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OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

SIDSINITIAL ASSESSMENT PROFILE

CASNo. 2403-88-5
Chemical Name 2,2,6,6- Tetramethylpiperidin-4-ol
OH

Structural Formula H3C>©<CH3

He™ N7 CH,
H

3

RECOMMENDATIONS
Thechemica is currently of low priority for further work

SUMMARY CONCLUSIONSOF THE SIAR
Human Health

There is no avaladle information on toxicokinetics and metabolism of this substance. Ord LDso
of ras was 1482 mg/kg for maes and 1564 mg/kg for femdes [OECD TG 401]. The mgor toxic
signs were decreased locomotor activity, mydriass and blepharoptoss, and tissue damages in the
somach and duodenum in both sexes Dermd LDsp of ras was more than 2000 mgkg. This
subgtance is highly irritating to skin in rabbits [OECD TG 404], and it can be expected to cause
serious damage to eyes but the study has nat been performed. It has a moderate to strong grade
of skin-sengitizing (contact dlergenic) potentid in guinea pigs[OECD TG 406].

In a (orad) combined repeat dose and reproductive/developmental study [OECD TG 422] rats
recaeved O, 60, 200 or 600 mgkg for a leest 41-days. Animds died a 600 mgkg (3/12 mde,
1/12 femae). Pethological changes were only observed in these animds, tissue damege to the
gastrointestind tract, somach and kidneys. The only effects seen & 60 and 200 mgkg were
drooping of the upper eydid and dilation of the pupil in a dose rdated manner. A LOAEL of 60
mg/kg is identified for these dinicd dgns of toxicity. A NOAEL could nat be identified.

In the above screening test [OECD TG 422], the substance was given from 14 days before
mating to 20 days after mating in maes, and to day 3 of lactation in femdes In the 600 mgkg
group, the mean estrous cycle was prolonged with continuous diestrous in three femdes. With
regard to the effects on neonates, viability and body weight on day 4 of lactation were decreased
in the 600 mg/kg group. These effects are secondary non-specific consequence of systemic
toxicdty. The NOEL for reproductive /developmentd toxicity wes conddered to be 200

mg/kg/day.

As for the genotoxicity, this substance was not mutagenic in bacteria [OECS TG 471 and 472].
An increase in chromosome aberations in Chinese hamater lungs cdls without SO [OECD TG
473], were conddered to be due to cytotoxicity and the sudy was conddered to be “equivocd.”
A negative result was obtained in a rat bone marrow micronucleus assay [OECD TG 474]. Thus,
on the bass of the avaldile daa 2,2,6,6-tetramethylpiperidin-4-d is not conddered to be an in
ViV genotoxicant, as the questionable genotoxicity observed in vitro is not expressed in vivo.
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OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

Environment

The generic fugacity mode (Mackey leve 111) shows that if this substance is released into water,
ca. 100% of this substance is expected to stay in water due to the high solubility in water ( > 100
gL a 25°C, pKa 992 a 25°C). However as the substance is cationic form in the environment, it
is likdy that a certain portion of the substance is adsorbed in the sediment. This substance is not
reedily biodegradeble (OECD TG 301C: 0 - 2% after 28 days) or hydrolyzed a pH 4, 7 and 9 &
50°C. But, it is expected to have low potentid for bioaccumulation based on a low Log Pow
(0.24) and a measured BCF of lessthan 5.7.

This stbstance has been tested in a limited number of aguatic species including fish, daphnia and
agee. LCs of the acute toxicity (96 h) for fishes (Medeka and Zebrafish) are 237 mg/L and >
1000 mg/L, respectively. A prolonged toxicity tet usng Medeka resulted in a LCso (14 d) of
83.1 mg/L. The acute (immobility) and chronic data (reproduction) for daphnia were 100.1 mg/L
for ECs (48 h), and 46.2 mg/L for ECx (21 d) and 3.7 mg/L for NOEC (21 d reproduction). The
taxiaty to Selenastrum capricornutum and Scendedesmus subspicatus of aguetic plants (dgee)
were 155 mg/L for EGsy (72 h) and 76 mg/L for NOEC (72 h), and 158 mg/L for EGs (72 h) and
10 mg/L for NOEC (72 h), respectively. A predicted no-effect concentration (PNEC) of 0.037
mg/L for the aquatic organisms was cdculated from the chronic NOEC for daphnia using an
assessment factor of 100, because two chronic data (dgphnia and agae) were available.

Exposure

This substance is used exclusvdy as an intermediate in synthess of light dabilizer ‘HALS
(Hindered Amine Light-Stabiliser) for plastics. The production volume in Jgpan was ca 2,500
tons'year, while estimated globa production wasca. 8000 tons/year in 19909,

Workers may be exposed to this substance a production Stes and user Stes in industries. The
production process is fully dosad, but in packing ad unpacking work, inhdaion and dermd
exposure is posshle. Since this subgstance may cause irritetion, corroson and sendtizaion to the
skin, a worker is dlowed to work only after being equipped with appropriaie protection
implements at the workplace. Therefore, the amounts of exposure to a worker of this substance
in the workplace would be practicaly low.

Consumer exposure is conddered as follows. The amount of HALS in find consumer products,
eg. plagtics is estimated to be less than 1.0%. The content of the substance itsdlf in the consumer
products should be far below that. Then exposure by the resdues to a consumer through product
surfaceswould be very low.

During production and use in Jgpan, only the aguaic reesse of this substance from the
production sSte seems to be posshle Although this subgtance is not reedily biodegradable or
hydrolysable, the bioaccumulation potentid of this substanceislow.

