4. All control animals appeared normal tigltothe observation period. The one surviving
animal in the 5120 mg/kg bw treatment group and&emand 1 female in the 2560 mg/kg bw
treatment group lost weight by the end of the oleteyn period. The majority of animals
necropsied revealed no abnormalities. Abnormaldietected included gaseous distended stomach
with fluid filled gastrointestinal tract, congesti@f the lungs, intestinal and renal adhesions, and
hard and discoloured spleen (Hazleton Laboratofesope Ltd., 1979a, cited in: Toxicology
Regulatory Services Inc., 2003).

From a corresponding unpublished study which usezb calkyl amines (‘Armeen CDY) in an
aqueous dilution of 20 % w/v, &rD 5 of > 6000 mg/kg bwwas concluded (Hazleton Laboratories
Europe Ltd., 1979b, cited in Toxicology Regulat&srvices Inc., 2003).

5.2.1.2 Amines, tallow alkyl

In an unpublished OECD TG 401 study, tallow alkyliaes (‘Genamin TA 100 D'), a whitish wax
(purity 99-100 %), were orally applied to Wistatsrat doses of 2000 (5 males + 5 females) and
2500 mg/kg bw (5 males only). The test substancesuapended in sesame oil. In the 2000 mg/kg
dose group, 1/5 males was found dead on day Gewrilbles survived. After administration of
2500 mg/kg bw, 1/5 males died within 24 hourgnce, the oral LDy of tallow alkyl amines
exceeded 2000 mg/kg bw (2500 mg for maleg)he following clinical signs were observed fol-
lowing dosing: hunched posture, flanks drawn ihggrection, irregular breathing, abnormal gait,
diarrhoea, crusted eyelids and snout (both malesfamales), decreased spontaneous activity,
uncontrolled movements, crawling-like movementsaeiation, drowsiness, gasping (males). All
symptoms disappeared by day 11 or 12. Decreaseg weidht gain was observed the first week
post-dosing. Necropsy of animals that had died alek stained liver, pale-coloured lungs and
gastrointestinal tract swollen with gas. Animalsrdgeced following termination of the experiment
showed no gross changes (Hoechst AG, 1988i).

In another unpublished, non-GLP, but guideline-clamp oral toxicity study according to OECD
TG 401, tallow alkyl amines ('Armeen T', purity rgpven), were applied to groups of 5 male and 5
female Wistar rats at 1.5, 2.5, 3.5, and 5.0 mlb\g(1.17, 1.95, 2.73, and 3.9 g/kg bw). Water was
used as a vehicle. Animals were observed for sifnexicity at approximately 30 minutes at 1, 2,
3, 6, 24, and 48 hours and on days 4, 6, 7 analiegivng dosing. Body weights were determined
on day O and 14 for all surviving animals. TheshDalue was determined by Probit analysis.
Treatment with tallow alkyl amines was fatal fob Thales and 1/5 females at 1.5 mL/kg bw, 3/5
males and 2/5 females at 2.5 mL/kg bw, 4/5 males3h females at 3.5 mL/kg bw, and 5/5 males
and 5/5 females at 5.0 mL/kg bresulting in an LDsp of 2.40 mL/kg bw or ca. 1.87 g/kg bw for
both sexes Clinical observations included: incoordinationyanosis, excessive salivation,
piloerection, reduced respiration, and hypotherritee surviving animals appeared normal at the
end of the 14-day post dosing observation periB& (Forschungs GmbH, 1983b).

5.2.1.3 Amines, hydrogenated tallow alkyl

In an unpublished OECD TG 401 study, hydrogenaa#dw alkyl amines (‘'Lilamin AC-HBG-P"),

a white granular solid (purity not given), were ltyrapplied to Wistar rats at a dose of 5000 mg/kg
bw. The substance was applied as a 50 % suspeimsibf methyl cellulose (limit-test). There
were no deaths; hencéhe LDsy exceeded 5000 mg/kg bwClinical signs were diarrhoea,
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piloerection, hunched posture, abnormal gait, aaltbipof extremities. Complete recovery from
these clinical signs was observed by day 5. Bodighte were initially reduced but body weight
gain was not different from controls by the endraf study (day 15). No treatment-related effects
were observed at necropsy (Huntingdon Researchré&;dr@95).

In an unpublished OECD TG 420 study, hydrogenaaéidw alkyl amines (‘Farmin TH'), a white
solid (purity not given), were orally applied tonfale Sprague-Dawley rats at doses of 500 and
2000 mg/kg bw. The test substance was suspendeébiaqueous Tween 80. One female treated at
2000 mg/kg died in the course of the last day efdhservation period. There were no mortalities in
the 500 mg/kg bw treatment group. Clinical sign$ath dose levels included hunched posture,
rattling breath, piloerection, ataxia, decreasedomactivity and muscle tone, pallor and traces of
blood in the snout. Necropsy revealed no pathodddimdings. It was concluded that the test
substance wa$ree of any significant toxicity'. (Centro de Investigacion Y Desarollo Aplicado,
S.A.L., 1995a).

In a further well-conducted unpublished, non-GLInpbant study according to OECD TG 401 (6
animals/dose group), hydrogenated tallow alkyl asiiAmin HBG'), a semi-solid beige-coloured
paste (purity not given) were orally applied in @raib Sprague-Dawley rats at doses of 3000, 3900,
5070, 6590, and 8560 mg/kg bw in a volume of 20 kglidw. Deaths were observed from 3900
mg/kg bw on (one animal died on day 2) amdLDsy of 4800 mg/kg bw was establisheiethod:
Thompson Moving Average Interpolation). All deatiecurred within one to three days following
dosing. According to the main study, no deaths weperted in a pre-study in the dose grogps
3000 mg/kg bw. Clinical signs, present in all treants, were piloerection and hyperkinesia.
Necropsy findings were normal at 3000 mg/kg bw.3800 mg/kg bw, fluid gut contents and red
stains in gut and, at doses higher than 5070 migikg additionally test substance in stomach,
patchy lungs, and pale-coloured kidneys were fo(ingderesk Research International, 1979).

5.2.1.4 Octadecylamine

In an unpublished OECD TG 401 study, octadecylanfi@denamin 18 R 100 D'), a whitish waxy
solid (purity approximately 100 %), was orally apglto Wistar rats at a dose of 2000 mg/kg bw
(limit-test). The substance was solubilised in sesail under heating. One male died on day 4,
hencethe LDs exceeded 2000 mg/kg bvClinical signs: all animals showed reduced sposdas
activity, piloerection, hunched posture, abnornaat,geduced activity, and irregular breathing. One
male had a swollen abdomen. All animals recoveseday 9. The animal that died had a decrease
in body weight on day 4. No other effects on bodyghit were noted. The following observations
were noted at necropsy for the animal that dieaimach filled with test substance and gas, flanks
drawn in, dark-coloured liver, red staining of Igngntestine and pancreas, intestines filled with
gas, and shrunken spleen. Surviving animals didshoiv any remarkable findings at necropsy
(Hoechst AG, 1989a).

In another unpublished OECD TG 401-like study, agpnately 100 % octadecylamine (‘Genamin
SH 100 D) in sesame oil were orally applied to Mfisats at a dose @D00 mg/kg bw (limit-test).
The dose was non-lethalhowever, for up to 7 hours following treatmergduced spontaneity,
crouching and retracted flanks were observed irattimals (Hoechst AG, 1988l).

5.2.1.5 (2)-Octadec-9-enylamine

In an OECD TG 401 study, octadecenylamine (‘Noram dleylamine), an opaque, non-
homogenous liquid (purity 97.9 %), was orally apglto Sprague-Dawley rats at doses of 200, 500,
1000, and 2000 mg/kg bw. In a pre-test (limit tegth 2000 mg/kg bw, no vehicle was used. The
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substance was heated to approximately 30 °C anddwiith corn oil for the lower dose groups in
the main test. Mortalities were 10, 0, 20, and 7%he respective dose groupdales (LDso
approximately 1200 mg/kg bw) were more sensitive agpared to females (LB, approximately
2000 mg/kg bw); the LDy for both sexes was established at 1689 mg/Kgrobit analysis).
Clinical signs included hypokinesia and/or sedatjifoerection and dyspnoea, abdominal swell-
ling. A decrease in body weight gain was noted betwday 1 to 5 at 200 and 500 mg/kg bw, per-
sisting in one male and one female at 200 mg/kgbgvat 1000 mg/kg, and returning to normal by
day 8. Body weight gain was also decreased at &@i§JRg bw from day 1 to 8, returning to normal
by day 15. No abnormalities were noted at necr¢@epntre International Toxicologie, 1993).

5.2.2 Acute toxicity: inhalation

5.2.2.1 Amines, coco alkyl

In an unpublished range finding study, groups ofrteale Sprague-Dawley rats were exposed to a
vapour of coco alkyl amines (‘Armeen C') at meaalydital concentrations of 0.063 and 0.099
mg/L for one hour by whole-body exposure. Chamhmrcentrations were monitored during the
entire one-hour exposure period at a rate of 0/G#r. Rats were observed for mortality and signs
of toxicity and/or abnormal behaviour throughout #xposure and afterwards daily for 14 days.
Body weight was recorded prior to exposure and an . All surviving rats were subjected to a
gross necropsy, and the following tissues excisetl @eserved in 10 % neutral buffer formalin:
brain, liver, kidney, heart, pancreas, stomachgsuispleen, and testes. Tissues from animals of the
0.099 mg/L group were examined under a light mwope.There were no deaths, accordingly,
the one-hour LGCsp was found to excee®.099 mg/L. After five minutes of exposure, several rats
in the 0.063 mg/L dose group showed cleaning belayvbut were inactive otherwise. All animals
were hypoactive after ten minutes. After 40 minuwsveral animals exhibited a slight irritation
around the muzzle. This latter effect, as well gsolactivity in all rats, continued for the remainde
of the exposure period. After ten minutes of expesll rats in the 0.099 mg/L dose group were
hypoactive. After 30 minutes, several animals shibgsigns of irritation, were preening, and exhib-
ited a nasal discharge. At the end of the one-baposure, all rats showed mild to severe irritation
around the muzzle and had reddish areas on theAfurats in both groups exhibited normal
appearance and behaviour throughout the 14-dayeppsisure observation period. A mean body
weight gain in both dose groups was noted at thtk afnthe observation period. No necropsy
findings were noted in any rats from both dose gsoMicroscopic evaluation of selected tissues
from the rats in the 0.099 mg/L dose group includedimal to slight peribronchial lymphoid
hyperplasia present in the lung, as well as miniim@l interstitial nephritis in seven of the texts;,

but these findings were not rated as compoundegl&istomorphologic alterations. All other
tissues were within normal histological limits (Heton Laboratories America Inc., 1975, cited in:
Toxicology Regulatory Services Inc., 2003).

5.2.2.2 Amines, tallow alkyl

No data available

5.2.2.3 Amines, hydrogenated tallow alkyl

No data available
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5.2.2.4 Octadecylamine

No data available

5.2.2.5 (2)-Octadec-9-enylamine

No data available
5.2.3 Acute toxicity: dermal

5.2.3.1 Amines, coco alkyl

In an unpublished, GLP-compliant study according Qe&CD TG 402, coco alkyl amines
(‘Amine KK'), a yellow liquid (purity 100 %), wasedmally applied under occlusion to Sprague-
Dawley rats. At a dose level of 500 mg/kg body weigoco alkyl amines were applied undiluted
(application volume 0.63 mL/kg bw), at a dose leseR000 mg/kg bw the substance was applied
as a 40 % solution (w/v) in distilled water (apption volume 5 mL/kg). Compared to a regular
OECD TG 402 study, the number of animals used wdaaed (2 instead of 5 animals/sex/dose).
There were no mortalities, hence, the LR was > 2000 mg/kg bw.No clinical signs were
observed at 500 mg/kg bw. At 2000 mg/kg, hunchextyre, abnormal gait, lethargy and decreased
respiratory rate were noted. Signs of dermal reastat the application site of both treatments were
well defined to moderate oedema until days 4-5dHaabs, persisting to the end of the observation
period, frequently prevented the assessment ofrvadeluntingdon Research Centre, 1985).

In another unpublished, GLP-compliant study base@&CD TG 402, coco alkyl amines ('Armeen
CD"), purity 99 %, was dermally applied to New Zesal White rabbits under semi-occlusive
conditions for 24 hours. Three rabbits of each were administered a single dermal dose of the
undiluted test substance at a volume of 2.0 mL @16(@)/kg bw. The hair on the backs of the
rabbits was clipped 24 hours prior to test substatministration. Abraded areas of one male and
two female rabbits in each treatment group wer@amex by penetrating the horny layer of the
epidermis without causing bleeding. The treatmeas \&pplied to the intact or abraded exposure
site of each rabbit. Animals were observed dailynfmrtality and signs of toxicity for a period of
14 days. Individual body weights of surviving anlmavere measured at study initiation and
termination (day 14). Necropsy was performed orradbits and all abnormalities were recorded.
One male animal with intact exposure site died &y 8. Upon necropsy, cause of death was con-
cluded to be not treatment-related. This animal reggataced and no further animals died during the
study. All animals showed small to moderate bodyghtegains by the end of the observation pe-
riod. Skin irritation reactions were produced ihadimals following treatment. Necrosis and eschar
formations were reported for all animals. Modertiesevere oedema during day 1 to 4 was
replaced by hard dry skin with marked atonia. Sar#liation was noted at the end of the
observation period revealing the presence of begtlesions. Necropsy revealed the presence of
hard necrotic treated skin with thickened new skimormal to beet red colour underneath. No
marked abnormalities were noted in any other orgBms dermal LDsp was> 2 mL (1600 mg)/kg

bw for both sexes(Hazleton Laboratories Europe Ltd., 1979c, cited Tioxicology Regulatory
Services Inc., 2003).

5.2.3.2 Amines, tallow alkyl

No data available. Studies on skin irritation da malicate significant systemic toxicity after der-
mal application.
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5.2.3.3 Amines, hydrogenated tallow alkyl

No data available. Studies on skin irritation da madicate significant systemic toxicity after
dermal application.

5.2.3.4 Octadecylamine

No data available. Studies on skin irritation da madicate significant systemic toxicity after
dermal application.

5.2.3.5 (2)-Octadec-9-enylamine

No data available. Studies on skin irritation da mudicate significant systemic toxicity after
dermal application.

5.2.4 Acute toxicity: other routes

5.2.4.1 Aspiration hazard

Normally, aside from concrete evidence in humarassification/labelling of a substance for
aspiration hazard is triggered if it is a hydrocartwith a kinematic viscosity < 7 x 10° m?/s at
40 °C. The latter can be obtained as the quotiémtynamic viscosity if, in Ns/nf or Pas) and
density p, in kg/nt). The following arguments pro/contra C & L for asfion hazard have been
identified:

Viscosity

While the density of chemicals is frequently praddn their Material Safety Data Sheets (MSDS),
viscosity data are only rarely available. In thenewous materials for which MSDS were provided
in the frame of this report, dynamic viscosity datre found only for the mixtures listed Table

6.

Table 6: Viscosity of alkyl amine mixtures (SourceMSDS)

Trade name | Contains n (Ns/nf)* p (kg/m’)?! v (m°/s, calculated®)

Farmin C Coco alkyl 5-20 (at 30 °C) 780 (at 60 °C) ca. 6.4 x 16-2.56 x 10°
Farmin TH | Hydrogenated tallow alkyl 5-20 (at 50 °C) | 790 (at 50 °C) ca. 6.3 x @.53 x 10°
Farmin O (2)-Octadec-9-enylamind  5-20 (at 30 °C) 6 &8t 50 °C) ca. 6.2 x 192.53 x 10°

1 Source: MSDS of the manufacturéCalculated by using the formua= n/p

As a general trend, it can be seen that kinemadwosities are below or borderline to the critical
value of 7 x 16 m?/s. Density values could be expected to be slightlynot significantly higher at
40 °C as compared to the values given for higheperatures in the table. It is noted that these
data are associated with considerable uncertaastypo details on their generation are known. Also,
only a range of dynamic viscosities is given.

Hydrocarbons

Due to the presence of a nitrogen atom, the prinadkyl amines under investigation are not
hydrocarbons in the narrow sense. However, theytagora long linear hydrocarbon moiety
significantly influencing their physicochemical perties.
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Reactivity

At physiological pH, the primary amines considenedhis report are present in their protonated
form. As such, they are cationic surfactants wiaah be predicted to cause severe damage to the
respiratory system, in particular in the bronchealar region.

Toxicity

Histopathological evaluation of lung tissue is rmitinely performed in oral acute toxicity studies.
The clinical symptoms observed (laboured breathiagling noises) in these studies (cf. section
5.2.1) are not necessarily a result of aspiratibriest substance. In addition, kfstudies are
performed by gavage, and aspiration might occudaatally during this procedure.

On the other hand, severe lung damage was frequaertserved following repeated oral
administration of primary alkyl amines to rats, lbbly gavage and in the diet. However, in none of
the cases it was possible to attribute these fgsdimith sufficient certainty to substance treatment
and to rule out other, (micro)biological causes getction 5.6).

Nevertheless, even considering that observatiool aa breathing impairment and corresponding
lung noises or histopathological signs of acutelmonified pneumonia potentially can be traced
back to a great variety of factors, it is quitekstig, how many acute and repeat-dose study reports
cited in the present report make reference to syamptoms following administration of primary
alkyl amines.

Conclusion

For the primary alkyl amines addressed in this reploe database with respect to aspiration hazard
is inconclusive and thus insufficient to demandegponding classification/labelling.

5.2.5 Summary and discussion of acute toxicity

5.2.5.1 Oral

As a general trend in acute oral toxicity, thosaremmixtures containing significant portions of
unsaturated fatty amines (i. e. coco alkyl amitegw alkyl amines, and (z)-octadec-9-enylamine)
proved to be more harmful than those consistinghiypaf saturated fatty amines (i. e. hydrogen-
ated tallow alkyl amines and octadecylamine). lefsto speculation whether this can be explained
by an altered bioavailability, by direct reactivitf the double bond(s), or by metabolic toxificatio
(cf. introduction to this chapter and section 5Hpwever, the Ly of all three "unsaturated”
mixtures was found to be roughly in the same rdta§60-2000 mg/kg bw), and this can be seen as
a confirmation of the hypothesis that chain lerigtthe range of ¢ to Cigis at most a minor factor

of influence on the acute toxicity of primary fatikyl amines.

As a consequence of the obtained results it isqa®g to classify/labedoco alkyl amines, tallow
alkyl amines, and (Z)-octadec-9-enylamineas Xn;R22 (harmful if swallowed) following the
criteria of Annex VI to Dir. 67/548/EEC. According the GHS as adopted by the EU CLP
Regulation (Reg. (EC) 1272/2008), these substastuasld be classified ascute Toxicity Class 4
and the hazard phrabt02 (harmful if swallowed) should be assigned.

For the two mixtures predominantly consisting oftusated primary amine mixtures, |. e.
hydrogenated tallow amines and octadecylamine, nolassification/labelling for acute oral
toxicity is required.
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5.2.5.2 Inhalation

The one available acute (range-finding) inhalatiainstudy with coco alkyl amines (1 hour whole
body exposure) resulted in no lethality, but iftamcy at concentrations below 0.1 mg/L. This level
most likely does not represent the maximum tecliyiedtainable concentration (MAC), and data
at higher concentrations are not available. In tamldi animals were only exposed for one hour,
which is only a quarter of the period required g torresponding OECD test guideline.

On the other hand, in the context of this repoiis proposed to classify/label coco alkyl aminas f
corrosivity. Therefore, whil¢he database is insufficient to arrive at a conclusn with respect
to acute inhalation toxicity, based on animal welfare considerations, no furtbgting for acute
inhalation toxicity is proposed.

For the other amine mixtures, no experimental datacute inhalation toxicity are available. Based
on their physical state (waxy to solid) at ambiésmperature and corresponding low vapour
pressure, exposure to vapours or aerosols viaatibalis expected to be low or even unlikely. In
addition, considering the strongly irritant or eveorrosive properties of these substances, again,
additional animal testing is not seen as justifiein an ethical point of view. On the other hand,
testing with non-irritant dose levels will mostdily not contribute significantly to the database, a
the available study with coco alkyl amines has destrated a low likelihood for lethality of such
dose levels.

5.2.5.3 Dermal

In one acute dermal study with rats, ans4.€ 2000 mg/kg bw was demonstrated for coco alkyl
amines (‘Amine KK'). In rabbits, the highest cortcation tested, at which no treatment-related
mortality, but irritancy was observed, correspontted dose level of 1600 mg/kg bw, and ars.D
below 2000 mg/kg bw can be considered unlikely.dNissification/labelling is therefore proposed
for acute toxicity via the dermal route.

Taking into account the low dermal toxicity expeemtally established for coco alkyl amines as
well as the corrosive or irritant nature of theestlamine mixtures (and thus animal welfare), no
need is seen to perform additional testing withardgo classification/labelling for acute dermal
toxicity.