NATURE OF FURTHER WORK RECOMMENDED

No recommendation based on the prerequisite of negligible human exposure and environmenta
release.
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OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

FULL SIDSSUMMARY

CASNO: 2403-88-5 SPECIES PROTOCOL RESULTS
PHYSICAL-CHEMICAL
2.1 Melting Point Unknown 130.6°C
2.2 Boiling Point Unknown 212 - 215°C(at 1,013 hP3g
2.3 Density JSK 71121980 1.062 glom?® (at 25°C)
2.4 Vapour Pressure OECD TG 104 2.6x10? Pa (at 25°C)
25 Partition Coefficient OECD TG 107 0.24 (at 25°C)
(Log Pow)
2.6 A. | Water Solubility OECD TG 105 > 100 dL (at 25°C)
B pH 0.01 % solution =10.22
' 0.1 % solution=10.93
1.0 % solution=11.47
pKa OECD TG 112 9.92 (a 25°Q)
212 | Oxidation: Reduction No deta available
Potential
ENVIRONMENTAL FATE
AND PATHWAY
311 Photodegradation Calculated T =5hr
312 Stability in Water OECD TG 111 Sableat pH 4, 7and 9at 50 °C after 5 days
(exposuretime)
3.2 Monitoring Data None
3.3 Transport and Distribution Fugecity Model (Release 100% to air) i
(Mackay level 111) Air Water  Soil Sediment
0.4% 325% 67.0% 0.1%
(Release 100% to water)
Air Water  Sail Sediment
0.0% 99.7% 0.0% 0.3%
(Release 100% to soil)
Air Water  Soil Sediment
0.0% 204% 79.6% 0.1%
35 Biodegradation OECD TG 301C Not reedily biodegradatble.
3.7 Bioaccumulation Cyprinus carpio OECD TG 305C BCF (4 weeks): <5.7
ECOTOXICOLOGY
4.1 Acute/Prolonged Toxicity | Oryzas latipes OECD TG 203 LCy (96 hr) 237mg/L
to Fish OECD TG 204 LC, (14d) 88.1 mg/L
NOEC 25.0 mg/L
4.2 Acute Toxicity toAquatic | Daphnia magna OECD TG 202 EC;, (24 hr) 130.1 mg/L
Invertebrates (Daphnia) ECq (48 hr) 100.1 mglL
4.3 Toxicity to Aquatic Plants | SElenasirum OECD TG 201 ECy (biomass, 72hr) 107 mg/L
eg. Algee capricornutum NOEC (biomass, 72hr) 76 mg/L
(ATCC22662) EC,, (growthrate, 72'hr) 155 mg/L
NOEC (growthrate, 72hr) 76 mg/L
452 Chronic Toxicity to Daphnia magna OECD TG 211 ECy (21d)  46.2 mg/L (Reproduction)
Aquatic Invertebrates NOEC 3.7 mg/L (Reproduction)
(Daphnia)
46.1 Toxicity to Soil Dwelling No data available
Organisms
4.6.2 Toxicity to Terrestrial No data available
Plants
4.6.3 Toxicity to Other Non No data available
Mammalian Terrestrial
Species (Induding Birds)
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OECD SIDS

2266 TETRAMETHYL PIPERIDIN-4-OL

TOXICOLOGY

511 Acute Ora Toxicity

512 Acute Inhalation Toxicity
5.1.3 Acute Dermal Toxicity

521 Skin Irritation
522 Eye Irritation

5.3 Skin Sensitisation
5.4 Repeated Dose Toxicity
55 Genetic Toxicity in vitro

A. | Bacteria Test
(Gene mutation)

B. Non-Bacterid in vitro

Test
(Chromosomal
aberrations)

5.6 Genetic Toxicity in vivo
(Micronucleus assay)

5.7 Carcinogenicity

5.8 Toxicity to Reproduction

5.9 Developmental Toxicity/
Teratogenicity

511 Experience with Human
Exposure

Rabit

Guineapig

Styphimurium,
E. cali

CHL cdls

OECDTG 401

OECD T G404

OECD TG 406
OECD TG 422

OECD TG 471 &
472

OECD TG 473

OECD TG 474

OECD TG 422

OECD TG 422

LDg, 1482 mg/kg (male)
LDg, 1564 mg/kg (femade)

Nodata available

LDsg > 2000 mg/kg(mae)
LDsg > 2000 mg/kg(female)

Highly irritating

Nodata available

Sensitising

NOAEL < 60 mg/kg/day (male)
NOAEL <60 mgkg/day (femae)

- (With metabolic activation)
- (Without metabolic activation)

- (With metabolic activation)
+ (Without metabolic activation)

negative

None

NOEL Parental > 600 mg/kg/day (male)
NOEL Parental 200 mg/kg/day (female)

NOEL F, Offspring 200mg/kg/day
Teratogenicity > 600 mg/kg/day

No data available

UNEP Publications




OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

SIDSINITIAL ASSESSMENT REPORT

1. IDENTITY
IUPAC name: 2.2,6,6-Tetramethylpiperidin-4-d
CAS number. 2403-83-5
Molecular formula: CoH19NO

Structural formula
OH

HyC CH,
HyC CH,

=

Synonyms:
226,6- Tetramethyl-4-hydroxypiperidine
22,6,6- Tetramethyl-4-piperidinol
4-Hydroxy-2,2,6,6-tetramethylpiperidine
4-Piperidina 2,2,6,6-tetramethyl-
HTMP
Hydoroxytetramethypiperidine
Triacetoneaminoa cohol

Purity.
>= 98.0% weight/weight.
Impurities: 226,6-Tetramethyl- 4-aminopiperidine
2,2,6,6-Tetramethyl-4-oxopiperidine
2,2,6,6-Tetramethyltetrahydrofuran-4-ol

Physical and chemical properties.

ITEMS PROTOCOL RESULTS
Médting Point Unknown 130.6°C
Bailing Point Unknown 22 -215°C (at 1,013 hPa)
Density JSK 7112-1930 1.062 g/lent (at 25 °C)
Vapour Pressure OECD TG 104 2.6 x 10 Pa (at 25°C)
Partition Coefficient OECD TG 107 0.24 (a 25°C)
(Log Pow)
Water Solubility OECDTG105 | >10009L (a25°C)
pKa OECD TG 112 9.92 (a 25°C)
Oxidation:Reduction No data
Potential
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2266 TETRAMETHYL PIPERIDIN-4-OL

2.

21

2.2

GENERAL INFORMATION ON EXPOSURE

2,2,6,6- Tetramethylpiperidin-4-ol is produced in a cdosed sysem. The production volume of
the substance is edimated ca 2,500 tonslyear in Jgpan, and ca 5500 tonslyear in the EU;
magjor producears are located in Switzerland and Germany.

The substance is used exclusvely as an intermediate for the synthess of light dabilizer
‘HALS (Hindered Amine Light-Sabiliser) for plagics. Therefore, the exposure of the
substance is limited to indudtria use

As for the gpplication of the substance (modly for indudtrid use), caoisumer use is not
relevan.

During production of the substance and the use for the synthesis of ‘HALS in Jgpan, workers
may be exposad to this substance only a the production Stes and indudrid use Stes, snce
use of this substance is limited to industries. As for exposure to the environment, the aguatic
release of the substance from production site seems to be possible. But the estimated emisson
amount islow, and thus, exposure to environmenta organismsis considered unlikely.

Environmental Fate

A generic fugacity modd (Mackay leve I11) suggests that if rdeased to ar, water or soil, the
magority of the substance would digtribute into the compartment of soil and/or water as shown
inTable 1.

Table 1: Environmental distribution of 2,2,6,6-tetramethylpiperidin-4-ol using ageneric
fugacity model (Mackey level I111) under three emission scenario

Release: Release: Release:
100%to ar 100% to water 100% to soil
Air 0.4% 0.0% 00%
Water 5% 99.7% 204%
Sail 67.0% 0.0% 796%
Sediment 0.1% 0.3% 01%

The cdculation reveded that in the case of 100 % rdease into water, ca. 100 % of this
subgtance is expected to Say in water due to the high water solubility. But, if this substance
is redeased into ar andlor soil, it is likdy to be didributed into water and/or ol
compartments, ca. 20 - 30 % and ca. 70 - 80 %, respectively.

The substance is not readily biodegradable (MITI | - test, corresponding to the OECD 301C:
0% after 28 days based on BOD and 0- 2% based on GQC andyss). However, at the drainage
trestment process of the manufacture factory, this substance’s concentration in drainege weas
reduced to 0.06 mg/L andor less than 0.06 mg/L. The substance, if released to the ar
compartment, will react with photochemicaly-produced hydroxyl redicds with the hdf life of
4.0hours (estimated with the A tkinson modd).

The substance has low hydrophobicity (eg. log Pow = 0.24), and low bioconcentration
potentia to aguatic organismsis shown experimentdly (BCF < 57).

Human Exposure
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OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

2.2.1 Occupational Exposure

Occupationd exposure a the production dtes to the dust of this substance may occur by
inhdaion and dermd routes.

The amospheric concentration was measured a production dtes (Packing, Sampling,
Andyss). These results are shown in Table 2

Table 2: Available workplace monitoring data for 2,2,6,6-Tetramethylpiperidin-4-ol

Frequency Working Maximum Maximum  Average Maximum
Times/day hr/day ConcentrationConcentration EHE inh  EHE der

mg/m® mgm®  mg/kg/day mgkg/day

Packing 1 4.0 1.263 0.879 0.090 0.600
Sampling 1 0.5 3.599 1.807 0.032 0075
Analysis 1 0.5 0.338 0.203 0.003 0075

EHE: Estimated Human Exposure
Source: Japan Industria Safety and Hedlth Association Report (2000)

Monitoring method: Air sample was suctioned at the bregsthing zone (1.5 m in height) of a worker
a the suction rate of 500L/min for 30 min and was passed through a filter. The
subgtance collected on the filter was dissolved in a solvent and andyzed
quantitativdly by a GC method. The identity of the substance was confirmed by
GC/IMS.

The workers ae exposed to the subgtance through the dust during the production at
production Stes, and the loading (packing) operdtion is expected to create the most dust and
expected to result in the highest exposure level (1.263 mg/nt). If a worker (body weight; 70
kg, respiratory volume 125 m’h, exposure period; 4 h) is assigned to equipment without
pratection, the maximum estimated human exposure (EHE inh) is cdculaed to be 0.09
mgkg/day as the worst case. For the derma exposure of this substance, as well, if a worker
(body weight; 70 kg, exposure volume 0.1 mglem’/day, exposure period; 4 h, exposed skin
surface area; 840 cnt for hands) is assigned to this equipment without protection (hands), the
derma maximum estimated human exposure (EHE der) is caculated to be 0.60 mg/kg/day.
Occupationd exposure of this substance to a worker is consdered to occur through the
respiraory system and derma routes Since this substance may cause irritation, corroson and
sengtizdion to the skin, a worker is dlowed to work only, after beng equipped with a
gppropriate protection implements a the workplace. Therefore, the level of exposure to a
worker of this substance a the workplace would be practicdly negligible.