5.2.5.4 Aspiration

There is some evidence, that primary alkyl amineghmpose an aspiration hazard and
classification/labelling with R65/H304 might be warranted, but overall tlwailable data are
insufficient to arrive at a conclusionwith sufficient certainty.

5.3 [rritation
5.3.1 Skin

5.3.1.1 Amines, coco alkyl

In an unpublished OECD TG 404 study (deviation:asxwe was only up to 1 hour), 0.5 mL coco
alkyl amines (‘Farmin C"), a light-brown clear lidypurity 100 %), were applied semi-occlusively
to the shaved skin of two female and one male Newlahd White rabbits. The duration of initial
treatment was three minutes, after which the skas Wilushed with lukewarm tap water and
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examined for reaction. Because no reaction wasdnatier three minutes, identical patches with
fresh test article were applied for a total expedime of approximately one hour. The dressing was
then removed and the skin was again flushed wibviarm tap water. Readings of erythema and
oedema were performed at 1, 4, 24, 48, and 72 hemunsell as at 7, 14, and 21 days after the
removal of the dressing, gauze patch and testlarti@oco alkyl amines produced grade 3.00
erythema and grade 3.00 oedema (mean values frer@ Bdurs). These symptoms were reversible
within 7-14 days. In the area of application, brostaining was observed up to 7 days. Eschar and
scabbing were observed up to 14 days, and subdegoaming was noted up to the end of the
observation period of 21 days, which is seen agatigte of full-thickness destruction of the skin.
Based on their findings, the authors recommendassification/labelling with C;R34 (‘causes
burns'; Research and Consulting Co. Ltd., Pfister, 1994a)

In an unpublished OECD TG 404 study, 0.5 mL co&glamines (‘Noram C'), a light brown clear
liquid (purity 98.9 %), were semi-occlusively amalito the shaved skin of two New Zealand White
rabbits for 3 minutes and 4 hours, respectivelyc&iclear effects were observed in both treatments,
no additional animals were used. After a 3-minuietact, a well-defined and moderate erythema
(grade 2 and 3) was recorded 24 and 48 hours ppsisare. No cutaneous necrosis was observed.
After a 4-hour contact, a well-defined, severe legga and severe oedema were noted 24 and 48
hours post-exposure. At the 48-hour reading, necfsthe skin was observed. Apparently, these
findings led the study authors to their conclusiorpropose classification/labelling for corrosion.
While no specific hazard phrase is proposed, tats®@mmendation would best be translated into
C;R34 (‘causes burns') as necrosis was only observed following expos$aret hours, but not
after 3 minutes (Centre International de Toxicadgdi999a).

In another unpublished OECD TG 404 study, 0.5 mtocalkyl amines (‘Genamin CC 100 D'), a
clear, pale yellow liquid (purity approx. 99 %), mesemi-occlusively applied to the shaved skin of
six New Zealand White rabbits for 3 and 60 minutissee animals/exposure). Both treatments
caused moderate to severe erythema (24-72 houragevecores for the three animals at 3 min
contact were 1.7/2.0/2.0) and oedema (2.7/1.7/E€3har, scabbing, and necroses were observed
up to 14 days and subsequent scarring was notéalthp end of the observation period of 21 days.
Some animals in the 1-hour exposure-group displayesh wounds. The study authors concluded
that based on their results classification/labgllwith C;R35 (‘causes severe burns’was
warranted (Hoechst AG, 1984).

In a further unpublished OECD TG 404 study with aminmodifications (decontamination
procedure, cf. below), 0.5 mL coco alkyl amines§i® 5'), a clear, straw-coloured liquid (purity
not given), were semi-occlusively applied to thawsdd skin of six New Zealand White Rabbits for
3 minutes. The rabbits were treated on their ledt aght flanks. After 3 minutes of contact, thé le
hand treatment site was washed by gentle swabbitig aetton wool soaked in sterile distilled
water; the right hand treatment site was decontat®th using 3 % (w/v) aqueous acetic acid
followed by distilled water. Slight haemorrhagegvyanted scoring of erythema between 24-72
hours (degree: moderate to well-defined). 24-72rhawerage scores for oedema were 3.8/3.3/2.5.
Scar tissue, indicative of dermal corrosion, wagedat three treated skin sites. Severe dermal
responses were noted at all remaining skin sitebe Ttudy author concluded that
classification/labelling with C;R35 (‘causes severeburns'’) was appropriate (Safepharm
Laboratories Ltd., 1989).

In another unpublished OECD TG 404 study with déwes (contact was 1 hour compared to 4
hours in a regular study), 0.5 mL coco alkyl amifi@ésnine KK'), a clear, straw-coloured liquid
(purity not given), were semi-occlusively appliedthe shaved skin of three New Zealand White
Rabbits for 3 minutes and 1 hour. The rabbits werated at their left and right flanks. After 3
minutes of contact, the first treatment site washvea by gentle swabbing with cotton wool soaked
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with 3 % aqueous acetic acid, followed by decontetmon performed with sterile distilled water.
After 1 hour of treatment, the same procedure wpeated at the second treatment site. 24, 48, and
72 hours later, evaluations were performed. Aftloar of contact, blanching of the skin and areas
of brown discolouration of the epidermis were no&tdall treated skin sites. Eschar, sometimes
surrounded by blanching and/or well-defined erytagwas noted at all treated skin sites at
subsequent 24, 48, and 72-hour observations. O7 deschar persisted at all treated sites, but at
one site appeared sunken and was becoming detéxhedierlying tissues. On day 14, two small
areas of blood-stained tissue persisted at thdetteskin site of the two remaining rabbits.
Desquamation, glossy skin, and lack of fur growtravalso noted at this time. Average scores for
erythema were 4.0 between 1 hour and 7 days angeftema, values for 1/24/48/72 hours/7 days
were 3.0/4.0/3.7/2.0/0.7, respectively. Severdation, but not corrosivity, was noted after a 3-
minute contact. Consequently, the study authorscluaded thatclassification/labelling with
C;R34 (‘causes burns'should be assigned (Safepharm Laboratories L9&.7)1

In an unpublished non-GLP pre-OECD TG 404 study,gcoco alkyl amines ('Armeen C'), a
‘partly solid and partly liquid' slightly brown-amired substance (purity not given) were applied
occlusively for 4 hours to the shaved skin of sesNZealand White Rabbits under a 1 inch x 1 inch
surgical patch. Examination of the treated skiessMvas performed 4 and 48 hours after patch
removal. After 4 hours, severe ischaemia, modexatkema and brown discolouration of the treated
skin were observed. After 48 hours, severe necr@sgsustation) was noted. Scores for erythe-
ma/oedema were 4.0/3.0 both after 4 and 48 hounsyp@rable results were obtained for a different
batch of the test substance. The study author egdadlthat the test substance has to be ‘considered
corrosive'. However, due to deficits in experimédsign and reporting, this study repooes not
allow for a clear distinction between irritancy and corrosivity with respect to the criteria laid
down in Annex VI to Dir. 67/548/EEC or Reg. (EC).N®272/2008 (TNO, 1979).

In a non-guideline-compliant study, concentration®.1-50 % lauramine (the major{compon-
ent of coco alkyl amines; no further information thie substances identity given) were applied to
the back of three hairless mice under occlusivehegst In addition, rabbits were also investigated
(an "FDA method" is referred to, but no details gingen). Strong irritation and necrosis occurred at
concentrations of 0.5 % and above, presumably ith Ispecies. Due to strong deficiencies in
reporting on methodology and obtained results, stively is considered unsuitable as a basis for
classification/labelling (Iwata et al., 1987).

5.3.1.2 Amines, tallow alkyl

In an unpublished OECD TG 404 study with deviatigregyular exposure time shortened from 4
hours to 1 hour), 0.5 g tallow alkyl amines (‘Farril), a white to yellow 'hard paste' (purity 96, %)
were applied semi-occlusively for 3 minutes andolrhto the shaved skin of one male and two
female New Zealand White rabbits, respectivelyoiPto application, a pH value in the range of 6
of the undiluted test article was determined witlest strip. The substance was applied as delivered
by the sponsor to the animals' right flank. Sinoesffects were observed after 3 minutes, exposure
was repeated. After approximately 1 hour, the dngs&as removed and the skin was rinsed with
lukewarm tap water to clean the application sitee $kin was examined 1, 24, 48 and 72 hours as
well as 7, 14, and 21 days after removal of thessing. Average skin irritation scores for
erythema/oedema after 1, 4, 24, 48, 72 hours veB&/1.0, 0.67/1.33, 2.0/3.0, 1.33/1.33, 1.0/1.33;
no erythema/oedema remained after 7 days. Corradfeets, i. e. formation of eschar, scabbing
and subsequent scarring, were noted at the apphcaites of all animals. The study author
concluded that the test substance should be asksolpsgsification/labelling with C;R34 (‘causes
burns') (Research and Consulting Co. Ltd., 1994c).
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In yet another unpublished OECD TG 404 study, Otallgw alkyl amines (‘Genamin TA 100 D),

a whitish wax (purity 99-100 %), were applied serelusively for 3 minutes or 4 hours to the
shaved skin of three or one New Zealand White tapl@spectively. The substance as delivered by
the sponsor was applied to the animals' right flarile skin was examined 30 minutes, 1, 24, 48,
and 72 hours after removal of the dressing. Siffeets were still present after 72 hours, additiona
examinations were performed after 7 and 14 daysulRefor a three-minute contact (3 animals):
From 30 minutes to 14 days after patch removahtéc skin areas showed mild to moderate
erythema and mild to strong oedema. Between 24shand 14 days, the treated skin areas were
sclerotic, vaulted, brownish discoloured, crackeny-brittle, scaly, translucent and pink-coloured.
Additionally scaling was observed. After 7 days,aimals showed scars. Due to the severity of
effects, scoring of erythema and oedema was resiridiResults for a 4-hour contact (1 animal):
From 30 minutes to 7 days after application oftdst substance, the skin was temporarily sclerotic,
vaulted, encrusted, scabby, white and brown-whiseadoured. Additionally, exudations were
observed. Full thickness destruction of the epideimad occurred after 7 days and the animal was
killed for humane reasons on day 7. Due to therggwaf effects, scoring of erythema and oedema
was restricted. The study authors concluded thasedaon the obtained results,
classification/labelling with C;R35 (‘causes severeurns') was warranted (Hoechst AG, 1988)).

In a further unpublished OECD TG 404 study with amirmodifications (decontamination
procedure, cf. below), 0.5 mL tallow alkyl aminé€gsio 10'), a colourless liquid (purity not
given), were applied semi-occlusively for 3 minuteshe shaved skin of six New Zealand White
rabbits, as provided by the sponsor. The rabbite weated at their left and right flanks. After 3
minutes of contact, the left hand treatment sits washed by gentle swabbing with cotton wool
soaked in sterile distilled water; the right harehtment site was decontaminated using 3 % (w/v)
agueous acetic acid followed by distilled watere®kin was examined 1, 24, 48, and 72 hours
after removal of the dressing. Additional examioas were performed after 7 and 14 days.
Corrosivity was noted in 3/6 animals after watecatgamination. Due to the severity of effects,
erythema and oedema could not be evaluated quargiya Between 24 and 72 hours, blanching of
skin was noted. Moderate to well-defined erythemngiosinded the treatment site. On day 7, light
brown coloured scabs and dark-brown hard scabs aagge On day 14, desquamation,
keratinolysis, scattered scabs, reduced growthuiofuhd thickening of dermal tissues were noted.
Effects were comparable for both decontaminatioocg@uures. The study author concluded that
classification/labelling with C;R35 (‘causes severeurns') was appropriate.

In the same study, 0.5 mL tallow alkyl amines obtiwer alkyl amine mixture ('Cesio 11°), an off-
white coloured liquid (purity not given), was amgali semi-occlusively for 3 minutes to the shaved
skin of six New Zealand White rabbits. Prior to kgadion, the test substance was moistened with
water to enhance skin contact. The rabbits wesdddeat their left and right flanks. After 3 minsite
of contact, the left hand treatment site was wadlyedentle swabbing with cotton wool soaked in
sterile distilled water; the right hand treatmeit¢ svas decontaminated using 3 % (w/v) agueous
acetic acid followed by distilled water. The skiasvexamined 1, 24, 48 and 72 hours after removal
of the dressing. Additional examinations were panied after 7 and 14 days. Corrosivity was noted
in 4/6 animals. Due to the severity of effectstleeyna could not be evaluated. Between 24 and 72
hours, blanching of skin was noted. Moderate td-defined erythema surrounded the treatment
site. On day 7, dark brown, hard scabs appearedia®ri4, scattered scabs, reduced growth of fur
and thickening of dermal tissues were noted. Covitgsvas noted in 4/6 animals. Average scores
for oedema (decontamination with water) were 44 t{@urs), 3.5 (48 hours) and 3.2 (72 hours).
Results of both decontamination procedures werepeoable. Again, the study author concluded
that classification/labelling with C;R35 (‘causes severdurns') was appropriate (Safepharm
Laboratories Ltd., 1989).
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In another unpublished, non-GLP pre-OECD TG 404l\st0.5 g tallow alkyl amines (‘Armeen
TD'"), a white waxy substance (purity not given)revapplied occlusively for 4 hours to the shaved
skin of six New Zealand White Rabbits under a Jhimcl inch surgical patch. Examination of
treated skin sites were performed 4 and 48 houer glatch removal. After 4 hours, distinct
ischaemia and moderate oedema were observed. 48thours, severe necrosis (incrustation) was
noted. The study author concluded that the tesdtanbe has to be 'considered corrosive'. However,
due to deficits in experimental design and repgrtihis study reportloes not allow for a clear
distinction between irritancy and corrosivity with respect to the criteria laid down in Annex VI
to Dir. 67/548/EEC or Reg. (EC) No. 1272/2008 (TNO79).

In an unpublished, non-GLP, and non-guideline gkiation study, 0.1 g tallow alkyl amine
(Genamin TA 100 DY), a white waxy substance (punibt given) were applied for 72 h to the
shaved skin (3 x 3 cm, application on right flamgye of patch not reported, apparently non-
occluded) of 2 x 6 Himalayan White Rabbits. Exartioraof treated skin sites was performed 24
and 72 hours after start of treatment. After 72rbpuaorrosivity was observed (no detailed signs
reported). Average scores for erythema/oedema liizalanimals combined were 3.9/2.3 after
24 hours and 4.0/1.9 after 72 hours. The resulte wiescribed astrong irritation’  without
further details. Due to strong deficiencies in mpg on methodology and obtained results, the
study is considered unsuitable as a basis forititzggon/labelling (Hoechst AG, 1977).

5.3.1.3 Amines, hydrogenated tallow alkyl

In an unpublished OECD TG 404 study, 0.5 g hydraggh tallow alkyl amines (‘Lilamin AC-
HBG-P'), a white granular solid (purity not givem)ere applied semi-occlusively for 4 hours to the
shaved skin of three New Zealand White Rabbits. fElse substance was moistened with 0.5 mL
water and applied to a 2.5 &mauze patch. Examination of treated skin was edmit approx. 30
minutes after patch removal and on days 2, 3, ardditional observations were performed on
days 5 through 11. Well-defined erythema and oedesra observed in all three animals. A slight
increase in the level of reaction was noted in &nonals during days 4 and 5. The reactions abated
by the beginning of the second week and by dawll kins were normal. Hyperkeratinisation was
seen in one animal on day 5. The average scorerytiiema was 2.0 each at 24, 48, and 72 hours.
Scores for oedema were 2.0, 2.3, and 2.3 for theedame points. The observed results call for
classification/labelling with Xi;R38 'irritating to skin' (Huntingdon Research Centre, 1984).

In another unpublished, non-GLP study similar toGDETG 404, 0.5 g hydrogenated tallow alkyl
amine ('Armeen HT'), a white granular solid (puntgt given), was applied for 4 hours to the
shaved skin of three New Zealand White Rabbits. fEisé substance was moistened with 0.5 mL
water applied to a 2.5 dngauze patch. Following transfer to the shaved, $kimpatch was covered
with sleek plaster. After removal of the patch, theated skin area was washed with water to
remove excess sample. Average scores for erythenhefta evaluated after 24, 48, and 72 hours
were 1.0/1.0, 1.0/0.5 and 1.0/0.5, respectively.sims of corrosivity were present 72 hours after
patch removal (Huntingdon Research Centre, 1982).

In an unpublished, non-GLP study similar to OECD 4@, 0.5 g hydrogenated tallow alkyl amine
(‘Fatty Amine 73/312', 'Armeen HT'), a beige sqlmiirity not given, pH-value of the liquefied

substance = 8.5), was applied for 4 hours to tlaeesh skin of three New Zealand White Rabbits.
The test substance, liquefied after warming, wasieg to a 2.5 chgauze patch. Immediately

after removing the patches, well-defined erythemé glight oedema were observed in all animals.
Until 5 days after patch removal, these symptonasihereased, but eased off until day 14. Average
scores for erythema/oedema were 2.0/2.0 (1 h)2Z.24 h) 2.3/3.3 (48 h), and 3.7/3.7 (72 h).
Beginning 3 days after patch removal, a slight kxfion and partly a decreased growth of hair
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were recorded. By the end of the observation pesfdd days, partial exfoliation was still present,
but the growth of hair became normal again. No e®srwas noted throughout this study. The
observed results call falassification/labelling with Xi;R38 ‘irritating to skin' (IBR Forschungs
GmbH, 1982).

In another unpublished OECD TG 404 study, hydrotgsh#allow alkyl amines ('Farmin TH'), a
white solid (pH=9.93, purity not given), was appdligemi-occlusively for 4 hours to the shaved skin
of three New Zealand White Rabbits. 0.5 g of tls sebstance, wetted with water, were applied on
2.5 cnf surgical gauze and applied to the shaved backiheofrabbits. The average score for
erythema was 2.0 at all time-points (24, 48, anth@@s). Scores for oedema were 2.3, 0.7 and 0.0
for the same time points. Erythema was still presdéier 7 days, but reversed within 14 days. As
concluded by the study authors, the observed eesalt forclassification/labelling with Xi;R38
'irritating to skin' (Centro de Investigacion Y Desarollo Aplicado, $.A1995b).

In a further unpublished GLP-compliant skin irridet study based on OECD TG 404, 0.5 mL of
hydrogenated tallow alkyl amines ('Amin HBG'), aitghgranular solid, (purity not given), was
applied semi-occlusively for 4 hours to the shaskit of three New Zealand White Rabbits. In a
pre-test, no corrosivity was observed after expmgar 3 minute or 1 hour, respectively. Well-
defined erythema was observed at all treated sk&s ®ne hour after patch removal. A slight
haemorrhage of the dermal capillaries was alsodnateone treated skin site at this time. Well-
defined erythema and a brown discolouration ofskie were noted at all treated skin sites at the 24
and 48 hour observations, and at two sites aftehai#rs. A slight haemorrhage of the dermal
capillaries and loss of skin suppleness was ndtedeaof the treatment sites after 24 and 48 hours.
Loss of skin suppleness was noted in one animat && hours. On day 7, dry, thickened, straw-
coloured skin (possible hyperkeratinisation) andsl@f skin suppleness were observed in two
animals. Glossy skin, reduced fur growth, and sreedittered scabs were noted in the remaining
animal. The average score for erythema was 2.0 @tna-points (24, 48, and 72 hours). Scores for
oedema were 2.3, 1.7, and 1.7 for the same timetpoDue to the severity of skin reactions,
reversibility of erythema could not be assessedle@a reversed within 7 days. As concluded by
the study authors, the observed results calclassification/labelling with Xi;R38 'irritating to

skin' (Safepharm Laboratories Ltd., 1987).

In an unpublished OECD TG 404 study with minor nfiodtions (decontamination procedure, cf.
below), 0.5 mL hydrogenated tallow alkyl aminese§®© 12", a white flaky solid (purity not
given), was applied semi-occlusively for 3 minubesl hour to the shaved skin of six New Zealand
White rabbits. Prior to application, the test sahse was moistened with water to enhance skin
contact. The rabbits were treated at their left aglit flanks. After 3 minutes or 1 hour of contact
the left hand treatment site was washed by gentbbling with cotton wool soaked in sterile
distilled water; the right hand treatment site wWasontaminated using 3 (w/v) aqueous acetic acid
followed by distilled water. The skin was examinkd24, 48, and 72 hours after removal of the
dressing. Additional examinations were performdaeéraf and 14 days. No evidence of skin irrit-
ation was noted for the 3-minute contact (Draizer&g O for all time points, water decontam-
ination). Very slight erythema responses were néwedhe 1-hour contact. In addition, desquam-
ation was observed in 5/6 animals after 7 days. adegage score for erythema (decontamination
with water) was 1.0 at 24, 48, 72 hours, respelstivEhe score for oedema was 0.0 for the same
time points. Results of both decontamination pracesl were comparable. The author of this study
concluded that based on the obtained resntisglassification/labelling for skin irritation was
necessary(Safepharm Laboratories Ltd., 1989).