2.2.2 Consumer exposure

As for the consumer products, this substance is used as an intermediate for the production of
light sabilizers (HALS) for plagtics in Jgoan. The amount of HALS in find consumer
product, eg. pladtics is edimaed to be less than 1.0 %. The content of the substance itsdf in
the consumer products should be far below that. Then exposure by resdues to a consumer
through product surfaces would be very low.
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OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

2.2.3 Indirect exposure viatheenvironment

Some of the substance might be relessed from the facilities through the wastewater. But, since
the substance concentration in drainage was reduced by the drainage treatment process of the
manufacture factory in Japan, the estimated emission amount would be practicaly negligible.
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OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

3. HUMAN HEALTH HAZARDS

3.1 Effectson Human Health
a) Toxicokinetics and metabolism

Thereis no available information on toxicokinetics and metabolism of this substance.
b) Acute toxicity

Acute toxicity viaord and derma were located. They are summarized in Table 3

Table 3: Acutetoxicity of 2,2,6,6-Tetramethyl piperidin-4-ol.

Route Anima Vdues Type References
Ord
Rat 1482 mgkgformade LDg  Minigry of Hedth & Welfare, Japan
(1998)

1,564 mg/kg for femde LDy
Rat* 2,413 mg/kg LDy  Cibaadditiveds GmbH Lampertheim
Rat >2000mg/kgformae LDs DegussaAG (1973)
> 2,000 mg/kg for femde LDg
Dermal Ra >2000mglkgformade LDs  Cibaadditiveds GmbH Lampertham
> 2,000 mg/kg for femde LDsx  (1992)

*: gpeciesis not gpecified,

Among the above, the sudiesby MHW (Jgpan, 1998) and Ciba additives GmbH Lamperthem
(1992) were identified as the key studies because they were well conducted and described in
detall. Detalls of the study are asfollows:

As for the ord LDsgp for rats mae and femae Crj:CD (SD) rats were administered oraly at
dosss of 590, 769, 1000, 1300, 1690 and 2197 mgkg and observed for two weeks. In dl
groups, dinicd dgns of decreased locomotor ectivity, mydriass and blepharoptoss were
observed in both sexes. Prone postion, hypothermia and tremors were observed at 1300 mg/kg
or higher doses in both sexes Moreover, wading, abdomind digenson and pdlor of the
auricles at 1300 mglkg and piloerection in the mdes a 1690 mgkg, as wdl as abdomind
digenson, pdlor of aurides and loss of fur in the femdes at 1690 mg/kg were observed.
Pethological examination was conducted in the mae and femae rats which died, hemorrtrege,
necross, and vacuolar degeneration were seen in the somach gland, and edema, hemorrhage,
necross and vacuolar degeneration were obsarved in the duodenum. L Dsp was established at
1482 mg/kg for mae and 1564 mg/kg for femae rats, respectively.

Dermd acute toxicity study of rat was conducted a a dose of 2000 mgkg only. Piloerection
and hunched posture were seen, being common symptoms in both sexes. At the application Ste
erythema was seen in dl animals. Necross was observed in one made and ore femae. The
animals recovered within 8 to 13 days. Desth of rats was not observed during the examination.
The L Dspwas more than 2000 mg/kg for both sexes.

Thereis no avalable information on human.
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Conclusons

The acute aal LDsy vadues are 1482 mglkg and 1564 mg/kg for mde ras and femde rats,
respectively. The acute dermal LDsp is more than 2,000 mg/kg for both sexesin rats.

¢) Repeated dosetoxicity

There is only one report of a repested ord toxicity sudy using rats. In an ord (via gavage) rat
sudy according to the OECD combined repested dose and reproductive/development toxicity
screening test [OECD TG 422], organ weight and histopathologicd changes were observed
(MHW, Jgpan, 1998). This MHW sudy was identified as the key study because it was well
conducted and used a current protocol. Details of the sudy are asfollows.

The sudy was conducted a doses of O, 60, 200, and 600 mgkg/day. In mdes of the 600
mg/kg group, 1 and 2 rats died after 6 and 9 days, respectively. In femdes o the 60 mglkg and
600 mg/kg groups 1 and 1 rat died after 16 and 3 days respectivdy. In male rats and femde
rats (during the gedtation period) a 200 mg/kg, a tendency for low body weight gain during the
adminigration period was obsarved and a datigicaly sgnificant difference from controls was
noticed. In both sexes & 600 mg/kg, a remarkable body weight decrease was observed.
Blepharoptoss and mydriass were observed in dl dose groups of both sexes, and their changes
were doserdated. In the minimum dose (60 mgkg/day) group, mydriass was observed only
in 1 mae and 1 femde, on the other hand blepharoptosis was observed in eight of 12 maes
(812) and dl femdes (12/12). But both clinicd dgns were obsarved dightly and only
sporadicaly. There were no doserdated changes in haematology and biochemistry. Reative
adrend weights in the 600 mg/kg group of both sexes were dightly increased, and releive liver
weights in the 600 mg/kg group of femaes were increased moderately. Abnormadities of the
urviving rais were not obsarved in higopathologica examination. In maes of the 600 mgkg
group, 1 and 2 rats died after 6 and 9 days, respectively. In femdes of the 60 mgkg and 600
mg/kg groups, 1 and 1 rat died after 16 and 3 days, respectively. As for the dead femae rat at
60 mgkg/day, the cause of desth was not determined since no histopathologica change related
to death was observed. However, in the deed rats of the 600 mg/kg/day group, reddish spots in
the digedtive tracts, abnormd foci with gadtric ulcer and vacuolar degeneration in the rend
tubular epithdium were observed These results suggested that the NOAEL for toxicity in rats
of both sexes was less than 60 mg/kg/day.