In an unpublished, non-GLP-compliant skin irritatistudy according to OECD TG 404, 0.5 mL of
hydrogenated tallow alkyl amines ('Amin HBG'), ansaolid beige-coloured paste (purity not
given), was applied as supplied to the skin ofNxv Zealand White Rabbits (males and females).
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The test item was applied to two test sites on eabhit, one with shaven, the other with abraded
skin. Readings were performed at 24 and 72 houlg amean Draize scores at 24 hours were
1.0/2.0 for erythema and oedema were 1.2/2.0 favesiabraded skin, respectively. After 72 hours,
scores for erythema (1.0/1.5) and oedema (0.9¥ter¢ the same or only slightly less. The results
arenot in disagreement with classification/labelling dr skin irritation , but no definite conclus-
ions can be drawn, as no reading has been perfoaté8l hours and no statement on the potential
reversibility of the observed effects can be givEor these reasons, the study is considered
unsuitable as a basis for classification/label(imyeresk Research International, 1979).

In an unpublished non-GLP, pre-OECD TG 404 study, @ hydrogenated tallow alkyl amines
(Armeen HT"), a brownish waxy substance (purity gieen) was applied occlusively for 4 hours to
the shaved skin of six New Zealand White Rabbitdeuna 1 inch x 1 inch surgical patch.
Examination of treated skin sites were performeshd 48 hours after patch removal. After 4 hours,
well-defined erythema and very slight to slight eed were observed. After 48 hours, distinct
ischaemia and slight to distinct necrosis were dofehe study author concluded that the test
substance 'caused visible tissue destruction (ss¢ravhen brought into contact with the skin for
four hours and are therefore considered to be smebHowever, due to deficits in experimental
design and reporting, this study repddes not allow for a clear distinction between irtiancy
and corrosivity with respect to the criteria laid down in Annex VI to Dir. 648/EEC or Reg.
(EC) No. 1272/2008. For these reasons, the studgoissidered unsuitable as a basis for
classification/labelling (TNO, 1979).

5.3.1.4 Octadecylamine

In an unpublished OECD TG 404 study, 0.5 g octadasye ('Genamin 18 R 100 D), a whitish
waxy solid (purity approximately 100 %), were applisemi-occlusively for 4 hours to the shaved
skin of three New Zealand White Rabbits. The sulzstavas moistened with 0.4 mL polyethylene
glycol 400. Examination of the treated skin wastethapprox. 30 minutes after patch removal and
continued on days 2, 3, and 4. Additional obseovativere performed on days 7, 14, 21, and 28.
From 30-60 minutes up to 7 days after patch-remotrahted skin areas showed pronounced
erythema and slight to moderate oedema. The average for erythema was 3.0 at 24, 48, and 72
hours. Scores for oedema were 2.7, 1.3, and 1.3htorsame time-points. Over time, skin was
frequently dried and brittle, crusty, and crackadditionally, indurations and desquamation were
observed. Effects were reversible after 14 daysnra rabbit and 28 days in two rabbits. The
obtained results call foclassification/labelling with Xi;R38 (‘irritant to skin'; Hoechst AG,
1989b).

In another unpublished OECD TG 404 study, octadeuiyie (‘(Noram SH'), a yellow-beige solid
(purity not given), was semi-occlusively applied # hours to the shaved skin of three New
Zealand White Rabbits. The test substance was emadtwith water to ensure good skin contact
and test substance remaining after patch removal removed with water. Average scores for
erythema were 2.0 (24 hours), 1.7 (48 hours), aind72 hours). Scores for oedema were 2.3, 1.7,
and 1.3 for the same time points. Erythema clebyedlay 10 and oedema by day 9. Correspondigly
the results demonstrate a moderate irritation potentia) slightly below the threshold for
classification/labelling (Centre International Toxicologie, 1986).

In yet another unpublished OECD TG 404 study (shepbrt without details, GLP-compliance not
stated), 0.5 g octadecylamine ('Genamin SH 10@WIity approximately 100 %) was applied for 4
hours to the shaved skin of New Zealand White tabbio further details are presented. As a result,
the authors concluded that the test item shouldldssified/labelled as 'R38' (irritant to skin’).
Though supporting the classification proposal madéhis CLH report, the study is considered
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unsuitable as a basis for classification/labelting to strong deficiencies in reporting (Hoechst AG
1988p).

In an unpublished, pre-guideline study, octadeciianf'stearylamine') was applied to the shaved
ventral skin of rabbits (no further details prowdjleVigorous' skin reactions in the form of

erythema, oedema, and necrosis were noted. Trekitedreas were sloughed off after 14-21 days.
Though supporting the classification proposal madéhis CLH report, the study is considered

unsuitable as a basis for classification/labelting to strong deficiencies in reporting (Hoechst AG

1932).

In a further (unpublished) pre-guideline study,%ctadecylamine (‘stearylamine in olive oil")
was repeatedly applied to shaved guinea pig skiter Ahe third treatment, the skin showed a
brown colour and was thickened. Histology revedididthickness destruction of the epidermis, but
not of the skin as a whole. Though supporting thssification proposal made in this CLH report,
the study is considered unsuitable as a basiddssification/labelling due to strong deficiencies
reporting (Gewerbehygienisches I.G. Laboratoriu@g4).

Finally, in anin vitro study according to OECD guideline 430 (Transcutaseslectrical resistance
assay, TER), octadecylamine (‘stearylamine’) wasstied as 'skin corrosive'. In this publication,
octadecylamine is rated as a weaker corrosive (UNEHacking group lll)n vivo than coco and
tallow alkyl amines (both UNESCO packing group byt supporting experimental data are not
provided. Though supporting the classification gl made in this CLH report, the study is
considered unsuitable as a basis for classificdéibelling due to strong deficiencies in reporting
and uncertainty associated with the/lack of tranadhdity of the results to then vivo setting (Oliver

et al., 1988).

5.3.1.5 (2)-Octadec-9-enylamine

In an unpublished OECD TG 404 study, 0.5 mL octadglamine ('Noram O', oleylamine), a light
brown, translucent, and pasty liquid (purity 97.Y, %ere applied semi-occlusively for 3 minutes or
4 hours, respectively, to the closely-clipped s&fnone male New Zealand White Rabbit. The
substance was applied as delivered by the spom$oracé cri gauze pad, which was then applied
to the right flank. The skin was examined 1 andh®dirs after application. Following the three
minute-exposure, well-defined or moderate erythdood,no necrosis was noted on days 1 and 2,
respectively. After exposure for four hours, aver&yyaize scores at 24 hours were 4.0 for both
erythema and oedema. At the same time necrosisnetsl and the study was terminated for
humane reasons. The author concluded that theubstance should be considered corrosive; the
obtained results call fazlassification/labelling with C;R34 (‘causes burns' Centre International
Toxicologie, 1999b).

In another well-conducted, unpublished OECD TG 4fuitly, 0.5 mL octadecenylamine (‘Farmin
O', a pale, yellow liquid of 100 % purity), werepdipd semi-occlusively for 4 hours to the shaved
skin of three New Zealand White Rabbits (1 malde@ales). The substance was applied as
delivered by the sponsor. Prior to application,fhkevalue was determined with a test-strip and was
found to be 10. No systemic symptoms were obseedrage Draize scores after 24, 48, and 72
hours for erythema and oedema were 4.0, 3.7 andCitosive effects (eschar, scabbing, and
scarring) were noted at the application sites bamimals, but not already at the 3 minute reading.
Consequently, the study authors concluded ctassification/labelling with C;R34 (‘causes
burns'; Research and Consulting Company Ltd., 1994Db).

In a further unpublished, non-guideline-compliamtidy, octadecenylamine (‘oleylamine’) was
applied to the shaved ventral skin of rabbits @hier details provided). 'Vigorous' skin reactions
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in the form of erythema, oedema, and necrosis weted, reportedly even more intense than those
observed for otadecylamine in the same experimieeated skin areas were sloughed off after 14-
21 days. Though supporting the classification psapanade in this CLH report, the study is
considered unsuitable as a basis for classificdéibelling due to strong deficiencies in reporting
(Hoechst AG, 1932).

5.3.2 Eye

Valid, test guideline-conform data are only avd#alfor the amine mixtures predominantly

consisting of unsaturated primary alkyl amine®. ihydrogenated tallow amines and octadecyl-
amine. For coco alkyl amines, tallow alkyl amine&l 42)-octadec-9-enylamine, equivalent data
have not been generated. However, this does natitute a data gap, as classification/labelling for
eye damage is implicit with that for corrosion poepd for these three compounds.

5.3.2.1 Amines, coco alkyl

No data available. Nevertheless, as it is propase¢de frame of the present report to classifyllabe
coco alkyl amines for corrosivity (and thus imgligifor severe eye damage), no further testing is
needed.

5.3.2.2 Amines, tallow alkyl

In a non-GLP, pre-OECD TG 405 eye irritation stu@yl mL of a 10 % solution of tallow alkyl
amine (‘'Genamin TA 100 D'), a white waxy substapegity not given) diluted in sesame oil, was
applied for 20 seconds (left eye, rinsing with PEIB or borate buffer) and unlimited (right eye) to
the eyes of six Himalayan White Rabbits. Examineiof the treated eyes were performed after 1,
7, 24, 72 hours and 7 days after start of treatm&ftér 72 hours, corrosivity was observed (no
detailed signs reported). Average scores for emytiehemosis were 2.4/2.0 between 1 and 72
hours and 0.2/0.0 after 7 days, and for corneaigpad between 1 and 72 hours and 1.5 after 7
days.Due to the limited observation period, no conclusizs on corrosivity or other persistent
effects can be drawn.As a consequence of the deficiencies in methogokgl reporting, the
study is considered unsuitable as a basis for ifitzggon/labelling (Hoechst AG, 1977).
Nevertheless, as it is proposed in the frame ofptesent report to classify/label tallow alkyl
amines for corrosivity (and thus implicitly for e eye damage), no further testing is needed.

5.3.2.3 Amines, hydrogenated tallow alkyl

In an OECD TG 405 study, 100 mg hydrogenated talitkyl amines (‘Farmin TH'), a white solid
(pH = 9.93, purity not given), were applied to #nes of three New Zealand White rabbits. Pro-
nounced conjunctiva redness and chemosis werewdastroughout the entire observation period.
Additionally, severe cornea opacity and moderagel@sions were noted. The mean Draize score
for conjunctiva redness was 3.0 at 24, 48, andot2sh Mean scores for conjunctiva chemosis were
3.0, 3.0 and 3.3 for the same time points. Thefeetsfwere not reversible within the observation
period of 21 days. Related scores for iris were 1.0 and 1.0, reversible between 14 and 21 days.
Scores for corneal opacity were 3.0, 3.3, andraspectively, and showed a value of 2.0 at the end
of the observation period. Based on the obtainadystesults, the study authors concluded that
classification/labelling with Xi;R41 (‘risk of serious damage to eyes'$hould be assigned to the
test substance (Centro de Investigacion Y Desafplcado, S.A.L., 1995c).
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5.3.2.4 Octadecylamine

In an OECD TG 405 study, 0.1 mL octadecylamine ri@ein 18 R 100 D'), a whitish waxy solid
(purity approximately 100 %), were applied to tlye ®f one New Zealand White rabbit. 24 hours
after treatment, the eye was washed with 0.9 %dtéyaCl solution. From 1 hour on, the
conjunctiva showed red beefy discolouration andhpumced chemosis. Iris and cornea showed
lesions. Additionally, a clear colourless to whitislimy discharge was noted. Due to progressed
vascularisation of the eye, the study was termchat#ter 7 days. Mean Draize scores were
3.0/3.0/1.0/2.0 for conjunctiva redness/chemossdisions/corneal opacity, respectively, at edch o
the observation time points (i. e. 24, 48, and @@r). As a result of this test, the study authors
concluded thatclassification/labelling with Xi;R41 (‘risk of serious damage to eyes')s
warranted for octadecylamine (Hoechst AG, 1989c).

In an OECD TG 405 study (short report, GLP-compmeamot stated), 100 mg octadecylamine
("Genamin SH 100 D") was applied to the eye of biesv Zealand White rabbit. No details were
given, but as a result, the necessityctdssification/labelling with Xi;R41 (‘risk of serious
damage to eyes'was concluded by the authors. Though supportingctassification proposal
made in this CLH report, the study is considereduitable as a basis for classification/labelling
due to strong deficiencies in reporting (Hoechst, A@38Q).

5.3.2.5 (2)-Octadec-9-enylamine

No data available. Nevertheless, as it is propasd¢lde frame of the present report to classifyllabe
(2)-octadec-9-enylamine for corrosivity (and thumsplicitly for severe eye damage), no further
testing is needed.

5.3.3 Respiratory tract

No human or specific animal data are available espiratory tract irritation of the alkyl amines
assessed in this report. It is noted that dueeaddtv vapour pressure of the amine mixtures under
investigation, exposure towards vapours is preshymiv to negligible at room temperature.
However, the situation might be different for sagmsin which exposure to aerosols or dust can be
anticipated.

For the following reasons it is therefore proposedlassify/label all of the amine mixtures
covered by this report for respiratory irritation :

= Corrosivity or strong irritancy towards skin and ecous membranes has been proven for all
substances under investigation.

= In an acute inhalation toxicity study with coco yllamines, irritation of the airways was
observed along with slight histological changesaatoncentration of only 0.099 mg test
substance/L ambient air (cf. section 5.2.2.1).

= A number of (shorter chain) aliphatic amines haeerb classified as respiratory irritants in
Annex VI of Reg. (EC) 1272/2008: corrosive subsésnsuch as hexamethylenediamine as well
as ‘only’ skin and/or eye irritants such as mordi-, and trimethylamine, ethylamine, and
isopropylamine. This is seen as a proof that contygsis not a necessary requirement for
respiratory irritation.

= Moreover, there is a plausible mode of action amnds cytotoxicity of the primary alkyl
amines in this report: aside from their irritantfosive properties based on alkalinity, these
substances constitute cationic surfactants undgsi@lbgical conditions. Thus, it appears
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plausible that they could also interfere with pby@gical processes of the respiratory system,
e. g. alveolar gas exchange, due to their surfateegproperties.

» Oral repeat-dose studies have frequently resuftexevere lung damage of unclear genesis, in
particular of the bronchoalveolar region, for whiehelationship to treatment could neither be
confirmed nor ruled out. The weight of evidence &or aspiration hazard was evaluated and
found to be inconclusive (cf. above). However, tokinetic investigations (cf. section 5.1.1)
have demonstrated systemic distribution of alighatnines, with concentrations in lung tissue
increasing with chain length. It might thus be speted that these findings could be attributable
to a surfactant effect of the administered amimmdiswing systemic uptake. This could then be
seen as an additional argument that aliphatic essname able to exert irritant effects on the
respiratory system, if they reach the respectivgetatissue. The latter — as mentioned above —
can be assumed for situations were humans migloinbeexposed to aerosols containing these
substances.

5.3.4 Summary and discussion of irritation

There are no human data available on skin, eyeyesmratory tract irritation of the alkyl amines
assessed in this report.

5.3.4.1 SKkin irritation

From the available animal tests, it is concludeat the three primary amine mixtures containing
significant amounts of unsaturated amines haveetaléssified/labelled asorrosive (coco alkyl.
tallow alkyl: C;R35/Skin Corr 1A; H314, (Z2)-octadec-9-enylamine; C;R34/Skin Corr 1B,
while for the other two amines hydrogenated tallow and octadecylaming
classification/labelling aXi;R38/Skin Irrit. 2; H315 is warranted.

Again, it is left to speculation whether the difface in bioactivity of the 'saturated’ vs. 'unsatent'
amines can be explained in terms of an alteredvhitzbility, by direct reactivity of the double
bond(s), or by metabolic toxification (cf. introdian to this chapter and section 5.1).

5.3.4.2 Eye irritation

All available experimental data for eye irritatidemonstrated the need fdassification/labelling
with Xi:R41/Eye Dam 1 This classification/labelling must be explicittyated for hydrogenated
tallow amines and octadecylamine, while for theeotihree amine mixtures, it is implicitly covered
by the C&L for corrosivity.

5.3.4.3 Respiratory irritation

In contrast to eye irritation, C & L for respirayarritation is not implicit with C & L for corrosiity
both under Dir. 67/548/EEC and Reg. (EC) No. 120Q&

No human data and no specific animal tests foriraspy irritation of the primary amine mixtures
are available. However, based on general knowledgeell as on a synopsis of data from acute and
repeat-dose studies it is proposedlassify/label all of the amine mixturescovered by this report
for respiratory irritation, i. e. as/witii;R37 ('irritating to respiratory system') or STOT SE
3;H335 (‘may cause respiratory irritation’), respectively.
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5.4 Corrosivity

Cf. previous section on irritation.
5.5 Sensitisation
5.5.1 Skin

5.5.1.1 Human data

In Ullmann’s Encyclopedia of Industrial ChemistB0(5), section on Fatty Amines, it is reported
that ‘A small number of workers became sensitizededlected fatty amines. Symptoms included
skin rash, dermatitis, eye swelling, and a sensatiothe skin, described as “crawling”.’” On the
request of the rapporteur to validate this infoiorgtno relevant data have been provided so far
from the authors of this section and no other sssiaf information were found to substantiate this
report. Therefore, this data is not consideredchturrfor hazard characterisation of the alkyl amine
mixtures assessed in this report.

In a general study on the effects of anti-corrasives stated, that sensitisation is less freqaéet
contact to octadecylamine as compared to trietlaamiole, monoethanolamine, and cyclohexyl-
amine chromate (Selisskij et al., 1978). Since etits on method and results were provided, this
statement cannot be used for hazard identification.

5.5.1.2 Animal data

Amines, coco alkyl

In a GLP-compliant OECD TG 406 skin sensitisatitudg according to Magnusson and Kligman
(guinea pig maximisation test, GPMT), 10 female KinrHartley guinea pigs + 5 control animals
were treated with coco alkyl amines ("Genamin CQO DO, technical grade, purity 99.9 %, liquid)
using cotton seed oil as a vehicle. Based on thatseof a pre-test, a test substance concentration
of 0.1 % was used for intradermal induction (0.1)rtllowed by a 1 % concentration at epidermal
induction. Challenge was performed using a 0.5 %stunce concentration. For epidermal
treatment, patches were loaded with 0.5 mL. In restto the results of the pre-test, no dermal
irritation was observed after epidermal inductiéfter challenge treatment, 2/10 animals showed
grade 1 erythema at the 24 h reading (positive a0 %). One out of these positive animals
showed scaling after 48 and 72 h. No second clgdléreatment was performed (BSL, 2008).

These results do not allow for a clear conclusisince the number of positive animals was
borderline. While the test guideline 'strongly nexoends' to test additional animals, if the restilt o
a test using only 5 control animals and 10 aninalshe treatment group is equivocal, such
additional testing has not been performed in thiglys Furthermore, since epidermal induction
treatment using a 1 % substance concentrationatidause any signs of irritation, the performance
of this study is not fully compliant with ORCD T@@. In summary, due to methodological
deficiencies of this study, it does not allow for &lear decision on the potential of primary
alkyl amine mixtures to cause skin sensitisation.

Amines, tallow alkyl

No data available
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Amines, hydrogenated tallow alkyl

In a non-GLP-compliant skin sensitisation studyoadimg to OECD TG 406 (Magnusson- Kligman
GPMT), 10 female guinea pigs (strain Dunkin Hartléyontrol animals) were treated with hydro-
genated tallow alkyl amines (‘Amin HBG’), a semigdbeige-coloured paste (purity not given). At
the intradermal induction stage, 0.5 mL test sulzgtaemulsified with 0.05 mL Freund's adjuvant
were injected s. c. (additional injections: 0.1 freund's adjuvant alone + 0.1 mL test agent). Prior
to injection, the test substance was diluted wigtewto 1 % w/w. Six days after injections, thenski
at the treatment site was shaved once again aaigdrevith 10 % sodium lauryl sulfate to provoke
an inflammatory reaction. Twenty-four hours lateeatment sites were occlusively covered with a
2 x 2 cm filter patch, saturated with 5 % aqueowdrdgenated tallow alkyl amines for 48 hours
(topical induction, volume not given). A conceniwat of 2 % hydrogenated tallow alkyl amines
was selected for the final challenge. Fourteen adies the first challenge, the second challenge
was performed (24 h closed patch exposure). Notipesiesponses were observed in the 10
induced and rechallenged animals (readings nongiveeresk Research International, 1979).

Since the test substance is nearly insoluble irenyétappears doubtful that reported nominal test
concentrations of up to 10 % could have been aeldiem consequence, these study resulsnot
valid and cannot be used as a basis for classifiga/labelling.

Octadecylamine

No data available

(2)-Octadec-9-enylamine

No data available

5.5.2 Respiratory system

There are no data from humans or from animal tgstim respiratory tract sensitisation caused by
the alkyl amines assessed in this dossier.