There is no available information on humars.
Condusons

Desth caused by the test substance was observed in one femde of the 60 mg/kg group, and
three males and one femde of the 600 mg/kg group. In the dead femde rat a 60 mgkg/day,
the cause of deasth was not determined since no histopathological change rdated to desth was
observed. But reddish spots of the digedtive tracts, anormd foci with gedtric ulcer and
vacuolar degeneration of the rend tubular epitheium were observed in the deed ras of the 600
mgkg group. On the bads of dinicd sgns (blepharqotosis) in the 60, 200 and 600 mgkg
/day groups, a NOAEL of less than 60 mg/kg/day was edtablished for both sexes of rats
exposed to this substance.

€) Genetic Toxicity or Mutagenicity

This substance has been invedtigated in in vitro tests, gene mutation in bacterid systems and
chromosomd aberration i mammdian cultured cdls with and without an exogenous
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metabolic activation sysems (MHW, Jgpan, 1998). Also amicronucleus assay using rats was
performed, because this substance induced chromosome aberrdions in mammdian cultured
cdls, without SOmix. These were identified as the key sudes because they were well
conducted and used a current protocol. Detalls of the sudesare asfollows.

Bacterial test

Two reverse gene mutation assay were reviewed (MHW, Japan, 1998 Ciba additive GmbH
Lampertheim), and the MHW sudy was identified to be a key sudy because it was
conducted according to OECD TG 471 and well reported.

The substance was not mutagenic in Salmonella typhimurium TA100, TA1535, TA98,
TA1537 and Escherichia coli WP2 uvrA a concentrations of up to 5000 ug/plate, with and
without an exogenous metabolic activation system (MHW, Japan, 1998). The other study
showed negative resultsaswell.

Non-bacterial in vitro test

Only one report was reviewed (MHW, Japan, 1998). This study was a rdiable study, because
the test was conducted according to OECD TG 473 (MHW, Japan, 1998 ).

An in vitro chromosomad aberration study with this subgance was conducted using CHL/IU
cdls derived from lungs of femde Chinese hamsters In the cdl growth inhibition ted, the
50% cdl growth inhibitory concentretions in the continuous trestment assay were estimated
to be 572 ng/mL in the 24-hour treatment and 683 ng/mL in the 48-hour trestment. Those for
the short-term treatment assay (6-hour exposure and 18 hour recovery) were estimated to be 726
my/mL with SO mix and 565 ng/mL without SO mix. From these results, the concentration
which was higher than the 50% cdl growth inhibitory concentration was sdected as the
highes concentration in the chromosomad aberraion test. The concentrations in the
chromosomd  aberration test were st a 4 concentrations incdluding 1/2, 1/4, and 1/8 of the
highest concentration. As a result, structura or numericd chromosome aberration was not
induced a any trestment conditions However, in the short-term treatment assay without SO
mix, the mitotic index a the highest concentration was 6.6 and it was conddered that
chromosome andyss a higher concentrations would be possble Therefore, the additiond
test (the short-term trestment assay without SO mix) was conducted a up to 2000 ug/mL. As a
result, structural chromosome aberration was induced a 2000 ug/mL. Numericad chromosome
aberration was dso induced at 2000 ug/mL, but the reproducibility was not recognized.

In condudon, as 2266 Tetramethyl-4-hydroxypiperidine induced dructurd chromosoma
abaration without O mix only a concentrations higher than the 50 % cdl growth inhibitory
concentration, which was considered to be due to cytotoxicity, the result was congdered to
be equivocd.

Genetic in vivo test

Since this substance showed podtive results i the chromosome aberration test (MHW, Japan,
1998), a micronucleus assay was peformed (Mitsui Chemical Inc., 2001). This assay with
bone marrow cels of rats was peformed in accordance with the OECD TG 474. This
subgtance was adminisered twice ordly (duing a 24 hour intevd) to mde
Crj:CD( SD) IGS rats at 250, 500, 1000 and 1500 mg/kg The incidence of micronucleated
immature erythrocytes was evauaed in rat bone marow 22 to 24 hours after the find
adminigration  Didilled water was used as a negatlive control, and cyclophogphamide
monohydrate (CP) 20 mg/kg as a positive control.
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The result of this assay was as follows. 1) No sgnificant increase was noted in the frequency
of micronucleated immeature erythrocytes in any test aticle group, in comparison with the
negetive control group. A dgnificant low value was noted in the immature erythrocyte retio
of dl doses compared to the negaive control group. 1 of 6 animd died & 1500 mgkg 2) A
sgnificant difference was noted in the frequency of micronucleated immature erythrocytes
and in the ratio of immaure erythrocytes in the postive control group compared to the
negative control group. 3) After exposure of the test article to bone marrow erythrocytes in
rats, it was confirmed that a sgnificant decrease in the immature erythrocyte ratio occurred a
dl doses compared to the negative control group. Therefore, it was concluded from the
results described above, that under the conditions of this dudy, this substance did not induce
clastogenic activity in the bone marrow erythrocytes of ras.

Conclusions:

This substance was not mutagenic with or without an exogenous metabolic activation in
becteria [OECD TG 471 & 472). 1t induced chromosoma aberration in CHL/IU cdls in vitro,
without metabolic activation system, which were consdered to be due to cytotoxicity and the
sudy was consdered to be "equivocd” [OECD TG 473]. A negdive result was obtained in a
rat bone marrow micronucleus assay [OECD TG 474]. Thus on the bass of the avalable
data, this substance is not conddered to be an in vivo genotoxicant, as the questionade
genotoxicity observed in vitro isnot expressed in vivo.

f) Carcinogenicity
There is no available information.

0) Reproduction/developmental toxicity

Only the reallts from one dudy are avalable. The OECD repeat dose and reproductive
toxicity study [OECD TG 422] was reported (MHW, Jgpan, 1998). This study was identified

to be well conducted and reported.