5.5.3 Summary and discussion of sensitisation

The available experimental data for coco and hyelnated tallow alkyl amines are either
inconclusive or of insufficient validity, and thudo not allow for a conclusion on the skin
sensitisation potential of the alkyl amines asskssehis dossier. At least for coco alkyl amines,
skin reactions have been observed at a level Bfigiglow, but borderline to the classification
threshold, but an insufficient number of animals bhaen used in the respective test.

In summary, no data on respiratory sensitisation are available while the database is
inconclusive with respect to skin sensitisatianit is noted, that if new data were to be genekate
the test substance should be one of the mixtumngsicing a significant amount of unsaturated fatty
alkyl amines, as these compounds might show highesetivity than their saturated analogues. It
could then be considered justified to read-acrdes results to those mixtures exclusively or
predominantly containing unsaturated fatty alkyiraes.

5.6 Repeated dose toxicity

Valid data are available for the oral route of esyre for tallow alkyl amines and for (Z)-octadec-9-
enylamine indicating a toxic potential after regebéxposure. No further testing is required, sihce
is assumed that due to their structural similatigy other compounds assessed in this report would
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display a similar toxic profile for this endpoifthus, it is proposed that all compounds assessed in
this report are labelled uniformly.

5.6.1 Repeated dose toxicity: oral

5.6.1.1 Amines, coco alkyl

No data available

5.6.1.2 Amines, tallow alkyl

In an oral 28-day study (gavage, SD rats) tallokylabmines (GENAMIN TA 100) were
administered in sesame oil (vehicle) to Sprague [Bya@rl:CD rats at dosages of 0, 12.5, 50, and
150 mg/kg bw/d once a day for 4 consecutive wekltguto di Ricerche Biomediche, 2000a). The
subacute test procedure was in accordance with OEGB07 except for the fact that all specific
investigations on neurofunction were lacking.

At 12.5 mg/kg bw/d, no toxicologically relevant rdkal signs occurred. At 50 mg/kg bwi/d,
salivation and piloerection were observed. One ferdéed on day 11 showing lung changes as
described for the high dose animals (see belowl58tmg/kg bw/d two males and three females of
the high dose group died between days 8 and 2nd@iat this dose level showed salivation after
treatment, piloerection, hunched posture, fur lass, soft stools.

There was a dose-related body weight decreasen&les, this reduction involved the intermediate
and high dose group, i. e. -5 and -25 % vs. casitrelspectively, while in females all treated goup
were affected, i. e. =5 %, - 12 %, - 21 % vs. mmat Food consumption during the administration
period of animals treated with 50 and 150 mg/kgdowhs generally lower than in controls. At
12.5 mg/kg bw/d, food consumption was comparabtéab of the controls.

Haematology revealed a slight increase in erythie@ounts at 150 mg/kg bw/d, which was
accompanied by reduced values for MCV. A dose-edlatoderate to marked increase in leukocyte
counts and a slight to moderate increase in platelents were recorded at 50 and 150 mg/kg bw/d.
Leukocyte enhancement was generally accompaniecabgtions in white blood cell differential
count, consisting of an increased percentage dfoyhils (at 50 mg/kg bw/d in males and at 150
mg/kg bw/d in both sexes).

Clinical chemistry tests showed a number of alienst Toxicologically relevant changes consisted
of markedly increased activities of ALAT and ASAT 160 mg/kg bw/d. GGT activity was slightly
increased in females of this dose group. The serameentrations of protein and albumin and the
A/G ratios were dose-dependently reduced in tharkd 150 mg/kg bw/d groups. Compared to
control levels, a decrease in total cholesterdhigh dose females and increases in the urea level
were observed in both sexes of this group.

Organ weight of almost all organs of the survivimgh dose group animals showed statistically
significant absolute and/or relative changes (nmaistn a decrease in absolute but increase in
relative organ weight). This was considered to dlated to the growth depression in this group.
There was, however, a decrease in thymus weight amdincrease in adrenal weight
histopathologically associated with cell atrophyhgperplasia, respectively, thus interpreted as a
direct effect of treatment. At the intermediate @ldbere was a significant decrease in absolute and
an increase in relative liver and kidney weightradles, indicating again a relation to general body
weight loss.
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The main finding with respect to gross pathologypsisted of slight to moderate dilation of the
intestinal tract in intermediate and high dose atém

Histopathologically, premature decedents of thé lligse group showed erosions in the gastric and
small intestinal mucosa with marked accumulatiorvaduolated histiocytes in mesenteric lymph
nodes and in the lamina propria of the small iimests well as epithelial hyperplasia in the
mucosa. Histiocytic effects were more pronouncethéjejunum and ileum than in the duodenum.
In the lung, abnormalities were mainly localised ttee bronchi/bronchioli and consisted of
inflammation associated with fibrosis and broncbidlema.

Similar histopathological findings were observedsurviving animals of the intermediate dose
group together with single cell necrosis and facBmmation in the liver and areas of hyperplasia
in the small intestinal mucosa as well as atrophihe thymus and splenic follicle. In one male and
one female there was a slight cortical hypertrophthe adrenal glands.

At 50 mg/kg bw/d, signs indicative of thymus atrgplvere seen in one male and one female.
Histiocytic involvement in small intestine and mefszic lymph nodes was still present to a
moderate degree and also mucosal hyperplasia eccimrthe intestine. The lungs of animals from
this group displayed similar changes as in highedgosmals.

At the low dose, histopathological changes wereitdich to slight histiocytic vacuolation in
mesenteric lymph nodes and small intestine, witlatwmiormal accumulation of histiocytes.

In conclusion, the primary adverse effects follogvirepeated gavage administration into the
stomach were gastrointestinal dilatation and erssiof the gastric and small intestine mucosa.
Repeated exposure over time appears to exacehsagastrointestinal damage and the bad general
health status and is suggested to be a possiblee cail unscheduled deaths. Reduced food
consumption, emaciation, mucosal hyperplasia, ankdcytosis were related effects. Histiocytosis
and histiocytic vacuolation indicated that the tesibstance was absorbed and accumulated
intracellularly in the lymphoid tissues of the isti@e. Liver cell necrosis associated with
inflammatory response and increased activities ioérl enzymes demonstrated that the test
substance also has a hepatotoxic potential. Elévwatsa concentrations might point to minor renal
toxicity. Follicle atrophy in the spleen as well thymus atrophy indicated an immunosuppressive
effect (most likely T-cell targeted). Since thymasophy was observed not only at 150 mg/kg
bw/d, but also 50 mg/kg bw/d, a dose level at whiohmucosa erosion was seen, it is concluded
that immunosuppression was an independent adviese. e

An increase in adrenal weight is in accordance wWithobserved hyperplasia of this gland, which
may be a non-specific effect. Bronchiolar and perlhiolar inflammatory and fibrotic changes
could have their cause in an accidental aspiratioeome test material in the course of gavage
application; while in females, these effects wamatéd to the mid and high dose groups, in males
no clear dose-relationship could be establishedl adso control animals were affected. On the other
hand, similar effects were observed in repeat-dsdigdies of longer duration also after dietary
uptake of fatty alkyl amines. The case pro/contgereric aspiration hazard posed by the amines
assessed in this report has already been discads®ae (cf. section 5.2.4.1). Whether the lung
effects contributed to premature mortality could be clearly identified, but it does not appear
completely unlikely given the fact that in the oeath at 50 mg/kg bw/d, lung lesions were the
only effect observed. Histiocytic vacuolation oktmesenteric lymph nodes and small intestine,
observed to a slight degree at 12.5 mg/kg bw/dumwed at all dose levels, increasing dose-
dependently to higher severity and progressingccumulation. Therefore, as a NOAEL could not
be derived, the LOAEL was 12.5 mg/kg bw/d.
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5.6.1.3 Amines, hydrogenated tallow alkyl

No standard test on repeated dose toxicity wadadlaifor hydrogenated tallow amines. Only few
data from studies with limited study design werporéed for a metabolite or components of the
tallow amine:

One group of 10 Sprague-Dawley rats (5/sex) rededvdiet containing 3000 ppm of stearic acid (a
metabolite of hydrogenated tallow amine, ca. 200katw/d based on a food consumption of 7 %
per kg bw) for 209 days (Deichmann et al., 195&lso below, section 5.6.1.4). Another group was
fed with diet containing octadecylamine dissolvedarn oil, while a control group was not carried
along. Food consumption and the weekly change afybeeight were recorded. Gross and
microscopic examinations were performed on 20 majgans/tissues. Two out of five female rats
died spontaneously (no further details). Averagghtegain was 12 g in males and 58 g in females,
the animals were reported to be anorexic. Tisst@s fats fed with stearic acid showed severe
pulmonary infection consisting of tracheobronchiliidular pneumonia, lipoid histiocytic response,
and abscess formation. Similar findings indicatieé pneumonia were reported also for
octadecylamine at 3000 ppm under the same studgnjexss well as for treated and control groups
in another experiment reported in the same pulthicgin which octadecylamine was fed to rats at
dose levels of 20-500 ppm). For a discussion o$dhfendings, the reader is referred to section
5.6.1.4. In conclusion, keeping in mind also thliings in other repeat-dose studies with primary
alkyl amines, a relationship of the observed luamdge to treatment can neither be confirmed nor
ruled out with sufficient certainty. No histomorpbgical abnormalities were observed in the other
organs. The authors concluded anorexia and inaeas®talities to be substance-related toxic
effects of stearic acid.

Comparative investigations on hypolipidaemic atyiwere conducted in rats receiving isolated
components of hydrogenated tallow alkyl amines, ioctadecyl-, hexadecyl-, and tetradecylamine
(Griffin et al., 1991):

Six male Sprague-Dawley rats each received 0, 0amg/kg bw/d of tetradecyl-, hexadecyl- or

octadecylamine (purities not further characterisedgdata on vehicle) by gavage for 14 days. Liver,
small intestine, aorta, and faeces (24 h collettmere removed, extracted and analysed for
cholesterol (CL) levels, triglyceride (TG) levetsgutral lipid and phospholipid content. Blood was
collected from the abdominal vein and lipoproteactions were obtained and analysed for CL, TG,
neutral lipids, and protein levels.

Daily food consumption was significantly reducedrats fed with tetra- and hexadecylamine, but
without any clear effect on growth. Administratiohoctadecylamine led to a significant reduction
of both daily food consumption and body weight gdsignificantly reduced concentrations of
CL and TG were observed in serum for all three asiirin faeces, cholesterol and triglyceride
concentrations were lower in tetradecyl- and hesgldenine-treated rats, with statistical
significance attained for TG by both compounds, foutCL only by tetradecylamine. In contrast,
octadecylamine administration resulted also inigant reduction of cholesterol- and triglyceride
concentrations significantly increased concentratiof triglycerides in faeces. In several analysed
compartments, phospholipid levels were statiscaignificantly changed by treatment in the
following manner: in the liver they were decreadgdtetra- and increased by octadecylamine, in
the small intestine, an increase was noted fathadle amines, in the aorta an increase by teti- an
hexadecylamine was observed, and in faeces levele wecreased by tetra- and hexa-, but
increased by octadecylamine. For octadecylaminglifference in organ weight, histopathology of
the liver, kidney, and spleen, and in clinical cleny was found between treated and untreated
animals. No data on organ weights or (histo)morpiplwere available for tetradecyl- and
hexadecylamine.
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In the same publication, octadecylamine signifiareduced activities of several hepatic enzymes
involved in the early de novo synthesis of fattydaand cholesterol in the liver (these experiments
were not performed for tetra- and hexadecylamine).

In conclusion, a consistent finding with all thrakkyl amine constituents of hydrogenated tallow
amine was the hypolipidaemic effect on serum tdghdes and cholesterol in rats.

5.6.1.4 Octadecylamine
No repeat-dose toxicity study compliant with preagest protocol standards is available.
Rat

Two male Sprague-Dawley rats were fed with a doettaining 1 % octadecylamine sulfate (about
700 mg/kg bw/d) (Carroll, 1960). Within six dayxydy weight was reduced by up to 30 % and
some animals died (no other information available).preliminary studies, the effect of 1-
octadecylamine sulfate on the growth of male anthale rats was estimated at dietary
concentrations of 0, 0.01, 0.025, 0.05, 0.1, 0025, and 1.0 % 1-octadecylamine sulfate (Parenteau
et al.,, 1991). All test concentrations of 0.01 %a.(&Z mg/kg bw/d) and above produced
concentration-related lower body weight gain as garad to that of the controls by day 16. At
concentrations of 0.5 and 1.0 %, body weight wagmssively reduced reaching maximal losses
of about 40-60 % on days 8-11.

Six male Sprague-Dawley rats each were administ@red 8 mg/kg bw/d of octadecylamine
(Griffin et al., 1991, cf. above, section 5.6.1.3).

Five male and five female Sprague-Dawley rats viede3000 ppm octadecylamine (‘stearamine’)
in their diet for 209 days (Deichmann et al., 1988also above, section 5.6.1.3). Calculated based
on average daily diet consumption, 3000 ppm coorded to 88 mg/kg bw/d for males and 138
mg/kg bw/d for females. No untreated control ansnakre used in the experiment, but the results
were compared with those for animals fed 3000 pgeare acid. Tissues examined by
histopathology examination included brain, viscgyanads, skeletal muscle, bone marrow, heart,
lung, liver, spleen, kidneys, gastroenteric tre®tlgvels), pancreas and lymph nodes. The two
chemicals were equally toxic, causing anorexiaghieloss in male rats, reduced weight gain in
female rats and increased mortality. The animadstie stearamine diet had a lower daily feed
intake (9.8/11.5 g for M/F) than those fed the stezcid diet (15/13.5 g, respectively). The averag
weight change under the stearamine diet was —8t ghéles and +30 g for females. One of five
male rats and four of five female rats from theasdenine group survived to the end of the study.
Average survival time was 87/199 d for M/F. Whercroscopic examinations were performed on
the tissues from five rats in the stearamine gragmumulated histiocytes with pale or foamy
cytoplasm were observed in the mucosa of the smi@tine and mesenteric lymph nodes. The
lymph nodes were enlarged and matted, and reveatadrked granulomatous inflammation with
abundant histiocytes, nodule or tubercle formatmatrosis, and fibrosis. Sections of the livers of
3/5 animals showed nodular aggregates of histiscytéh slight necrosis.

The lungs from rats fed stearamine showed varyiegreks of pulmonary infection. It appears
likely, that affected animals suffered from a gen¢ype of pneumonia, which was not substance-
related. On the other hand, Deichmann and co-wsnkemntion in their report that ‘[...] numerous
attempts were made to culture the organisms regiperfer these deaths. However, only normal
inhabitants of a rat’s respiratory tract were fouhe impression was gained that these deaths were
the result of a nonspecific endemic pulmonary itiéecoccasionally observed in rat colonies’.
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Hepatic focal granuloma was also found in thres. ®eeduction in food consumption of male rats
treated with stearamine was not as marked as ceagarthe females explaining the significant
weight loss and high mortality rates in male raiéhether (respiratory tract) infections or other
effects had contributed to unscheduled deaths,insno@en.

A 2-year toxicity study of octadecylamine (‘steara@l) was conducted using Sprague-Dawley
rats. Four groups of 24 rats (12/sex) were fedsdmintaining 20, 100, 200, and 500 ppm
stearamine (Deichmann et al., 1958). Calculatenh fdaily diet consumption, the mean dose was
about 1.05, 5.79, 10.68, and 27.15 mg/kg bw/d &0 § males and 1.20, 5.80, 10.08, and 28.20
mg/kg bw/d for 250 g females. A control group wasl the base diet alone. Organs examined
microscopically included the heart, lung, liverlegm, kidneys, gastroenteric tract (3 levels),
pancreas, lymph nodes, bone marrow, brain, pigitadrenals, and ovary or testis. Feed
consumption, growth rate, death rate, and blooldcoeints for the treated animals were comparable
to those of the controls. The survival rate fosthiudy was 17-33 % including the control group
(meaning that 2, 3, or 4 animals/dose only survivatl the end of study). In both control and
experimental rats mortality was higher than expkchee to respiratory infections associated with
chronic pneumonia and multiple organ inflammatiOne rat receiving 500 ppm showed histiocytic
hyperplasia of the mesenteric lymph node. At nexypmo significant differences were found
between experimental and control groups in thedemie and types of lesions observed. Having the
histiocytic accumulations at 3000 ppm (seen in208@ day-study in rats) and lesions of the same
nature in the dog in mind, the single case of distic hyperplasia in the mesenteric lymph node of
the single rat treated with 500 ppm (25 mg/kg bwi) 2 years (in this study) could also be
interpreted as a treatment-related adverse efféerefore the authors’ conclusion is not followed
and 200 ppm (10 mg/kg bw/d) are proposed as NOAiElthe 2-year rat studies.

Because of the high mortality rates primarily due respiratory infections in the study of
Deichmann and co-workers (1958), another 2-yeadystan groups of 10 male and 10 female
Sprague-Dawley rats fed with diet containing 0, ,200500 ppm octadecylamine (0, 10 and 25
mg/kg bwi/d) dissolved in corn oil was conducted ¢Manald et al., 1962). No data on group
incidences and severity of microscopic findings ilawde. Quite strikingly, respiratory tract
infections and inflammatory lesions in multiple ang were again observed in control and
treatment groups. There were no significant difiees between experimental and control rats with
regard to mean daily food consumption, mean wajgim, and mean survival time. No treatment-
related pathological lesions could be attributethttest substance.

Comparative investigations on hypolipidaemic atyiwere conducted in rats receiving isolated
a. 0. octadecyl-, hexadecyl-, and tetradecylan@Brdf{n et al., 1991, cf. section 5.6.1.3).

Dog

In a 1-year toxicity study using dogs, three groapthree dogs (2 females and 1 male or 2 males
and 1 female) each were fed 0.6, 3.0, and 15.0¢grigpAKd octadecylamine ('stearamine”) in corn-
oil solution that was administered by capsule odagy (5 d/wk) (Deichmann et al. 1958). A
control group of dogs was given untreated feed.dDmgre housed in individual cages and fed once
daily. Haematological examinations consisted ofaltoted blood cell count, haemoglobin
concentration, total and differential white celuots and were performed on all dogs at the start of
the experiment and at 1, 2, 3, 6, 8, 11, and 12 tinsonhereafter. The organs examined
microscopically included the heart, lung, liverlegm, kidneys, gastroenteric tract (3 levels),
pancreas, lymph nodes, bone marrow, brain, pityigdrenals, and ovary or testis. The high dose
group gained less weight than the control and ledese animals. Weight gain for the two lower
dose groups was similar to that of the control®oBIcell counts were comparable in experimental
and control animals. Only one dog from the highedgsoup died before study termination (after
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week 22) suffering from anorexia, bloody diarrhoaag from what appeared to be gastroenteric
irritation. At necropsy, two animals from the higbse group had lesions of the mesenteric lymph
nodes, which were filled with pale histiocytes. @&lpale staining of the tips of the villi of the alin
intestine mucosa was observed in these dogs. Howewedefinite lesions were identified in the
intestinal tracts of these animals or in any ofdtieer experimental animals.

Considering the mortality associated with anorexid haemorrhagic diarrhoea in one dog, growth
depression in two other dogs, and the lymph nodgoleitosis observed at 15 mg/kg bw/d as a
treatment-related toxic effect, the NOAEL in dogd fwith octadecylamine for 1 year was 3 mg/kg
bw/d.

5.6.1.5 (2)-Octadec-9-enylamine

Groups of five male and female SD rats receiveddstenylamine (Genamin OL 100 D, vehicle
sesame oil) by oral gavage at dose levels of &,3.2.5, or 50 mg/kg bw/d for a period of 28 days
(Aventis, 2003). On day 29, animals were necropsladthe control and high dose groups,

additional five male and females were examinedrawopsied after a recovery period of 14 days.
The study design and examinations conducted werilinaccordance to the EU method B.7

(OECD 407) for subacute oral toxicity (includingunebehavioral observation and functional

observation battery testing).

In a preliminary study on dose-range finding, thmeees and females received the test substance at
dose levels of 25, 100, and 400 mg/kg bw/d oveermod of 14 days; surviving animals were
necropsied on day 15. After administration of 40@¢/kg bw/d, one male and one female died on
days 4 and 7, respectively. The other animals sf dose group were killed for animal welfare
reasons. The animals of the 100 mg/kg bw/d growpvel clinical signs of impaired motility and
respiration. Male animals were clearly more sewisithan female animals. After administration of
25 mg/kg bw/d, no symptoms were observed excepbrierfemale rat, which showed uncoordin-
ated gait on study day 2. Body weight gain of amsnexposed to dose levels of 25 and 100 mg/kg
bw/d was impaired. Necropsy of decedent and pramigtkilled animals showed changes in the
stomach and intestinal mucosa. The animals of 1gM&grbw/d showed reddening of the stomach
mucosa. No macroscopically visible changes werervksd at 25 mg/kg bw/d.