As for the reproductive ability of parent animas, no effects were detected in maes but on
estrous cycle examindion, continuous diesrous was obsarved in three femdes of the 600
mg/kg group and the mean edrous cyce of this group showed extenson compared with the
control group. There were no effects of the tes subgtance on the copulatiion or fertility
indices. Pathologicd examination hardly showed abnormdities in the reproductive organs of
animas. With regard to the effects on neonates, viability on day 4 of lactation was decreased
in the 600 mgkg group, and mde and femde pups of the 600 mgkg group showed lower
body weights on day 4 of lactation. There are no Sgnificant differences in the ddivery index
and live birth index. Also, no externd and viscerd abnormdities reaed to the test subgtance
were detected in any of the offspring.

There is no avallable information on humans.
Conclusions:

On the beds of these findings the NOEL of 22,6,6Tetramethylpiperidin-4-ol for
reproductive toxicity to parentd ras was conddered to be 600 mg/kg/day for mdes, and 200
mg/kg/day for femaes. Moreover, the NOEL of the test substance to F1 offspring was
established to be 200 mg/kg/day .
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h) Other: Irritation; Sensitization; Corrosivity
Animal data

There was only one report from a sudy on acute dermd irritation/corroson [OECD TG 404]
in the rabbit (Ciba additive GmbH Lampertheim). This study was identified as the key study
because it was wdl conducted and used a current protocol. This substance induced moderate
to severe <kin irritation when gpplied to the dipped abino rabbits skin. In one animd the skin
reactions were not reversble within 14 days after patch removal.

There was only one report from a study on skin sengtization in guinea pigs (Ciba additive
GmbH Lampertheim). This sudy was identified as the key study because it was wel
conducted and used a current protocol [OECD TG 406]. Test substance showed a moderate to
drong grade of skin-sendtizing (contact dlergenic) potentid according to the grading of
Magnusson and Kligmen in dbino guineapigs

Human data
There is no avalladle information on humans.
Concluson

This chemica is highly irriteting to skin, and it showed a moderae to srong grade of skin-
sengtizing (contact dlergenic) potentid in dbino guinea pigs.

3.21Initial Assessment for Human Health

There is no available information on toxicokinetics and metabolism of this substance. Ord

L Dso of the substance are 1482 mg/kg and 1564 mg/kg for mderatsand femderats,
respectively. The mgor toxic Sgns were decreased |locomotor activity, mydriassand
blepharqotosis, and tissue damages in the somach and duodenum in both sexes. Dermad LDsp
of rats was more than 2000 mg/kg. This substance is highly irritating to skin in rabbits, and it
can be expected to cause serious damage to eyes but the study has not been performed. It has
amoderate to srong grade of skin-sengtizing (contact alergenic) potentia in guinea pigs
[OECD TG 406].

In the repested dose toxicity studies, blepharoptoss and mydriass as the dinicd dgns were
observed in dl dose groups of both sexes, and the changes were doserdated. In the minimum
dose (60 mg/kg/day) group, mydriass was observed only in one mde and one femde, and on
the other hand blepharoptoss was obsaved in eight of 12 mdes (8/12) and dl femdes
(12/12). But, both clinicd dgns were obsarved dightly and only sporadicaly. On the bass of
cinica dgns (blepharoptoss) in the 60, 200 and 600 mg/kg /day groups, a NOAEL of less
than 60 mg/kg/day was established for both sexes of rats exposed to this substance.

In a reproductive/devdopmenta  toxicity study, the substance caused dgnificant reproductive
/developmentdl effects in rats of the 600 mg/kg/day dose group. The NOEL for reproductive
/developmentd in animd is 200 mg/kg/day. As for the genotoxicity, this substance was not
mutagenic in bacteria An increase in chromosome aberrations in Chinese hamder lung cdls
was conddered to be due to cytotoxicity and the study was consdered to be “equivocd” . This
equivocd effect could not be confirmed in vivo micronuckus assay using rat bone marrow.
These results suggest that this substance can be considered not to be genatoxic in vivo.
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4. HAZARDSTO THE ENVIRONMENT
4.1  Aquatic Effects

In the following table, the most rdevant results from acute and chronic tests with aquetic
organisms are presented.

Table 4: Summary of effectsof aquatic organisms

Organism gl?rsttation Result (mg/L) Reference
Aquatic plants
Green dgee

(Selenastrum 72 hr (d) ECso (bms) 107 (nc*) EA, Japan (1997)

capricornutum) NOEC (bms) 76 (nc*)
ECso (o) 155 (nc¥)
NOEC (gr) 76 (nc*)

(Scendedesnus 72 hr (d) ECs (0 158 (nc*) Ciba additive GmbH
subspicatug NOEC (gr) 10 (nc*) Lampertheim
Invertebrates
Water flea 24 hr (op, 9 ECso (imm) 130.1 (nc¥) EA, Jgpan (1997)

(Daphnia magna) 48 hr (op, 9 ECsp (imm) 100.1 (nc¥)

21d(op, s ECso(rep)  462(nc*)
NOEC (rep) 3.7 (nc¥)
Fish
Zebrafish %h(-9 LCso > 1000 (nc¥) Cibaadditive GmbH
(Brachydanio rerio) Lampertheim
Medaka 96 h (op, LCs 237 (nc) MITI, Japan (1998
(Oryzias latipes)
14d (op, f) (8 no adjusting pH of the test EA, Japan (1997)
olution
LCso 88.1 (nc*)
NOEC 25.0 (nc¥)
(b) adjusting pH of the test
solution
LCy >100.0 (nc*)
NOEC 25.0 (nc¥)

d ; closed system, op ;open system

s; static, ss;semi-dtatic, f; flow through

nc; nominal concentration

nc*; nominal concentration (actual concentration measured and greater than 80% of the nominal)
bms ; biomass, gr ; growth rate, imm ;immobility, rep ;reproduction

This substance has been tested in a limited number of aguatic species induding fish, dgphnia and
dgee. All the data shown in this Table are derived from experiments conducted under GLP. LCs
of the acute toxicity (96 h) far fishes (Medaka and Zebrafish) are 237 mg/L and more than 1000
mg/L, respectivdy (MITI, Jgpan, 1998: Ciba additive GmbH). And the prolonged toxicity test
result usng Medaka was 88.1 mg/L for LGCso (14 d). But when the prolonged toxicity (14 d) test
was oconducted usng neutrdized tet solution, because the nonadjusted test solution showed
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dkdinity, the LCx for prolonged toxicity (14 d) for Medeka was more than 100 mg/L (EA,
Japan, 1997).