Throughout the main study, treatment did not resulinscheduled deaths. Behaviour and state of
health remained unaffected by the administratiorthef test compound in the low and mid dose
groups. Clinical findings in the high dose groupnfdles and 5 females out of 10) from the 2nd or
3rd week onwards comprised impairment of motilgtil{ed and/or uncoordinated gait) and lasted
until the end of treatment, with subsequent recavier addition, respiratory sounds were noted in
one high dose female (only on study day 13). Nocitypaof the refracting media of the eyes,
changes of the oral mucosa, or impairment of degtawth were observed. No abnormal
neurobehaviour was observed in any group.

Mean body weight was significantly lower for higbsg males from study day 11 and for high dose
females from day 22 until the end of treatment, sexdained different from that of the controls at
the end of recovery period. Also mean body weigintrhid dose males was significantly lower
from day 22 onwards to the end of treatment. Atehd of treatment, body weight in males was
statistically significantly reduced by 7.5 % at theed and by 10% at the high dose level when
compared to the body weight of controls. At the ehdecovery, body weight in high dose males
remained at the same, significantly lower level§®%). Body weight in high dose females was
10.4 % lower than the control values at the entteztment, while a tendency to recover was seen
at the end of 4-week recovery (difference was $il® %, but statistical significance was no longer
obtained).
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Compared to control animals, mean body weight ga&s significantly lower at the end of

treatment for high dose males (-19 %), high doseafes (-20 %) and for mid dose males (-15 %).
A dose-dependent, small (-9 %, statistically nagmiicant) reduction of body weight gain was also
reported for the low dose males. Weight gain wasnatised at the end of the recovery for high
dose males or even higher in the high dose femalepgindicating a tendency for recovery (no
recovery period was for the mid dose group). Fomasamption remained unaffected throughout
the study in all dose groups.

Haematology findings in high dose group animalduided significantly increased haematocrit and
decreased reticulocyte counts (males only) andhtdfigncreased white blood cell counts with a
shift towards neutrophils (both genders), all fimg being reversible. Clinical chemistry changes
comprised significantly increased total bilirubior fthe high dose group, slightly increased urea
nitrogen for mid and high dose females and veghsly increased ASAT and ALAT activity in the
liver of high dose males. Urinalysis remained uectid in all dose groups. Likewise the urine
sediment was unobtrusive for control and high dpsep animals.

No anatomic pathology correlates (organ weight, rosmmpy, microscopy) of toxicological signi-
ficance were detected.

In conclusion, repeated administration of octadgieenine (Genamin OL 100 D) at a dose of 50
mg/kg bw/d induced clinical signs such as gait abadities, reduction in body weight gain and
clinical pathology findings indicating mild toxicffects on the liver and kidneys. The only
treatment-related effects observed at the mid-desel were reduction in growth and increased
urinary concentration of urea nitrogen. By standaitéria of screening for neurotoxicology given
for this type of study, stilted gait or uncoordiedigait were not associated with any other symptom
of altered neurobehavior or neurotoxicity and maydiscussed as being of an unspecific nature. In
the preliminary study, macroscopic findings in tfestrointestinal mucosa were observed in early
deaths and in animals receiving 100 mg/kg bw/d, beite absent in animals at a dosage of 25
mg/kg bw/d from the 14-d study and in dose growgeiving 50 mg/kg bw/d, where gait abnormal-
ities were also present. Thus, in view of the absent other severe clinical symptoms that may
explain gait abnormalities and considering the esuirey nature of the 28-d study design for
neurotoxicity, uncertainty on the cause of gait@abmality remains.

With the exception of growth reduction, full recoyérom substance-related effects was seen at the
end of the recovery period.

Based on the significantly reduced body weight gatirl2.5 mg/kg bw/d observed in this 28-d
study, a NOAEL of 3.25 mg/kg bw/d was derived.

In vitro studies

No data available

5.6.2 Repeated dose toxicity: inhalation

No data available
5.6.3 Repeated dose toxicity: dermal

5.6.3.1 Amines, coco alkyl

No data available
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5.6.3.2 Amines, tallow alkyl

No data available

5.6.3.3 Amines, hydrogenated tallow alkyl

No data available

5.6.3.4 Octadecylamine

0, 3, or 30 mg of octadecylamine ('n-octadecylaimnicee 0, 1.5, or 15 g/kg bw/d for a 20 g mouse)
were applied using ether as vehicle to the shaaell bf male albino (Rockland) mice on days 1, 3,
and 5 of the experiment (Brooks et al., 1957). @n @, skin was analysed for cholesterol content,
sterol and epidermal weight per TriThree mg of the test substance produced substdmyper-
plasia of the epidermis with increase in choleste®evere hyperplasia with a 5fold increase of
weight/cnf epidermis and absence of sebaceous glands anfbliaies was observed. No data on
systemic toxic effects were generated.

5.6.3.5 (2)-Octadec-9-enylamine

Based on the results of a pilot study, groups afngpadult Sprague-Dawley rats (4 M and 4 F)
were treated dermally with octadecenylamine (oleyte) at concentrations of 0, 0.3, 1.5, and
3.0 % in mineral oil (corresponding to doses o125, 62.5 and 125 mg/kg bw/d). Animals of the
control group received the vehicle only. Rats weeated for two five-day dosing periods with an
intermediate two-day non-dosing period in ordemtore closely reproduce conditions of human
exposure to the test substance. The first day sihdovas designated day 1. Due to excessive tissue
destruction indicated by sloughing, scores of maigeto severe erythema, scabbing, hardening of
the skin, and sensitivity to touch, the dosinghatintermediate and high dose levels (1.5 and 3.0 %
was discontinued on day 9. Affected animals welesequently sacrificed on day 10. At initiation
of dosing the rats’ body weight ranged from 20 7321.3 g. Rats were acclimated to the labor-
atory for seven days prior to test substance agidic. Water and food were provided ad libitum.
Approximately 24 h prior to test substance appiicatthe fur was clipped from the dorsal area of
each animal. Shaving was repeated one week ldtertést substance was applied at a dosage vol-
ume of 5 mL/kg. The application site was coverethva porous gauze dressing that was held in
place with tape, and covered with a taped elastirmlage. Each day, wrappings were removed ap-
proximately 6 h after test substance applicatiomw, st sites were washed with warm water in or-
der to remove excess test substance. Inspectiosgyfts of toxicity were performed once each day.
Body weight was recorded during acclimation, weeklying the study and at sacrifice. Food con-
sumption was recorded weekly during the study. Jkie was examined prior to test substance ad-
ministration on days 2, 4, 6, 8, 10, 12, and 14sfgns of erythema and oedema. Twice daily, mor-
tality/morbidity checks were performed. Animals welilled and discarded three days following
the completion of dosing. No necropsies were peréal, not even of those animals killed prema-
turely for humane reasons; the reason given bysthdy authors was that ‘no animals died on
study’.

All rats survived until scheduled sacrifice. Concations of 1.5 and 3.0 % produced moderate to
severe irritation (erythema scores 2-4), which @me instances progressed to hardening and
sloughing of the skin. A number of rats were sévesito touch. In the 0.3 % group, erythema scores
of 1 to 2, indicating mild to moderate irritaticamd flaking of the outer layers of the epidermiseve

observed. An increased sensitivity in females &ithtant effects of the test substance as contpare
to males was observed. In the control group, onte reowed an erythema score of 1 at one
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observation. All rats in the 1.5 and 3 % groupsensacrificed on day 9 of the study due to the
irritant/corrosive effects of the test substance.dther treatment-related irritant effects or dati
signs were observed. A significant treatment-relatect on body weight was observed for males
on day 7. Individual group comparisons revealed tioaly weight in both the 1.5 and 3 % groups
was significantly lower than that of the contrdtemales in the 3.0 % group showed a mean weight
loss during the first week of the study, but thisding was not statistically significant. Food
consumption during the first week of study was weglsignificantly in 1.5 % group males when
expressed as total food consumed. No significaiférdnce was noted when expressed on a per
weight basis. The study provides additional datahantoxicity of repeated dermal dosing, inclu-
ding severe irritation, of this test substancecatcentrations of 0.3, 1.5, and 3.0 %. A NOAEL for
local dermal effects could not be derived, the LQAfas 0.3 % (ca. 12.5 mg/kg bw/d). No picture
of or threshold for systemic toxicity could be ab&a from this study, due to the lack of macro-
scopic or microscopic necropsy data for any otlgams and tissues (Intox Laboratories, 1985).

5.6.4 Other relevant information

No data available

5.6.5 Summary and discussion of repeated dose toxicity

Proposed classification

The outcome of the oral 28-day study on tallow bikyines indicated that fatty alkylamines may
pose a risk for serious health effects after clironal exposure.

Leading health effects were delayed mortalitie®eased with precedent bad general health status
and gait abnormalities, erosions of the mucosahef gastrointestinal tract, accumulation of
(material-) loaded histiocytes in the submucos#hefdistal parts of the small intestine and in the
mesenterial lymph nodes associated with inflamnyagganuloma formation, liver toxicity, and
indications of immunosuppression occurring at 15§kag bw/d, which is within the critical dose
range for R48/22 or STOT RE Cat 2, respectively.

The adverse lung effects were not considered ferctassification proposal on the oral route, but
the potential for damaging the surface epitheliathed respiratory tract should be considered
elsewhere if the inhalation route is relevant. Oeden the range-finding study on octadecenylamine
indicated that bad general health condition (gaitcemalities) and stomach reddening was already
seen in rats receiving 100 mg/kg bw/d for 14 dayseatment-related reduction in food
consumption and body growth started>8 mg/kg bw/d in subacute studies on octadecylamine
Also a dose of 50 mg/kg bw/d in the valid 28-daydst on octadecenylamine confirmed similar
signs of impaired health condition (reduced bodyigie gain, impaired motility, stilted and
uncoordinated gait) and hepatotoxicity. Althougterth was no histopathological evidence of
mucosa damage in the gastrointestinal tract atdbge of octadecenylamine, 50 mg/kg bw/d of
tallow alkyl amines induced mucosal hyperplasia histiocyte accumulation. Since higher doses
up to 150 mg/kg bw/d were not tested in this 28-slayly, mortalities and other toxic effects that
were observed at 150 mg/kg bw/d with tallow alkyhimes could not be ruled out for
octadecenylamine.

Taking all data on fatty alkyl amines into consaten, the lowest dose with a depressive effect on
growth was 0.01 % (about 7 mg/kg bw/d, estimatedthfrepeated dose studies on octadecylamine),
body weight loss was first seen at 50 mg/kg bwido(alemonstrated for tallow alkyl amines
(Istituto di Ricerche Biomediche, 2000a and foradeicylamine, see Parenteau et al., 1991). This is
also the lowest dose associated with histopathocdddgsions of the gastrointestinal mucosa. With
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respect to the classification of ‘local’ effectisetavailable data clearly demonstrated that fdkiyl a
amines caused damage along the exposure routsub@sa of the gastrointestinal tract. Although
gavage administration is not a usual exposure tiondfor man, the data also demonstrated a
cytotoxic potential at any site of contact (asmated in the studies via the oral or dermal routasor
non-intended for the bronchial mucosa). Repeatgmbsxe resulted in ‘local cytotoxicity’, i.e.
erosions of the gastrointestinal mucosa, that vs®a@ated with secondary effects of systemic
significance and progressed continuously with theation of treatment leading to body weight
loss, bad general health status and unscheduleédsd&esides, the accumulation and migration of
test substance loaded histiocytes along the inespiassage into lymph nodes and other tissues
(intestine submucosa and, putatively, liver), livexicity and immunosuppression are judged as
adverse (systemic) effects.

Critical effects for R48/22:

= Delayed mortalities and erosion of gastrointestmalcosa at 150 mg/kg bw/d (28-day study,
tallow alkyl amines)

= Gait abnormalities at non-lethal, non-irritatingncentrations (50 mg/kg bw/d, 28-day study,
octadecenylamine)

= Treatment-related reduction in food consumption7{8 mg/kg bw/d, subacute study,
hydrogenated tallow alkyl amines) resulting in gtiowepression and anorexia. Effects could be
interpreted as non-specific toxicity. However, sitee dysfunction such as malabsorption could
also be a possible consequence of morphologicahdarof the intestine (through intramural
substance accumulation and responsive inflammatioinhyperplasia of intestinal wall).

= Accumulation of test material in the intestinal inaadd in mesenteric lymph nodes 12 mg/kg
bw/d, 28-day study, rat; 15 mg/kg bw/d, tallow dl&nines; 1-year dog, octadecylamine). The
effect is already present at non-irritating dosadéere is no excretion pathway for intracellular
material, some redistribution among cells or amamgans may be possible through re-
phagocytosis or migration of loaden histiocytese Effect is irreversible.

= Accumulation enteropathy is associated with inflaatony and hyperplastic responses of the
intestine: Histiocytic granuloma in the intestinedll and mesenteric lymph nodes, histiocytic
hyperplasia in mesenteric lymph nodes, mucosal ipy@&a in the intestine. Related to the
persistence of accumulated material, granulomadbon will also persist during life.

= Disturbance of lipid metabolism (8 mg/kg bw/d, l&ydstudy, octadecylamine): the signific-
ance/relevance of these findings cannot be asselssed lack of phospholipids, for example
might affect central nervous function or lung fuant

= Treatment-related liver toxicity (150 mg/kg bw/& @ay study, tallow alkylamines, 50 mg/kg
bw/d, 28 day study, octadecenylamine). In additiestiocytic granuloma formation in the liver
is likely to be a secondary effect caused by acdarad (and/or migrated) material from
intestinum.

= Thymus atrophy and atrophy of spleen follicles @atied immunosuppression (T-cel§50
mg/kg bw/d, 28 day study).

In conclusion,
a) delayed mortalities occurred at ‘irritant’ contr@ations/dose levels and

b) other serious health effects occurred at nataiing concentrations/doses
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Both, a) and b) were seen within the critical domege for R48 or STOT RE 2, respectively, and
corresponding & L with Xn;R48/22 or STOT RE 2; H373 is therefore proposed

Saturated vs. unsaturated fatty alkyl amines

The assumption has been raised that octadecylaamicenydrogenated tallow alkylamines might
have lower potency in chronic toxicity that does call for R48 classification.

From some studies, e.g. the chronic rat studiescfideann et al., 1958) it might appear that
octadecylamine exerts its toxicity at concentrajowhich are not critical for R48 classification,
e. g. cumulative enteropathy observed&00 ppm (25 mg/kg bw/d). However, read-across over
the whole group of primary alkyl amines and subsetjglassification as ‘harmful’ is suggested for
the following reasons:

The data available for octadecylamine are cleantytéd. There were high mortality rates of 67-
83 % in limited dose groups (12 rats/sex/group)hm 2-year study (Deichmann et al. 1958) and
respiratory infectious diseases associated to fit@sain all three long-term studies (two from the
Deichmann publication and one from his colleaguec®tanald and co-workers (1962). The test
methods and results, gained in no GLP or guidetm@pliant studies, were roughly summarised
and poorly documented in the publications.

The subacute study of Griffin et al. (1991) confinthat already at low doses (8 mg/kg/day)
disturbed lipid metabolism occurred. The repeatessed data, which were considered for
hydrogenated tallow alkyl amines, included a limittudy on a metabolite, i.e. stearic acid, and
studies on hypolipidaemic activities of single caments of hydrogenated tallow alkyl amines. No
reliable repeated dose study on hydrogenated tabdityl amines themselves is available.
Therefore, a lower potency in chronic toxicity ottadecylamine and hydrogenated tallow
alkylamines could not be verified. It is concludin@t there is no sufficient evidence to exclude
these substances from read-across and classificditharmful’, R48, is warranted.

Consequently, classification with R48/22 is prombfar all primary alkyl amines covered by this
report. No further studies on repeated dose tgxanié required for an adequate hazard assessment
of these substances.

Table 7: Overview of repeat-dose studies with primgy alkyl amines

Alkyl amine Repeated dose toxicity Information on carcinogenicity

(CAS No.) NOAEL from repeated dose toxicity
studies

Coco alkyl amines No data No data

(1788-46-3)

Tallow alkyl amines EU method B.7-equivalehoral 28 day No data

(61790-33-8) study-rat

LOAEL 12.5 mg/kg bw/d

2 Limited by lack of specific studies on neurobebavifunction
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Alkyl amine Repeated dose toxicity Information on carcinogenicity

(CAS No.) NOAEL from repeated dose toxicity
studies

Hydrogenated tallow alkyl No guideline-compliant study: No data

amines

(61788-45-2) Limited data from chronic (206-day) oral

study on a metabolite

Additional data on hypolipidemic effects
from oral 14 d studies in rats on structurally
related components of hydrogenated tallow
alkyl amines

A reliable NOAEL could not be derived
from the data available.
Octadecylamine No guideline-compliant study: Limited data from oral chronic
(124-30-1) (2-year) studies in rats
Limited dermal 5-day study - mouse
Limited oral 6-14 day-studies —rat
Limited oral chronic (209-day) study —rat

NOAEL 200 ppm (10 mg/kg bw/d)
Limited oral chronic (1-year) study - dog
NOAEL 3 mg/kg bw/d

Octadecenylamine One limited dermal 14-day study — rat No data
(112-90-3)

LOAEC ,40.3% (12.5 mg/kg bw/d)

EU method B.7 equivalent oral 28 day
study — rat

NOAEL 3.25 mg/kg bw/d
Overall NOAEL Oral route: No reliable data

Overall NOAEL 3.25 mg/kg bw/d
Dermal route:
LOAEC;,ca 0.3% (12.5 mg/kg bw/d)

A N(L)OAELg could not be derived for this
route.

5.7 Mutagenicity

The data available for mutagenicity do not fullyehthe requirements of Annex VII for any of the
compounds assessed in this dossier. However, d(igdtvuctural similarity, (ii) availability of at
least tests on bacterial mutagenicity for all coompts except hydrogenated tallow alkyl amines as
well as (iii) the fact that not any of the availkalhutagenicity tests indicate concern for a mutegen
potential, the data base is considered sufficienexclude a mutagenic potential for all of the
compounds assessed in this report.
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5.7.1 In vitro data

Generally, strong cytotoxicity of alkyl amines wasservedn vitro. In most experiments, cytotoxic
effects were induced at lower doses/concentraii@speriments without S-9 mix as compared to
experiments with S-9 mix.

5.7.1.1 Amines, coco alkyl

An investigation into the induction of gene mutasan bacteria (OECD 471) was performed with
coco alkyl amines (‘Genamin CC 100 D) (Hoechst Ag88m). The test compound (purity approx.
100 %) was solved in acetone and tested in dos@sl6fpg to 10 mg/plate with and without liver
S-9 mix from Arochlor-induced male Sprague-Dawlaysr Only dose levels up to 100 pg/plate
could be evaluated due to strain-specific strorigtoyic effects at dose levels of 20 or 100 pgéplat
and higher doses. In TA1537, the bacterial backgtdawn was reduced already at 4 pg/plate in
the second experiment. Precipitation was seen@s@plate and higher doses. No increase in the
number of revertants was induced in any of theetesttains, e. ¢S typhimurium TA100, TA1535,
TA1537, TA1538, TA98 ané. coli WP2uvrA.

5.7.1.2 Amines, tallow alkyl

A bacterial gene mutation test (OECD TG 471) watlhotv alkyl amines (‘Genamin TA 100 D') was
negative with and without Aroclor-induced rat livéf9 mix in fiveS. typhimurium strains (TA98,
TA100, TA1535, TA1537, TA1538) and. coli WP2uvrA (Hoechst AG, 1988n). The test
substance (purity 99-100 %) was solved in ethandltasted in doses of 0.16 pug to 10 mg/plate.
Due to strong and dose-dependent cytotoxicity inegiter strains only concentrations up to dose
levels of 100 pg/plate without, and 500 pg/platehv8-9 mix were evaluable. Visible precipitation
of the test compound was found at all dose levels 20 pg/plate upwards with and without S-9
mix.

5.7.1.3 Amines, hydrogenated tallow alkyl

No genotoxicity tests with hydrogenated tallow &lapines are available.

5.7.1.4 Octadecylamine

Data on negative bacterial mutagenicity tests wittadecylamine were compiled by Zeiger et al.
(1988). Negative results were reported rtyphimurium strains TA100, TA1535, TA97, and
TA98 with and without metabolic activation with ¥ and 30 % Arochlor-induced rat and hamster
liver S-9 mix at doses of 100 to 6666 L g/plate. &/atas used as solvent. Precipitation was found
at 333 pg/plate and higher doses on plates withalmoét activation. No signs of toxicity were
reported apart from a slight clearing of backgrolaan at the highest dose without metabolic
activation in TA97. The absence of cytotoxic effeat lower doses was possibly caused by the use
of water as solvent.

Further bacterial mutagenicity tests (OECD 471hwittadecylamine ('Genamin 18 R 100 D') were
performed with tester strair® typhimurium TA 100, TA1535, TA1537, TA1538, TA98 ari coli
WP2uvrA (Hoechst AG, 19880). The test substanceitfpapprox. 100 %) was dissolved in
ethanol and tested at dose levels of 4, 20, 100, 8800 and 10000 pg/plate with and without
Arochlor-induced liver S-9 mix from male Wistar satStrain-specific, dose-dependent cytotoxic
effects (decrease in the number of spontaneoustaewe and/or incomplete bacterial lawn) were
seen at 100 or 500 pg/plate and higher doses. t&tease in the number of revertant colonies was
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induced in any of the tester strains. Precipitaiavere found at and above dose levels of
500 pg/plate.

Octadecylamine (‘'stearylamine’, purity not staigd$ tested as a component of multilamellar lipid
vesicles (MLV) containing La-phosphatidyl choline (PC) and octadecylamine (RE@ec 7:2) in
the human heteroploid EUE cell line (embryonic honmexplants) and in lymphocytes from a
healthy human donor (Nuzzo et al. 1985). Cells wiszabated with 0.14 to 4.44 mg lipids in buffer
in the presence of 6 mmol/L CaCbr 24 and 48 h. In EUE cells, the mitotic indeWl) was
markedly reduced at 4.44 mg lipids after 48 h. Whempared to controls, an increase in the
percentage of mitoses with structural chromosorbatrations (SCA) was seen in EUE cells after
24 h at 1.39 and 4.44 mg lipids and after 48 h ¢tiverwhole dose range tested. In lymphocytes, the
MI was markedly reduced at 1.39 mg lipids after l24and no mitoses were found at both
incubation times with 4.44 mg lipids. For theselg;ean increase in mitoses with SCA under
conditions that did not lead to extreme cytotoyieitas found at 1.39 mg lipids after 24 h. Since the
number of mitoses with SCA in control cultures veasremely high in EUE cells (14 % after 24 h
and 10 % after 48 h) and was also reported to dieehi(by up to 5.4 %) than under standard culture
conditions in lymphocytes, the test systems or testditions do not seem to be adequate for
cytogenetic investigations. Additionally, octadeoyine was not tested alone, but only in
combination with PC. The study is therefore difficto interpret and of low relevance for the
classification/labelling of octadecylamine.

5.7.1.5 (2)-Octadec-9-enylamine

Octadecenylamine was not mutagenicSirtyphimurium TA 98, TA 100, TA1535, TA1537, and
TA1538 strains at dose levels up to 20 pg/platdaut, and up to 200 pg/plate with metabolic
activation (Arochlor-induced rat liver S-9 mix; Mabiological Associates Inc. 1985a, cited from
IUCLID, original data not available for this repprt

Negative results for mutagenicity of octadecenytaminamed ‘oleylamine’ in the test report) were
obtained in a L5178Y TK+/- mouse lymphoma assayQOHG 476) (Microbiological Associates
Inc., 1989a). Mutation frequency was determinederafincubation with 0.13 to 1.8 nL
octadecylamine/mL (purity not given) in the absentemetabolic activation and with 1.3 to 13
nL/mL in the presence of Arochlor-induced rat liveér9 mix for 4 h (solvent. acetone).
Concentrations were equivalent to ca. 0.1 to 1.Anug0.39 nmol/L to 5.4 nmol/L) without S-9
mix and 1.0 to 10.6 pg/mL (3.9 nmol/L to 39.5 nraplivith S-9 mix. No increase in mutation
frequency as compared to solvent controls was foAhd.8 nL/mL without, and at 13 nL/mL with
metabolic activation, a remarkable decrease in gelivth as compared to solvent controls was
found. At higher concentrations, the cells werelle&o form clones.

Octadecenylamine (ODA-FG-11-27-84) did not indubeomosomal aberrations in CHO cells in
the absence or presence of Arochlor 1254-inducedadgbp-Dawley rat liver S-9 mix
(Microbiological Associates Inc., 1985b). Cells wereated with 0.05 to 5 nL/mL of the test
substance for 16 h in the absence, and with 02D toL/mL for 2 h in the presence of S-9 mix, and
cells were harvested after 18 h . Cell survival weBiced to 24 % with and without S-9 mix at the
highest concentrations tested.

Mutagenicity at the hprt locus was investigatedChinese hamster ovary cells at concentrations of
0.1 to 2.0 nL/mL without, and of 5.0 to 10 nL/mLtviS-9 mix (Microbiological Associates Inc.,
1985c). No relevant cytotoxicity (decrease in amgniefficiency) was found for the analysed
concentrations; without S-9 mix, concentrationshkigthan 2.0 nL/mL led to strong cytotoxicity, so
that cloning was not successful. In general, tiveas no increase in mutation frequencies after
treatment, with the exception of the highest cotregions of 2.0 nL/mL (without S-9 mix) and
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9.0 nL/mL (with S-9 mix) in the first experimentin8e no genetic effects were seen at lower
concentrations and the second experiments werdycleagative with and without S-9 mix, these
increased mutation frequencies can be interpredexdigiers (due to the low statistical power obthi
test system). Altogether, the test result is negati

5.7.1.6 Other primary alkyl amines

Bacterial gene mutation tests with hexadecylamm®& typhimurium TA100, TA1535, TA97, and
TA98 strains revealed negative results (Zeiged.etl888). Dose levels of 300 to 33 000 pg/plate
dissolved in DMSO were tested with 10 % and 30 %cAlor-induced rat and hamster liver S-9
mix. No precipitation or signs of toxicity were fodi up to the highest dose level tested.

5.7.2 In vivo data

5.7.2.1 Amines, coco alkyl

No in vivo genotoxicity tests with coco alkyl amines are lde.

5.7.2.2 Amines, tallow alkyl

A bone marrow micronucleus test (OECD TG 474) uwelow alkyl amines (‘Genamin TA 100') in
50 Sprague-Dawley rats (25 male and 25 female)dexinegative result after a single oral dose of
2000 mg/kg bw (Istituto di Ricerche Biomediche, @O0 The test substance was applied in sesame
oil by intragastric gavage. Sampling times weren2zthd 48 h after treatment. The tested dose level
induced clinical signs of toxicity (piloerection,utched posture, hypoactivity and shallow
breathing) in all animals and was lethal to oneemmat from the 48 h sampling time group; no local
cytotoxicity on bone marrow cells (PCE/NCE) waseaed.

5.7.2.3 Amines, hydrogenated tallow alkyl

No in vivo genotoxicity tests with hydrogenated tallow alkyliaes are available.

5.7.2.4 Octadecylamine

No in vivo genotoxicity tests with octadecylamine are avadabl

5.7.2.5 (2)-Octadec-9-enylamine

Negative results were reported from an chromos@inairation test in mice bone marrow cells with
octadecenylamine (‘oleylamine’) (Microbiologicalsasiates Inc., 1989b). Groups of five male and
five female mice were administered single doses06f 2500, or 5000 mg/kg bw in corn oil by oral
gavage at a volume of 10 mL/kg bw (purity 90 %)nBanarrow cells were collected 6, 12, and
24 h after treatment. No increase in percentagesbefrant cells was observed in test substance-
treated animals regardless of dose or harvest tWne. female in the 2500 mg/kg bw group died
prematurely. No significant reduction in the ratebody weight gain was observed. Clinical signs
of toxicity were observed in test substance-treatede indicating that the test substance was
systemically available after oral application.
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5.7.3 Human data

No data available.

5.7.4 Other relevant information

No data available.

5.7.5 Summary and discussion of mutagenicity
For all alkyl amines assessed in this report oelyative results were obtained in mutagenicity tests

There is no evidence for mutagenicityooico alkyl aminesfrom the available gene mutation test in
bacteriaTallow alkyl amines were tested negative in bacteria and in bone macedisin vivo. No
tests on mutagenicity dfydrogenated tallow alkyl aminesare available. From the available data
on mutagenicity in bacteria there is no evidence foutagenicity of octadecylamine
Octadecenylaminewas tested negativi vitro in both bacteria and mammalian cells. A bone
marrow chromosomal aberration test vivo did not reveal any mutagenic effects of
octadecenylamine up to systemically toxic doses.

For the group of alkyl amines mixtures with longiere. mainly Gs and Gg) hydrocarbon chains
(tallow alkyl amines, hydrogenated tallow alkyl awes, octadecenylamine, octadecylamine)
negative results from tests on bacterial mutaggn@id data on gene mutations in mammalian cells
in vitro and on chromosomal aberrations and micronunlgivo are available. The whole amount
of data is judged as sufficient to exclude a mutagpotential for the group of alkyl amines with
longer chain lengthi vivo.

For coco alkyl amines, a mixture of alkyl amineatéging shorter hydrocarbon chains, only data on
bacterial mutagenicity exist. No further genotatyicests in mammalian cells in vitro or in vivo are
available. Altogether, the negative data from tlaetérial tests together with negative data on
structurally similar long-chain alkyl amines is esmfered as sufficient to exclude a mutagenic
potential of coco alkyl amines in vivo.

No classification with respect to germ cell mutagiy is proposed for the alkyl amines mixtures
assessed in this report.

Table 8: Overview of mutagenicity studies with prinary alkyl amines

Alkyl amine Test system Concentration Result Toxicity Solvent Reference

range
Coco alkyl Bacterial gene | 0.16 Negative | Strain-specific | Acetone Hoechst AG,
amines mutation test | 10000 pg/plate at 20 pg/plate 1988m

with and without and higher

S-9 mix doses
Tallow alkyl Bacterial gene | 0.16 to 10000 Negative | Strain-specific | Ethanol Hoechst AG,
amines mutation test | pg/plate without at 20 pg/plate 1988n

S-9 mix and 0.16 without S-9

to 500 pg/plate mix and at 100

with S-9 mix pa/plate with

S-9 mix
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Alkyl amine Test system Concentration Result Toxicity Solvent Reference
range
Tallow alkyl Micronucleus | 2000 mg/kg bw, | Negative | Systemic Sesame oil | Istituto di
amines test in rat bone| single oral dose toxicity: yes, Ricerche
marrow cells local toxicity : Biomedice,
no 2000c
Octadecyl- Bacterial gene | 100 to 6666 Negative | No Water Zeiger et al.,
amine mutation test | pg/plate with 1988
and without S-9
mix
Octadecyl- Bacterial gene | 4 to 10000 Negative | Strain-specific,| Ethanol Hoechst AG,
amine mutation test | pg/plate with generally at 19880
and without S-9 100 pg/plate
mix and higher
doses
Octadecenyl- | Bacterial gene | Up to Negative | No data Microbiological
amine mutation test | 20 pg/plate Associates Inc.
without S-9 mix ,1985a
and up to 200
pa/plate with S-
9 mix
Octadecenyl- | Chromosomal | 0.05 to 5 nL/mL | Negative | Atthe highest | Acetone Microbiological
amine aberrations in | without S-9 mix concentrations Associates Inc.,
CHO cells and 0.2 to 20 tested 1985b
nL/mL with S-9
mix
Octadecenyl- | Mouse 0.13t0 1.8 Negative | At 1.4 ng/mL | Acetone Microbiological
amine lymphoma nL/mL without without S-9 Associates Inc.,
assay S-9 mix and 1.3 mix and 10.4 1989a
to 13 nL/mL ng/mL with S-
with S-9 mix. 9 mix and
higher
concentrations
Octadecenyl- | Hprt gene 0.1to 2.0 nL/mL| Negative | No strong Acetone Microbiological
amine mutation test in| without S-9 mix toxicity at the Associates Inc.,
mammalian and 5.0 to analysed 1985c¢
cells 10 nL/mL with concentration;
S-9 mix without S-9
mix higher
concentration
could not be
tested due to
toxicity
Octadecenyl- | Chromosomal | 500 to 5000 Negative | Systemic Corn oll Microbiological
amine aberrations in | mg/kg bw , toxicity: yes, Associates Inc.,
mouse bone | single oral doses no local 1989b
marrow cells cytotoxicity
(mitotic index)
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5.8 Carcinogenicity
5.8.1 Carcinogenicity: oral

5.8.1.1 Amines, coco alkyl

Neither animal nor human data on the carcinoggnaditoco alkyl amines are available.

5.8.1.2 Amines, tallow alkyl

Neither animal nor human data on the carcinoggnafitallow alkyl amines are available.

5.8.1.3 Amines, hydrogenated tallow alkyl

Neither animal nor human data on the carcinoggnithydrogenated tallow alkyl amines are
available. From a limited rat study with chronicnadistration of stearic acid, a metabolite, no
reliable information on carcinogenic potential gtllogenated tallow alkyl amines could be derived
(Deichmann et al., 1958).
5.8.1.4 Octadecylamine

A 2-year toxicity study of octadecylamine (‘steara@l) was conducted using Sprague-Dawley
rats. Four groups of 24 rats (12/sex) were fedsdmintaining 20, 100, 200, and 500 ppm
stearamine (Deichmann et al., 1958). A control grotianimals was fed the base diet alone. Feed
consumption, growth rate, death rate, and blooldceoeints for treated animals were comparable to
those of the control. The survival rate for thisdst was 17-33 % for both the control and treatment
groups. At necropsy, no significant differenceshiea incidence and types of lesions observed were
found between treated and control groups.

5.8.1.5 (2)-Octadec-9-enylamine

Neither animal nor human data on the carcinoggnaditallow alkyl amines are available.

5.8.2 Carcinogenicity: inhalation

No data available

5.8.3 Carcinogenicity: dermal

No data available

5.8.4 Carcinogenicity: human data

No data available

5.8.5 Other relevant information

The effects of octadecylamine (‘stearamine’) on mmary carcinogenesis induced by 7,12-
dimethyl-benz(a)anthrazene (DMBA) was investigaisihg female Sprague-Dawley rats on high-
fat diets (Parenteau et al., 1991). Four group2lofats each were given a single 5 mg dose of
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DMBA intragastrically at 47 to 51 days of age. Omeek later, the rats were fed diets containing
5 % corn oil, 20 % corn oil, 20 % corn oil and 0%lstearamine, or 20 % corn oil and 0.1 %
stearamine. Stearamine was converted to the comdspy sulfate by mixing with a solution of
sulfuric acid in ethanol. At 2-week intervals, tres were weighed, examined, and palpated for
neoplasms. All rats were killed 16 to 17 weeksdwing DMBA administration and necropsies
were performed.

As expected, a greater number of neoplasms wittodes latency period was observed among rats
fed the 20 % than among those fed the 5 % cordieil The addition of 0.01 % stearamine to the
20 % corn oil diet slightly reduced body weightrgand potentiated the effect of the high-fat diet,
increasing the number of neoplasms that developddshortening the latency period beyond that
observed with the high-fat diet alone. However, %.5tearamine appeared to inhibit tumor growth
as well as to markedly reduce body weight gainnBaantly fewer neoplasms were found in rats
fed the 0.1 % stearamine and 20 % corn oil diet@apared with the other three groups. All
neoplasms were mammary adenocarcinomas. Authargsdisd the reduced tumour response in the
high (0.1 %) stearamine group as being relatedrdavity inhibition or to the inhibitory effect on
protein kinase C.

5.8.6 Summary and discussion of carcinogenicity

Neither human data nor conventional carcinogenstitiglies in rodents with compliance to current
test guideline standards are available with reg@attie carcinogenicity of the alkyl amines assessed
in this report. Earlier, limited studies on the aic toxicity of octadecylamine, the maingC
component of hydrogenated tallow alkyl amines veittministration of up to 25 mg/kg bw/d for 2
years provided no indication of a carcinogenicaffe

Due to the lack of reliable data, no conclusion bardrawn on the carcinogenic potential of any of
the fatty alkyl amines under consideration. Howevegative data from mutagenicity and sparse
data on chronic toxicity do not trigger a specdancern for a carcinogenic potential of the primary
alkyl amines.

5.9 Toxicity for reproduction

Valid data for the oral route of exposure with megto fertility/reproduction toxicity are available
only for tallow alkyl amines, while with regard tevelopmental toxicity, such data only are
available for octadecenylamine. Additional informatis recruited from 28-day studies available
for tallow alkyl amines and for octadecylaminewhich no adverse effects to reproductive organs
were observed.

5.9.1 Effects on fertility

5.9.1.1 Amines, coco alkyl

No data available

5.9.1.2 Amines, tallow alkyl

For tallow alkyl amines, a GLP-conform reproductd®velopmental toxicity screening test
according to OECD TG 421 with ‘GENAMIN TA 100’ (>6%6 active compound) is available
(Istituto di Ricerche Biomediche, 2000b). Group4. 0frats (Crl:CD (SD) BR) per sex were treated
with dosages of 0, 12.5, 50, and 150 mg/kg bw/dgayage (administration volume 10 mL/kg
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bw/d) using sesame oil as a vehicle. Males wegageadedaily from 14 days prior to mating until the
end of the mating period for a maximum of 28 dd&amales were treated daily for 14 days before
the start of the mating period, throughout matitgying pregnancy, and until day 3 of lactation.
The animals were mated one male with one female.

No haematological or clinical chemistry paramet@eye examined. Preservation and histopath-
ology was exclusively conducted on organs of tipea@uctive system.

At 150 mg/kg bw/d, 6/10 males and 5/10 females dietiveen day 9 and day 25 of treatment
(during the premating and mating period). At 50 kadbéw/d, 1/10 males and 1/10 females died on
treatment days 13 and 24, respectively. No anirdedd at 12.5 mg/kg bw/d, and in the control
group 1 female died by accident.

Clinical observations at 150 mg/kg bw/d revealelivaaon after treatment, hunched posture, and
in some cases soft stool and piloerection. The afihjcal sign present at 50 mg/kg bw/d was
salivation. No changes were seen at 12.5 mg/kg.bw/d

Body weight loss of about 22 g in the 150 mg/kg dwtoup and statistically significantly
(p > 0.01) lower body weight gain in the 50 mg/kg Hose group during the premating period
together with a lower mean food consumption waeontesl in the males. Also in the females body
weight loss of about 17 g in the 150 mg/kg bw dgseip and statistically significantly lower body
weight gain in the 50 mg/kg bw dose group togethigh a lower mean food consumption during
the premating period were observed.

At sacrifice of the parental animals, organ weigifit ovaries, testes, and epididymides was
determined for all experimental groups. Histopatlggl was carried out on testes, epididymides,
and ovaries of the controls and of the animalshaf 150 mg/kg bw/d group. A statistically
significantly (p > 0.01) lower absolute and relatiweight of the epididymides and a statistically
significantly (p >0.01) higher relative testis wgei were observed at 150 mg/kg bw/d. No
significant differences were noted in ovary weiglthong the various experimental groups.
Histopathology of testes and epididymides of highedgroup animals did not show any compound-
related changes. In particular, no changes were seée testicular staging performed in PAS-
haematoxylin stained sections of terminally sacedi animals of the control and high dose groups.
In the ovaries, compared to controls, a moderatelyeased frequency of atrophic corpora lutea
was seen in animals of the high dose group whi&d dir were sacrificed; this finding was
considered a secondary effect to the decreasedy Wweight growth induced by treatment in this

group.

At 150 mg/kg bw/d only 3 out of 7 mated females paditive vaginal smears and of these only one
was pregnant, but only with implantation sites andive pups. At this dosage level also the mean
pre-coital interval was longer (13.4 days) thart tfathe control group (2.3 days). With regard to
the mating index in the control, the 12.5 and t@erig/kg bw dose level groups 9/9 (100 %), 9/10
(90 %) and 9/9 (100 %) mated females were sperniiypmsWith regard to the fertility index 9/9
(100 %), 8/10 (80 %) and 7/9 (78 %) of mated femalecame pregnant in the control, the 12.5 and
the 50 mg/kg bw/d groups. Mean pre-coital time padurition were unaffected in the low and mid
dose groups.

In the control, the 12.5, and the 50 mg/kg bw desel groups 9/9 (100 %), 8/9 (89 %) and 7/9

(78 %) sperm positive females became pregnant alinkded live pups. Numbers of corpora lutea
were not determined in this study. Thus, pre-imafon loss was not evaluated. Staining for the
presence of implantation sites was only performeth whe uteri of apparently non-pregnant

females. The mean number of visible implantatidessper dam in the control, the 12.5 and the 50
mg/kg bw/d groups were 17.6, 13.9 and 15.0. Theesewno stillborns or litters with only
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implantations in the control, low, and mid doseug® The mean number of total pups born per
litter was 16.9, 12.3 and 14.3 in the control, 12e5 and the 50 mg/kg bw/d dose groups. Thus, the
mean litter index for post-implantation loss watcakated to 3.4, 9.9 and 4.5 % in the control, the

low and the mid dose groups.

No effects were noted on pup sex ratio. No abnatieswere observed in any pup from the 12.5 or
50 mg/kg bw/d groups either at birth or at autopsyday 4 of lactation. Lower mean values of live-
born pups/litter and of pups/litter alive at dayvédre found for both the low and the intermediate
dose groups in comparison to those of the controlijgg however, the decrease was not dose-
dependent and differences were statistically sicnit for the 12.5 mg/kg bw dose group only.
Thus, these findings were considered unlikely taddated to the compound. A slightly lower pup
body weight was observed in the 50 mg/kg bw/d groupomparison with the control group at
birth and at day 4 of lactation but not for the p@b the 12.5 mg/kg bw/d treated group.