Consequently, this substance showed dronger toxicity to Medaka in nonradiusted solution then
neutrdized solution. The acute (mortdity or immobility) and chronic data (reproduction) for
daphnia were 100.1 mg/L for ECsp (48 h) and 46.2 mg/L for ECsp (21 d), and 3.7 mg/L for NOEC
(21 d reproduction), respectively (EA, Jgoan, 1997). The toxicty to the aguatic plants (agae)
Selenastrum caricornutumand Scenedesmus subspicatus were 107 mg/L for EGs (72 h) and 158
mg/L for ECso (72 h), respectivdly. A NOEC (72 h) of 10 mg/L is reported for Scenedesmus
subspicatus (EA, Jgan, 1997: Ciba additive GmbH, Test No. 928326).

The lowest vaue obtained from acute and chronic toxicity studies in three species is 3.7 mg/L
(NOEC 21 d) with Daphnia (reproduction). The PNEC is cdculated to be 0.037 mg/L by
gpplying anassessment factor of 100.

4.2. Teredsrial Effects

Thereisno available information.

4.3. OtherEnvironmental Effects

Thereisno available information.

4.4. Initial Assessment for the Environment

The potentid environmental didribution of this substance was oltained from a generic fugecity
model (Mackay leve 111) under three emisson scenarios. The cdculation reveded that in the case
of 100 % release to water, ca. 100 % of this substance is expected to stay in water due to the high
water solubility. This substance is not reedily biodegradable (OECD TG 301C: 0 - 2% after 28
days) nor hydrolyzed a& pH 4, 7 and 9 & 50 °C d&fter 5 days But, it was expected to have a low
potentid for bicaccumulation based on a low Log Pow (0.24) and a measured BCF of lessthan
57.

A predicted no-effect concentration (PNEC) was determined from the following toxicity data in a
limited number of aguatic species. LCso vaues for acute toxicity (96 h) for fishes (Medaka and
Zebrefish) are 237 mg/lL and more than 1000 mg/L, respectively. The prolonged toxicity test
result using Medaka was 88.1 mg/L for LCx (14 d). But when the prolonged toxicity test was
conducted usng neutrdized test solution, the LCs (14 d) for Medaka was more than 100 mg/L.
These results suggest that the non-adjused test solution of this subdance develop Sronger
toxiaty in fishes The acute (mortdity or immobility) and chronic data (reproduction) for dgphnia
were 100.1 mg/L for ECx (48 h) and 46.2 mg/L for ECso (21 d), and 3.7 mg/L for NOEC (21 d
reproduction), respectively. The toxidty to Selenastrum caricornutum and Scendedesmus
subspicatus of aguaic plants (algae) were 107 mg/L for ECso (72 h) and 158 mg/L for EGsp (72
h), respectively. A NOEC (72 h) of 10 mg/L isreported for Scendedesmus subspi catus

A predicted no-effect concentration (PNEC) of 0.037 mg/L for the agudic organisms was
caculated from the NOEC (21 d) for Daphnia magna usng an assessment factor of 100, because
two chronic data (Daphnia magna and algee) were available.
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5. CONCLUTIONSAND RECOMMENDATIONS

5.1 Conclusions
Exposure

The production volume of the subgtance is estimated to be ca 2,500 trns/year in &pan, and ca
5500 tonslyear in the EU; mgor producers are located in Switzerland and Germany. Generdly,
the chemica produced in Jgpan is used in the polymers indudry as an intermediate for the
production of plagtic antioxidants and/or gabilizers (HALS). A worker may be exposed to this
subgtance @ production Stes and user Stes in indudries. The production process is fully cosed.
Even a the packing dte where maximum inhdaion exposure to workers is expected if a worker
(exposure period; 4 h) is assgned to equipment without protection, the maximum estimated
human exposure (EHE inh) would be cdculaied to be 0.090 mgkg/day. Regarding the derma
exposure of this substance, without persond protective egquipment (hands), the derma estimated
human exposure (EHE der) is cdculaied to be 0.60 mg/kg/day. Since this substance may cause
iritation and sendtizetion to the <kin, a worker is dlowed to work only with appropriate
protection implements. Therefore, the levels of exposure to a worker of this substance a the
workplace would be very low.

Consumer exposure is congdered as follows. The amount of HALSin fina consumer products,
eg. plasticsis estimated less than 1.0 %. The content of the substance itsdlf in the consumer
products should be far below that. Then exposure by residues to a consumer through product
surfaces would be very low.

During production and usein Jgpan, only the aguatic release of this substance from the
production Stes seems to be possible. Although this substance is not reedily biodegradable or
hydrolysable, the bicaccumulation potentid of this substance is low.

Hazardsto the Environment

This subgtance is not reedily biodegradable (OECD TG 301C: O - 2% after 28 days) and it is not

hydrolyzed a& pH 4, 7 and 9 & 50 °C after 5 days. The generic fugacity modd Mackay levd 111)
shows that if this substance is released into water, it is unlikdy to be migrated into other
compartments, because it shows high solubility in water. However as the substance is present in a
cationic form in the environment, it is likey thet a certain portion of the substance is adsorbed in
the sediment. It was expected to have a low potentid for bioaccumulation based on a low Log
Pow (0.24) and ameasured BCF of lessthan 5.7.