Furthermore, in an oral 28-d study (OECD TG 407hvallow alkyl amines (‘Genamin TA 100)

in rats (cf. section 5.6.1), also weight (uterusarees, testes, epididymides) and histopathology
(testes, epididymides) of reproductive organs Haeen investigated. No substance-related adverse
effects on these organs were observed at oral dpsesand including 150 mg/kg bw/d (Istituto di
Ricerche Biomediche, 2000a).

5.9.1.3 Amines, hydrogenated tallow alkyl

No data available

5.9.1.4 Octadecylamine

Experimental studies on the effects of octadecyianun fertility or reproductive function are not
available.

In several chronic studies (cf. section 5.6) wittmenercial octadecylamine (containing 20 %
hexadecylamine), the original study reports of Wwhigere not available for this report, reportedly
also an investigation of the gonads has been peedr

In a 2-year feeding study with rats tissues takerhistopathological examination included ovary or

testis (Deichmann et al., 1958). In a further 2ryfeading study with rats (MacDonald et al., 1962)

organ weight has been determined for testes, amtbpathological examinations have been

conducted on the gonads of seven rats from eaalpg&ince results for the reproductive organs

are not explicitly reported in these two studi¢ssiassumed that toxicologically relevant effects

have not been observed. It is therefore deduced fhese studies, that chronic treatment up to and
including the highest tested concentration of 5pth{equivalent to oral dosages of ca. 25 mg/kg
bw/d) did not adversely affect organs of the repative system. Higher dosages, however, have
not been tested in these studies.

In a 1-year feeding study with young mongrel dobsi¢hmann et al., 1958) gross pathological
organ changes in gonads (ovary and testis) werelosgrved after administration of daily oral
dosages up to and including the highest tested tmsd of 15 mg/kg bw/d. Higher dosages,
however, have not been tested in this study.

5.9.1.5 Octadecenylamine

Experimental studies on the effects of octadecemyla on fertility or reproductive functions are
not available.
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In an oral 28-d study with octadecenylamine (‘Gema@L 100 D’) in rats (cf. section 5.6.1), also
testes and epididymides weight was determined asibpathological investigations of testes,
epididymides, prostate, seminal vesicles, ovanekiding oviducts, and uteri were performed. No
substance-related findings have been observed d@getlorgans at oral dose levels up to and
including 50 mg/kg bw/d (Aventis, 2003).

5.9.2 Developmental toxicity

5.9.2.1 Amines, coco alkyl

No data available

5.9.2.2 Amines, tallow alkyl

No data available

5.9.2.3 Amines, hydrogenated tallow alkyl

No data available

5.9.2.4 Octadecylamine

No data available

5.9.2.5 (2)-Octadec-9-enylamine

For octadecenylamine (‘oleylamine’, no further dahse identification provided) a guideline-
conform teratology study in Sprague-Dawley rats hasn performed (Springborn Laboratories
Inc., 1989a). Prior to initiation of the main stu@dyrange-finding study was conducted, for which
no separate report was available for the presgmtrtreDuring the range finding-study, treatment-
related deaths reportedly had occurred in the 180, and 250 mg/kg bw/d groups. Outward
clinical signs of toxicity and body weight lossreduced weight gain occurred at 50, 100, 150 and
250 mg/kg bw/d. A dose level of 100 mg/kg bw/d wassidered to be excessive for a high dose
level of the main study due to the induced mostaltonversely, 50 mg/kg bw/d did not produce
sufficient maternal toxicity to be considered shiésas a high dose level. Thus, 80 mg/kg bw/d was
selected as the high dose level for the main stadnticipation of producing sufficient maternal
toxicity.

In the main study, groups of 28 pregnant femalewreated orally (gavage) with dosages of 10,
40, or 80 mg/kg bw/d or with the vehicle (corn @lring gestation days 6 to 15. During the study,
animals were examined daily. Any clinical signs tokicity including physical or behavioural
abnormalities were recorded. Individual body weigind food consumption were recorded on
gestation days 0, 6, 9, 12, 16, and 20. Two animagsch group were selected to be sacrificed and
necropsied after treatment on gestation day 15 eierohine the appearance and severity of
gastrointestinal tract irritation. On gestation daf, caesarean section was performed on all
surviving animals. The number of viable foetuses|yeand late resorptions, and corpora lutea was
recorded. Foetuses were examined for externakrasand skeletal abnormalities.

All animals survived to scheduled sacrifice. Outivalinical signs of toxicity were observed at the
40 and 80 mg/kg bw/d dose levels. These obsensatioost likely indicated a generalised irritant
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effect of the test substance as characterisedléy, rgalivation, unkempt appearance and changes in
the amount, colour, and consistency of the faekeesvever, no other signs of treatment-related
gastrointestinal irritation or other internal chasgvere observed at the gestation day 15 and 20
necropsies. More pronounced signs of toxicity wagparent only in the 80 mg/kg bw/d dose group
and included emaciation, rough coat, and dark ratenal around the eyes, nose and/or mouth.
Similar clinical signs were noted infrequently dwyipost-dosage observations. Dose-dependent
body weight loss (during gestation days 6-9) ouped weight gain (during gestation days 12-16),
along with a corresponding reduction in food congtiom occurred during the treatment period in
the 40 and 80 mg/kg bw/d groups. Net body weiglm ¢adjusted for gravid uterine weight) was
also lower at these levels. Following cessatiotredtment (days 16-20), increase in weight gain
and food consumption were noted at both dose leXsgssuch effects were observed in the dose
group treated with 10 mg/kg bw/d. Caesarean sedida obtained from the treated groups did not
reveal any meaningful differences (concerning nundfecorpora lutea, implantation sites, viable
foetuses, foetal sex and foetal weight) when coetbarith the controls. Foetal evaluations of type
and frequency of malformations and variations ditineveal any indications for a treatment related
teratogenic effect.

In summary, oral administration of octadecenylamioepregnant rats produced dose-dependent
maternal toxicity in the 40 and 80 mg/kg bw/d dggseups. No indication of an embryotoxic,
foetotoxic, or teratogenic effect was observedrst @sted level. NOAELs of 10 mg/kg bw/d for
maternal toxicity and 80 mg/kg bw/d for developmental toxicity can beidsd from this study.

Furthermore, with octadecenylamine (‘oleylamined, farther substance identification provided) a
guideline-conform teratology study in New Zealarablbits has been performed (Springborn
Laboratories Inc., 1989b). Prior to initiation dktmain study, a range-finding study at dose levels
of 5, 25, 50, 100, and 150 mg/kg bw/d was condydtadwhich no separate report was available
for the present report. During the range findingdgt treatment-related deaths occurred in the 50,
100, and 150 mg/kg bw/d groups. Outward clinicghsiof toxicity were observed at the 5 mg/kg
bw/d dose level and above. Body weight loss ocdumeéhe 25, 50, 100, and 150 mg/kg bw/d dose
groups. A dose level of 50 mg/kg bw/d was considliéoebe excessive for a high dose level for the
main study. On the other hand, 25 mg/kg bw/d ditdproduce sufficient maternal toxicity to be
considered suitable as a high dose level. Thus @Bgrbw/d were selected as the high dose level
for the main study in anticipation of producingfsiént maternal toxicity.

In the main study groups of 22 inseminated femalese treated orally (gavage) with 3, 10, or
30 mg/kg bw/d or with the vehicle (corn oil) durimgpstation days 6 to 18. During the study,
animals were examined daily. Any clinical signs tokicity including physical or behavioural
abnormalities were recorded. Individual body wesghere recorded on gestation days 0, 6, 9, 12,
1, 19, 24, and 29. Individual food consumption wasasured daily. Two animals in each group
were selected to be sacrificed and necropsied &fé@atment on gestation day 18 in order to
determine the appearance and severity of gastsbimé tract irritation. On gestation day 29
caesarean section was performed on all surviviimpas. The number of viable foetuses, early and
late resorptions, and corpora lutea was recordeetuSes were examined for external, visceral, and
skeletal abnormalities.

As a result of the study, two females died in tBen®y/kg bw/d group, one on gestation day 9 and
the other on gestation day 25. In addition, onealeneach at the 3, 10, and 30 mg/kg bw/d levels
aborted prior to scheduled sacrifice. Outward chhsigns of toxicity were observed at the 10 and
30 mg/kg bw/d levels. In the 10 mg/kg bw/d doseugraales and laboured breathing were noted.
Additional findings at the 30 mg/kg bw/d level inded few or no faeces and emaciation. Irritation
of the snout area also developed in females in ghagip. The irritation was characterised by

swollen raised white areas, scab-like lesions angltmughing of the skin of the lips and the chin.
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No other signs of treatment-related gastrointekimigation or internal changes were observed at
gross necropsy at gestation days 18 and 29. Dgsendent body weight loss (both during
gestation days 6-9 and 6-19) or reduced weight, géimg with a corresponding reduction in food
consumption occurred during treatment in the 102hdg/kg bw/d groups. Net body weight gain
(adjusted for gravid uterine weight) was also lawegllowing cessation of treatment, weight gain
increased in the 30 mg/kg bw/d group. No such &ffeere observed in the dose group treated with
3 mg/kg bw/d. Caesarean section data obtained freated groups did not reveal any meaningful
differences (concerning number of corpora luteglamtation sites, viable foetuses, implantation
loss, foetal sex and foetal weight) when compargl the controls. Foetal evaluations of type and
frequency of malformations and variations did n®teal any indications for a treatment-related
teratogenic effect.

In summary, oral administration of octadecenylantm@regnant rabbits produced dose-dependent
maternal toxicity in the 10 and 30 mg/kg bw/d dgseups. No indications of an embryotoxic,
foetotoxic or teratogenic effect were observedrat #sted level. NOAELs of 3 mg/kg bw/d for
maternal toxicity and 830 mg/kg bw/d for developmental toxicity can beidsd from this study.

5.9.3 Human data

No data on fertility or developmental toxicity aagailable on any of the primary alkyl amines
assessed in this report.

5.9.4 Other relevant information

No data available

5.9.5 Summary and discussion of reproductive toxicity

Reproduction toxicity studies according or simitar pertinent OECD test guidelines are only
available for tallow alkyl amines (fertility, 1-geration screening test acc. to OECD TG 421) and
(2)-octadec-9-enylamine (developmental toxicityrats/rabbits, sim. to OECD TG 414). In the
one-generation test with tallow alkyl amines, amexgde impact of test substance administration on
fertility was only seen at the highest dose lefel®0 mg/kg bw/d, which was lethal for more than
half of the treated dams.

No adverse effects on rat or rabbit offspring upata including dose levels evoking marked
maternal toxicity were reported in the two develeptal toxicity studies performed with (2)-
octadec-9-enylamine.

Based on the notion, that the above test substammses both saturated and unsaturated, primary
alkyl amines, as well as those with hydrocarbonrshaf medium- and greater length, read-across
to the remaining primary alkyl amines covered by teport is considered justified.

In conclusion, the available data on reproductioricity do not call for specific classific-
ation/labelling for this endpoint. This result igpported by several repeat-dose studies in which no
adverse effects on reproductive organs were séentefatment with primary alkyl amines.
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Table 9: Overview of reproduction toxicity studieswith primary alkyl amines

Alkyl amines
mixture

Data availability

NOAEL

LOAEL

Reference

Coco alkyl amines

Fertility: no data

Dev. Tox: no data

Tallow alkyl amines

Fertility:

OECD 421, rat, oral
(gavage)

GENAMIN TA 100
12.5/50/150 mg/kg/d

NOAELsys;. tox
12.5 mg/kg/d

NOAE Lreprotox'
12.5 mg/kg/d

LOAELgyst. tox

50 mg/kg/d

(based on 10% death
clin. signs,

| body wt gain)
LOAELreprotox'

50 mg/kg/d

(based on dose-
dependently
| fertility index)

Istituto di Ricerche
Biomediche, 2000b

OECD 407, rat, oral
(gavage) GENAMIN
TA 100; 12.5/50/150
mg/kg/d

no effects on reproductive organ weights an
on reproductive organ histopathology at dos
up to and including 150 mg/kg/d

— Results support data/results from OECD

421

dinstituto di Ricerche
s@&omediche, 2000a

Dev. Tox: no data, limited information from OECD 421

Hydrogenated tallow
alkyl amines

Fertility: no data

Dev. Tox: no data

Octadecylamine

Fertility:
chronic study (1year)
dog, oral

NOAE I-reprod organ tox
> 15 mg/kg/d

Deichmann et al.,
1958

2 chronic studies (2
years), rat, oral

NOAE I—reprod organ tox >
25 mg/kg/d

Deichmann et al.,
1958

MacDonald et al.,
1962

Dev. Tox: no data
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Alkyl amines
mixture

Data availability

NOAEL

LOAEL

Reference

Octadecenylamine

Fertility
OECD 407, rat, oral
(gavage) GENAMIN
OL 100;3.25/12.5/50
mg/kg/d

No effects on reproductive organ weights a

on reproductive organ histopathology at dos

up to and including 50 mg/kg/d

ndventis, 2003
5es

Dev. Tox:

OECD 414-like, rat,
oral (gavage),
Oleylamine, 10/40/80Q
mg/kg/d

NOAEL nat, tox
10 mg/kg/d

NOAE I—dev. tox
> 80 mg/kg/d

LOAEL mat. tox

40 mg/kg/d

(based on clin. signs,
| body wt gain)

Springborn
Laboratories Inc.,
1989a

OECD 414-like,
rabbit, oral (gavage),
Oleylamine, 3/10/30
mg/kg/d

NOAEL nat, tox
3 mg/kg/d

NOAE I—dev. tox
> 30 mg/kg/d

LOAEL mat. tox

10 mg/kg/d

(based on clin. signs,
| body wt gain)

Springborn
Laboratories Inc.,
1989b

5.10

No data available

5.11

Other effects

Derivation of DNEL(s) or

dose response

Not relevant for this type of dossier

other

guantitative or

qualitative measure for
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6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO-CHEMICAL
PROPERTIES

Not relevant for this dossier
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7 ENVIRONMENTAL HAZARD ASSESSMENT
7.1 Aquatic compartment (including sediment)
7.1.1 Toxicity test results

7.1.1.1 Fish

Short-term toxicity to fish

Table 10 shows the most relevant test results itr €xposed to long-chain alkyl amines. The

majority of tests were conducted in the end of ¥B80s. Since the actual concentrations have not
been analytically verified, the reliability of thesults is limited. Hence, most of the tests are
classified as valid with restrictions. The avaiillata propose an increasing toxicity with raising

chain length. The only exception is octadecylanvilnere only a summary test report is available

which indicates a slight drop of toxicity.

The lowest well documented 96 h-LC50 reported i fs 0.11 mg/L (nominal) foiZ)-octadec-9-
enylamine. In this study the short-term toxicity Ronephales promelas was examined by Akzo
(1995b) using a static water test system accortdn@®@ECD Guideline 203 (1984). Five test
concentrations of Z)-octadec-9-enylamine (94% purity) in the nominanecentration range
between 0.05 and 0.49 mg/L were administered. Qualhtests the amine concentrations decreased
rapidly showing a rather wide spread of recovetggaThis drop in concentration can be explained
by adsorption onto walls of test vessels and oryafs surface as well as strong adsorptive or ionic
binding to dissolved organic matter.

However, based on nominal concentrations a 96 hALGf50.11 mg/L resulted from this study. If
the mean recovery rate (about 51%) as an indidatahe actual test concentration is considered,
the 96 h-LC50 can be calculated for 0.06 mg/L.

Long-term toxicity to fish

Long-term test results for fish are not available.
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Table 10: Most relevant results of toxicity tests sing fish

Species Substance Temp, pH Experimental conditions, Concen- Endpoint | Concentration*) | Reference | Validity
[°C] type of test trations*) (95%-Cl)
[mg/L] [mg/L]
Pimephales promelas octylamine 24.5 7.9+/- flow through, water hardness 44.5 3.7 - 20 96h-LC50 5.2 (measured) Geigeret al. n. p.
0.02 mg/L CaCQ, O, content 7.1 mg/L (1988)
Brachydanio rerio octylamine 22 +/-1 8-8.2 OECD 203, static, complete test rer 1.0, 10, 100, 96h-LCO 1 Hoechst w. rest
“Genamin SR 100D* port, GLP, Q-saturation > 80 %, dis 500 96h-LC50 10-100 (1988a)
purity 99% persion treatment: Ultra-Turrax, ng 96h-LC100 100 (nominal)
analytics
Pimephales promelas decylamine 25.1 7.45 Flow through, water hardness 44.5 1.0 — 250 96h -LC50 | 1.04 (measured)| Brookeet al. n. p.
mg/L CaCQ, O, content 6.2 mg/L, (0.99-1.09) (1984)
concentrations analytically verified
Brachydanio rerio decylamine OECD 203, static, no further 1,10 48,96h-LCO 1 Hoechst n. p.
information (summary test report) 48,96h-LC50 >1and< 10 (1988b)
48,96h-LC100 10
Pimephales promelas dodecylamine 96h-LC50 0.1 Newsomest n. p.
al. (1993)
Brachydanio rerio dodecylamine 22 +/-1| 7.5-8.3| OECD 203, static, complete testre- 0.25-3.5 48h-LCO 0.35 Hoechst w. rest.
“Genamin 12 R 100 Df port, GLP, Q-saturation > 80 %, solu- 48h-LC50 0.42 (1988c)
purity 99.9% bilizer: 0.1 ml/L ethanol, dispersion| 48h-LC100 0.71
treatment: Ultra-Turrax/ Ultrasound 96h-LCO 0.35
no pre-treatment of. t.est.vessels, np 96h-LC50 0.42
analytical verification 96h-LC100 05
Brachydanio rerio coco alkyl amine | 21.6-22.9| 7.1-8.3 OECD 203, static, complete testrer  0.01-10 48h-LCO 0.12 Hoechst w. rest.
“Genamin CC100D” port, GLP Q: 5.7-9.7 mg/L, 48h-LC50 0.30 (1988e)
purity >99% solubilizer: 0.1 ml/L ethanol, 48h-LC100 0.50
dispersion treatment: Ultra-Turrax/| 96h-LCO 0.12
Ultrasound, no pre-trea}tment of test 96h-LC50 0.24 (0.20-0.30)
vessels, no analytical data 96h-LC100 0.35

Tab. 10 continued overleaf: *) nominal; w. resti)hwestrictions; n. p.) statement about validiot possible due to missing data
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Table 10 continued: Most relevant results of toxidy tests with aquatic vertebrates

Species Substance Temp pH Experimental conditions, Concen- Endpoint | Concentration*) | Reference | Validity
[°C] type of test trations*) (95%-Cl)
[mg/L] [mg/L]
Oncorhynchus coco alkyl amines 14 7.3-7.6 OECD 203, semi-static (daily 0.1-1 96h-NOEC 0.1 Berol Nobel | w. rest.
mykiss "Amine KK” renewal), complete test report, GLP, 96h-LC50 0.16 (0.13-0.19) (1991a)
purity >94% d|§§olved (9.9-10.1 mgl/L, 96h-LC100 0.32
solubilizer: Tween 80-acetoniest
vessels were soaked with test
substance overnightno analytical
data
Brachydanio rerio hydrogenated tallow| 22.7-23.8| 8.0-8.3 OECD 203, semi-static (renewal| 0.1-1.05 | 96h-NOEG,x 0.58 Akzo (1991)| w. rest.
alkyl amine after 48 hours), complete test repart, 96h-NOEGen 0.1
“Armeen HT” (_3LP, It?)west me_a_lsur.edz(boncentra- 96h-LC50 0.88 (0.72-1.1)
purity 99% tion 79 %, sqlublllzer. 1 mg/L Tween
80, dispersion treatment: ultrason|c
treatment, heating up to 50°C, ng
pre-treatment of test vessels, ng
analytical data
Brachydanio rerio tallow alkyl amine | 21.0-22.9| 7.2-8.2 | OECD 203, static, complete test re- 0.01-10 48h-LCO 0.18 Hoechst w. rest.
“Genamin TA 100D* port, GLP, Q content 5.4-9.3 mg/L 48h-LC50 0.32 (19889)
purity 100% _solubil_izer: 0.1 mL/L Tween 80, 48h-LC100 0.50
dispersion treatment: Ultra-Turrax 96h-LCO 0.18
Ultrasound, no pre-treatment of test 96h-LC50 0.18-0.25
vessels, no analytical data 96h-LC100 035
Brachydanio rerio octadecylamine OECD 203, static, no further 1,10 48,96h-LCO 1 Hoechst n. p.
“Genamin 18 R 100D* information (summary test report 48,96h-LC50 >1and< 10 (1988d)
purity: 100% 48,96h-LC100 10
Brachydanio rerio octadecylamine OECD 203, static, no further 1,10 48,96h-LCO 1 Hoechst n. p.
“Genamin SH 100D* information (summary test report 48,96h-LC50 >1and<10 (1988f)
48,96h-LC100 10

purity: 100%

Tab. 10 continued overleaf: *) nominal; w. resti)hwestrictions; n. p.) statement about validiot possible due to missing data
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Table 10 continued: Most relevant results of toxidy tests with aquatic vertebrates

Species Substance Temp pH Experimental conditions, Concen- Endpoint | Concentration*) | Reference | Validity
[°C] type of test trations*) (95%-Cl)
[mg/L] [mg/L]
Brachydanio rerio (2)-octadec-9- OECD 203, static, no further 01,1 48,96h-LCO 0.1 Hoechst n. p.
enylamine information (summary test report 48,96h-LC50 >0.1land<1 (1988h)
"Genamin OL 100D” 48,96h-LC100 1
purity: 100%
Pimephales promelas (2)-octadec-9- 20.4-21.4/ 7.7-8.3 OECD 203, static, GLP, complete 0.05-0.49 96h-LC50 0.11 (0.09-0.15) Akzo w. rest.
enylamine test report, dispersion treatment] recovery 13- 0.06(51% mean (1995b)
“Armeen OD* ultrasound at RT, no pre-treatment 82% —> mean recovery rate
purity 94% test vessels, measured concentratjons 51%
(HPLC) decreased during the test 96h-LCO 0.085
period, results based on nomina
concentrations

*) nominal; w. rest.) with restrictions; n. p.) &aent about validity not possible due to missiatad
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7.1.1.2 Aquatic invertebrates

Short-term toxicity to aquatic invertebrates

Regarding the acute toxicity data towaBRphnia magna a dependence on chain length of primary
alkyl amines cannot be hypothesised (Table 11). [dtvest short-term result fddaphnia magna
was found for Z)-octadec-9-enylamine (Akzo, 1995a). This study wasducted according to
OECD Guideline 202 (1984) administerirg){octadec-9-enylamine (purity 94%) as test subgtanc
Again, during all experiments test substance canagon (measured at O h and 48 h) decreased
strongly showing a wide spread of recovery ratesavery 48-118%, mean value 81®le to this
uncertainty, no calculations based on measuredecwrations were performed. Based on nominal
concentrations the 48 h-EC50 values were calcufate@.011 mg/L.

Long-term toxicity to aquatic invertebrates

Assessment of chronic toxicity to aquatic organissnsot necessary for the proposed classification
as “Aquatic Chronic 1”.

7.1.1.3 Algae and aquatic plants
Algae

The lowest EC values concerning algaenedesmus subspicatus (OECD 201) have been found for
coco alkyl amine (96 h4£50 = 0.8 pug/L), hydrogenated tallow alkyl amin& (BEsC50 = 12
png/L) and tallow alkyl amine (96 hgES50 = 7 pg/L) (Berol Nobel 1991c-e). Unfortunatéhe
actual cell density after 72 h for the control gramas not stated in the test report. Interpolatayn
72 h based on datasets at the beginning and &tkri® feasible, but then in general the growth
within the control group is too slow (below requiriactor 16). Therefore these tests (Berol Nobel
1991c-e) need to be classified as invalid (Table 12

Other EC50-values reported for long-chain alkyl mesi are in the range between 0.04 mg/L
(synthetic medium) and 0.46 mg/L (natural river evatboth tested fo(Z)-octadec-9-enylamine.
For coco alkyl amine, tallow alkyl amine and){octadec-9-enylamine test results are available,
determined foScenedesmus subspicatus in natural, unfiltered river water (Noack 2002a-$8judies
were conducted according to OECD Guideline 201 4198 a static test system. Exposure
concentrations were analytically verified for thighest tested concentration at the beginning and
after 72 h. Again, due to variations in proportminsuspended matter and adsorbing properties of
the amines, decreasing concentrations associatéud stiongly varying recovery rates were
observed (coco alkyl amine: 0-120%, mean 60%; wallkyl amine: 73-23%, mean 48%;
(2)-octadec-9-enylamine: 72-0%, mean 36%). Therefdrealculations were based on nominal
concentrations. As outlined in Table 12 the cal@dar2 h-RC50 as well as 72h-NOEC values
decline in the sequence coco alkyl amine, tallokylahmine and Z)-octadec-9-enylamine as the
mean recovery rate declines in the same ordertHf®reason an enhancing level of toxicity with
increasing chain length can be proposed.
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Table 11: Most relevant results of acute toxicityests with aquatic invertebrates

Species Substance Temp pH Experimental conditions, Concen- Endpoint | Concentration*) | Reference | Validity
[°C] type of test trations*) (95%-Cl)
[mg/L] [mg/L]
Daphnia magna coco alkyl amine | 21.0-21.8| 7.46-7.62 | OECD 202, static, GLP, complete 0.018-0.58 48h-ECO 0.058 Noack w. rest.
"Genamin CC100D* test report, dispersion treatment: 30 48h-EC50 0.11-0.15 (1994a)
purity 99.1% min ultrasound at 40°C, no pre- 48h-EC100 0.18
treatment of test vessels, no
analytical data
Daphnia magna coco alkyl amine 21 7.5-7.7 OECD 202, static, GLP, complete  0.010-1 24h-ECO 0.032 Berol Nobel | w. rest.
"Amine KK* test report, solubilizer: Tween 80 24h-EC50 0.057 (1991b)
purity 94% acetone, _ 48h-ECO 0.032
test vessels were soaked Wlth_ test 48h-EC50 0.045 (0.042-
substance overnightno analytical 0.049)
data
Daphnia magna hydrogenated tallow| 21.8-22.4| 7.3-8.1 OECD 202, static, GLP, complete 0.05-0.78 48h-ECO 0.05 Kao (1995) | w. rest.
alkyl amine test report, solubilizer: Tween 80 48h-EC50 | 0.16 (0,116-0.21)
"EARMIN TH" (100 mg/L), no pre-treatment of test 48h-EC100 0.78
vessels, no analytical data
Daphnia magna hydrogenated tallow| 19.5-20 | 7.47-8.39| OECD 202, static, complete test re-  1-50 48h-EC50 <1 (limit of CECA w. rest.
alkyl amine port, test substance was dissolved in quantification) (1995)
"NORAM SH” reconstituted water and heated to 60-
70°_C. Before dl!utlon, the stock 48h-EC100 < 1 (limit of
solution wasentrifugated for one quantification)
hour and the supernatant collected
(undissolved particles had a density
<1 g/m?3), all glassware was
silanised to prevent the test
substance adhering to the surface,
100% immobilization at con-
centrations below the limit of
quantification (1 mg/L, GLC / FID)

Tab. 11 continued overleaf: *) nominal; w. resti)hwestrictions; n. p.) statement about validiot possible due to missing data
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Table 11 continued: Most relevant results of acuteoxicity tests with aquatic invertebrates

Species Substance Temp pH Experimental conditions, Concen- Endpoint | Concentration*) | Reference | Validity
[°C] type of test trations*) (95%-Cl)
[mg/L] [mg/L]
Daphnia magna tallow alkyl amine 20 7.7 acute toxicity test, static, dilution| 0.04-0.5 24h-LC50 0.23 Witco (1986)| w. rest.
“Adogen 170 water: Town River water (CaGO50 48h-LC50 0.093(0.076-0.11
mg/L, suspended solids 7.5 mg/L),
solubilzer: acetone, no pre-treatment
of test vessels, no analytical data
Daphnia magna octadecylamine 20.9-21.8) 7.4-76 OECD 202, static, GLP, complete 0.018-0.58 48h-ECO 0.032 Noack w. rest.
“Genamin SH 100D* test report, dispersion treatment: 30 48h-EC50 0.13 (0.10-0.18) (1994c)
min ultrasound at 40°C, no pre- 48h-EC100 0.58
treatment of test vessels, no
analytical data
Daphnia magna (2)-octadec-9- 19.1-19.7] 8.0-8.2 OECD 202, static, GLP, complete 0.006-0.09 48h-ECO 0.0056 Akzo w. rest.
enylamine test report, recovery 48-| 48h-EC50 | 0.011(0.01-0.013)| (1995a)
“Armeen OD* dispersion treatment: ultrasound at 118%-> 48h-EC100 0.045
purity 94% RT, no pre-treatment of test vessels,mean 81%
measured concentrations (HPLC) de-
creased strongly during the test
period, results therefore based op
nominal concentrations

*) nominal; w. rest.) with restrictions; n. p.) &eent about validity not possible due to missiatad
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Table 12: Most relevant results of toxicity tests wh algae

MS) test results were based on
nominal concentrations (only highe
test concentration analytically

mean: 60%
st

verified)

Species Substance Temp pH Experimental conditions, Concen- Endpoint | Concentration*) | Reference | Validity
[°C] type of test trations*) (95%-Cl)
[mg/L] [mg/L]
Scenedesmus hydrogenated tallow 24 8.0-9.0 OECD 201, static, GLP, complete 0.001-0.016| 48h-EC50 0.010 Berol Nobel | invalid
subspicatus alkyl amine test report, solubilizer: isopropyl 96h-E;C50 0.012 (1991e) *)
“Amine HBG" alcohol, 96h-NOEC 0.008
purity 95% test vessels were soaked with test
substance overnightno analytical
data
Scenedesmus coco alkyl amine 24 7.8-8.7 OECD 201, static, GLP, complete  0.0001- 48h-E;C50 0.0014 Berol Nobel | invalid
subspicatus “Amine KK” test report, solubilizer: 1%-Tweerj  0.0016 96h-E;C50 0.0008 (1991c¢) *)
purity 94% 80-acetonetest vessels were soaked 96h-NOEC 0.0002
with test substance overnight
no analytical data
Scenedesmus tallow alkyl amine 24 7.8-9.9 OECD 201, static, GLP, complete 0.001-0.016| 24h-E;C50 0.008 Berol Nobel | invalid
subspicatus "Amine BG” test report, solubilizer: isopropyl 96h-E;C50 0.007 (1991d) xxx)
purity 95% alcohol, _ 96h-NOEC 0.002
test vessels were soaked with test
substance overnightno analytical
data
Scenedesmus coco alkyl amine | 22.5-24.0| 8.06-8.16 | OECD 201, static, GLP, completg 0.03-1 72h-B;C50 0.16(0.15-0.18) Noack w. rest.
subspicatus “Armeen CD" test report, test mediumnfiltered 72h-LOEC 0.13 (2002a)
purity 100% river water, dispersion treatment: 30 72h-NOEC 0.06
min ultrasound at 40°C, no pre- recovery 72h-EBC50 0.08 (O 07-0 09)
treatment of test vessels, due to rates: 79h-LOEC 006
strongly varying recovery rates (GC / 0-120% _ '
72h-NOEC 0.03

Tab. 12 continued overleaf:
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Table 12 continued: Most relevant results of toxidy tests with algae

test concentration analytically
verified)

Species Substance Temp pH Experimental conditions, Concen- Endpoint | Concentration*) | Reference | Validity
[°C] type of test trations*) (95%-Cl)
[mg/L] [mg/L]
Selenastrum octylamine not given not given cell multiplication inhibition test 96h-EC50 0.22 Bollmannet n.p.
capricornutum (based on a standard test from the (0.03-0.42) al. (1989)
US Federal Register: Vol. 50, No
188, Part 797, Sec. 797.1050, Algal
Acute Toxicity Test)
Scenedesmus coco alkyl amine 23+/-2 7.90-8.14| OECD 201, static, GLP, complete 0.0032-1 72h-E;CO 0.032 Noack w. rest.
subspicatus “Genamin CC100D* test report, dispersion treatment: 30 72h-EzC10 0.071 (1994b)
purity 99.1% min ultrasound at 40°C, no pre- 72h-BC50 0.17
treatment ofltest vessels, no 72h-E,CO 0.032
analytical data 72h-EC10 0.041
72h-E;C50 0.14
Scenedesmus tallow alkyl amine” 23+/-2 7.6-8.3 OECD 201, static, GLP, complete 0.001-0.32 72h-B5CO 0.032 Noack w. rest.
subspicatus Genamin TA 100D” test report, dispersion treatment: 30 72h-EzC10 0.045 (1996)
min ultrasound at 40°C, no pre- 72h-ExC50 0.083
treatment of_test vessels, no 72h-B;CO 0.032
analytical data 72h-E,C10 0.036
72h-EC50 0.068
Scenedesmus tallow alkyl amine | 21.8-23.2| 8.06-8.23 | OECD 201, static, GLP, complete  0.125-4 72h-BzC50 0.39 (0.38-0.41) Noack w. rest.
subspicatus "Armeen TD" test report, test mediuranfiltered 72h-LOEC 0.25 (2002b)
purity 101.0% river water, dispersion treatment: 30 72h-NOEC 0.125
min ultrasound at 40°C, no pre- rerC;(tJ(\e/:.ry 72h-8C50 | 0.31 (0.30-0.32)
treatment of test vessels, due tg : 72h-LOEC 0.25
; ~ 712.5-22.5%
strongly varying recovery rates (GC / : 72h-NOEC 0.125
mean: 47.5%
MS) test results were based on
nominal concentrations (only highest

Tab. 12 continued overleaf: *) nominal; w. restijh restrictions; n.p.) statement about validibt possible due to missing data
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Table 12 continued: Most relevant results of toxidy tests with algae

Species Substance Temp pH Experimental conditions, Concen- Endpoint | Concentration*) | Reference | Validity
[°C] type of test trations*) (95%-Cl)
[mg/L] [mg/L]
Scenedesmus octadecylamine 23+/-2 7.93-8.15| OECD 201, static, GLP, complete 0.001-0.32 72h-B5CO 0.01 Noack W. rest.
subspicatus “Genamin SH 100D test report, dispersion treatment: 30 72h-E5zC10 0.029 (19944d)
min ultrasound at 40°C, no pre- 72h-ExC50 0.12
treatment of test vessels, no 72h-E,CO 0.01
analytical data 72h-E,C10 0.018
72h-E;C50 0.062
Scenedesmus (2)-octadec-9- 21.8-23.2| 8.04-8.23 | OECD 201, static, GLP, complete 0.15-2.5 72h-EC50 0.46 (0.44-0.49) Noack w. rest.
subspicatus enylamine test report, test mediumnfiltered 72h-LOEC 0.3 (2002c)
“Armeen OD* river water, dispersion treatment: 30 72h-NOEC 0.15
purity 99.1% min ultrasound at 40°C, no pre-| €COVery
treatment of test vessels, due to rates:
strongly varying recovery rates (GC / 72-0% 72h-E;C50 0.38 (0.36-0.39)
MS) test results were based on| Mmean: 36% /| 72h-LOEC 0.3
nominal concentrations (only highest 72h-NOEC 0.15
test concentration analytically
verified)
Selenastrum (2)-octadec-9- 7.6-9.4 OECD 201, static, GLP, complete 0.01-0.15 96h-E;C50 0.04 (0.04-0.04) Akzo w. rest.
capricornutum enylamine test report, dispersion treatment: precovery 28-| 96h-EC50 0.03 (0.03-0.03) (1995c)
“Armeen OD* min ultrasound at RT, no pre- 100%-> 96h-NOEC 0.01
purity 94% treatment of test vessels, measuredmean 64%

concentrations (HPLC) decreased
strongly during the test period,
results therefore based on noming
concentrations

*) nominal; w. rest.) with restrictions
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7.1.1.4 Sediment organisms

No data available

7.1.1.5 Other aquatic organisms

No data available

7.1.2 Calculation of Predicted No Effect Concentration (NEC)

Not relevant for this dossier

7.2 Terrestrial compartment

Not relevant for this dossier

7.3 Atmospheric compartment

Not relevant for this dossier

7.4 Microbiological activity in sewage treatment systers

Not relevant for this dossier

7.5 Calculation of Predicted No Effect Concentration fo secondary poisoning
(PNEC _oral)

Not relevant for this dossier

7.6 Conclusion on the environmental classification antabelling

A comparison of decisive criteria for an environnarclassification according to GHS and the
67/548/EEC Directive is given in Table 13.

For all relevant endpoints of acute toxicity (9&@s, fish, 48 h-EGy Daphnia and 72 h-RCs
algae) sufficient data are available to evaluagettixicity of long-chain alkyl amines. lsgfor fish

are generally calculated for below 1 mg/L (0.06880mg/L). Daphniae show a higher sensitivity
for long-chain alkyl amines as the 48 hgg@alues range from 0.011 - 0.16 mg/L. Effective
concentrations entailing 50% growth reduction figaa (72 h-RCs) are in a similar level (0.08 -
0.17 mg/L). Summarising all test results the tayicriterion L(E)Gp < 1 mg/L in accordance with
GHS and 67/548/EEC, required for a classificatistdid00 an R50, respectively, is met for each of
these 3 endpoints.

The bioaccumulation potential of (Z)-octadec-9-anyine can be quantified by a calculated
log Kow of about 7. Although the performed bioaccumulastudy with hexadecylamine was not
conform to GLP the results allow to assume a realgorst case BCF of 1200 for long-chain alkyl
amines.

In the actual GHS the criteria for chronic aquatixicity will be met if the a substance elicits teu
toxicity and is not readily biodegradable and/ar &xperimental BCF iz 500. If no BCF value is
available, a log Kw> 4 will alternatively provide an appropriate criter for the bioaccumulation
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potential required for a classification as H410.deinthe former Directive 67/548/EEC chronic
aguatic toxicity is linked to the same criteria Bmute toxicity. Additionally it is required thdte

substance is not readily biodegradable and/or ts&sored log Ky is> 3, unless the BCF s 100.

Although long-chain alkyl amines can be regardedeaslily biodegradable, the log values as
well as the realistic worst case BCF of 1200 angjirag beyond these required thresholds.

Table 13: Decisive criteria for environmental clasi§ication

Environmental
classification

CLP critera

DSD critera

Determined values

acc. to

CLP DSD

H400 R50 96 h-LG; (fish) or 96 h-LG;, (fish) or LCso< 1 mg/L (0.06 - 0.88 mg/L)
48 h-EG (crustacean) or 48 h-EG (crustacean) or ECso< 1 mg/L (0.011 - 0.16 mg/L)
72 h-BCx (algae)< 1 mg/L 72 h-ECs (algae)< 1 mg/L ErCso< 1 mg/L (0.08 -0.17 mg/L)

H410 R53 96 h-L; (fish) or 96 h-LG;, (fish) or criteria for acute toxicity are met

48 h-EG (crustacean) or
72 h-BCs (algae)< 1 mg/L

and:

1) not readily biodegradable
and/or

2) BCF= 500 or, if no BCF
available, log kw> 4

48 h-EG (crustacean) or
72 h-ECs (algae)< 1 mg/L

and:

1) not readily biodegradable
and/or

2) log Kow > 3, unless
determined BCK 100

(see above)

long chain alkyl amines are
considered as “readily biodegradabl
but:

BCF> 500 (realistic worst case
BCF = 1200) as well as log KOW4
(calc. > 7)

A

For these reasons it is proposed to classify ldragrcalkyl amines as:

= Aquatic Acute 1, H400 (very toxic to aquatic life)
Aquatic Chronic 1, H410 (very toxic for aquaticelivith long lasting effects)

= R50/53, very toxic for aquatic organisms, may cdosg-term adverse effects in the aquatic
environment
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JUSTIFICATION THAT ACTION IS REQUIRED ON A
COMMUNITY-WIDE BASIS

(2)-octadec-9-enylamine has already been prioritisader the Existing Substance Regulation
(ESR) (EEC) No 793/93. The group approach usedriflr assessment and classification and
labelling was already agreed within the Membere&stat a technical level (TCNES, TC C&L), but

the work was not finished by 1 June 2008)-dctadec-9-enylamine was classified at TC C&L
09/2005 based on the data summarised in the EUAAskssment Report. This classification was
further confirmed at TC C&L 04/2006, but unfortuelgtthis decision was not included in an ATP
to Directive 67/548/EEC. Hence, action on a comityawide basis is required to finalise the

harmonised classification and labelling under Regoh (EC) No 1272/2008, and include the C&L
proposal in an ATP of the Regulation.

Additionally, remarkable work has been done to gaind evaluate information. The effort already
done to propose harmonised C&L even for issues dtfam CMR and RS should not be dismissed
in order to avoid wasting of resources.

Moreover, it is pointed out that a grouping appho&cfollowed in the current CLH report. Each
registrant for any of the substances in this repolit most likely only have access to a limited
subset of the data presented here. In such a szeoantradictory entries in the inventory (which
would THEN trigger the need for CLH) can be expéaotath high probability. The current CLH
proposal therefore constitutes an efficient wayas$uring a high quality standard by proactively
evading conflicting C & L and - as a consequenaeoiding time-consuming follow-up work.

OTHER INFORMATION

The EU Risk Assessment Report RO70 410 412 4290830 ENV_HH.DOC is publicly
available via:

http://echa.europa.eu/doc/trd_substances/amin&sv®aPROalkyl/rar/trd_rar_germany_amines_tall
ow_alkyl.pdf
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