This substance has been tested in alimited number of aquatic pecies including fish, daphniaand

agee. Thelowest acute test result was 88.1 mg/L (Medaka 14 d L Cso), and the low est chronictest

result was 3.7 mg/L (Daphnia21 d NOEC, reproduction). A predicted no-effect concentration

(PNEC) of 0.037 mg/L for the aguatic organisms was cal culated from the chronic NOEC for

daphnia using an assessment factor of 100, because two chronic data (dgphnia and agae) were

avalable.

Human Health Hazards

Ord (gavage) LDso vaues of 226,6-Tetramethylpiperidin-4-d for ras are 1482 mgkg for maes
and 1564 mg/kg for femdes. This substance is highy irritating to skin in rabbits. According to
the grading of Magnusson and Kligman this substance showed a moderate to strong grade of
skin-sengtizing (contact dlergenic) potentia in dbino guinea pigs
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As for the repeated dose toxicity dudies, in males and femaes (during the gedaion period) at
200 mgkg, a tendency o low body weight gan during the administration period was observed
and a datidicdly sgnificant difference from controls was noticed in body weight. In both sexes
a 600 mgkg, a remarkable body weight decrease was observed. Blepharoptoss and mydriasis
were observed in al groups of both sexes, and their changes were dso dose-rdated. Both clinica
sgns were obsarved even in the minimum dose group (60 mg/kg/day) but both dinicd sgns
were obsarved dightly and only sporadicdly. Thus, on the bads of dinicd sgns (blepharoptoss)
in the 60, 200 and 600 mg/kg /day groups, a NOAEL of less than 60 mg/kg/day was established
for both sexes of rats exposed to this substance.

As for the reproductive ability of parent animds, no effects were detected in mades. But on
edrous cycle examinaion, continuous diesrous was observed in three femdes of the 600 mgkg
group and the mean edrous cycle of this group showed extenson compared with the control
group. There were no effects of the test substance on the copulation or fertility indices. With
regad to the effects on neonaes viability on day 4 of lactation decressed in the 600 mgkg
group, and mde and femae pups of the 600 mg/kg goup showed lower body weights on day 4 of
lactation. There are no Sgnificant differences in the ddivery index and live birth index. Also, no
extend and viscerd dbnormdities related to the test substance were detected in any of the
offgoring. On the basis of these findings, the NOEL of this substance for reproductive toxicity in
parenta rats was conddered to be 600 mgkg/day for maes and 200 mgkg/day for femdes
Moreover, NOEL of the test substance to F1 offspring was judged to be 200 mg/kg/day.

This substance is not genotoxic with and without an exogenous metabolic activation sysem in
bacterid test, but induced structurd chromosomad aberration in CHL/IU cdls without SO mix in
vitro, which were condgdered to be due to cytotoxicity and the $udy result was consdered to be
“equivocd.” A mcronucleus assay according to OECD TG 474 showed negative results in vivo.
Thus, this substanceis consdered not to be an in vivo genotoxicart.

5.2 Recommendations

The chemicd is currently of low priority for further work, on the prerequiste of negligible human
exposure and environmentd relesse.
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Sponsor Country : Japan
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1. GENERAL INFORMATION

101 SUBSTANCE INFORMATION

A. CAS Number 2403-88-5
B. Name (IUPAC name)  2,2,6,6 Tetramethylpiperidin-4-ol
C. Name (OECD name)
D. CAS Descriptor Not applicable in this case
E EINECSNumber 219-292-2
F. Molecular Formula CoHigNO
G. Structural Formula
OH
H.C CH,
HC™ N TCH,
H. Substance Group Not gpplicable
I Substance Remark None
J. Molecular Weight 157.26

1.02 OECD INFORMATION

A. Sponsor Country: Jgpan
B. Lead Organisation:
Name of Lead Organisation: Mitsui Chemicals Inc.
Contact person: Mr. Katsutoshi Ishikawa
Address. 3-2-5, Kasumigaseki, Chiyoda-ku, Tokyo 100-6070, Japan

Td: +81-3-3592-4131, Fax: +81-3-3592-4222
E-mail: Katsutoshi.lshikawa@mitsui-chem.co.jp
Contact person of Japan: Mr. Koji Tomita
Ministry of Foreign Affairs
Economic Affairs Bureau
Second Internationa Organisations Div.
Address: 2-2-1 Kasumigaseki, Chiyoda ku, Tokyo 100, Japan
Td: +81-3-3581-0018, Fax: +81-3-3581-9470
E-mail: sdiichi.urauchi@mofago.jp

C. Name of responder: the same as above
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11

A

12

13

14

15

16

GENERAL SUBSTANCE INFORMATION

Type of Substance

element [ ]; inorganic[ ]; naturd substance [ ]; organic [X]; organometdlic[ 1;
petroleum product [ ]

Physical State (at 20°C and 1,013 hPa)

gaseous[ ]; liquid [ ]; solid [X]

Purity Test Substance: 3 99.8 % weight/weight
Industrial Product: 3 98.0 % weight/weight

Reference:

Mitsui Chemicas Inc. (1999a), unpublished data

SYNONYM S (Chemica Name)

IMPURITIES

Reference:

ADDITIVES

QUANTITY

Remarks:

Reference:

2,2,6,6 Tetramethyl-4-hydroxypiperidine
2,2,6,6 Tetramethyl-4-piperidinol
4-Hydroxy-2,2,6,6-tetramethylpiperidine
4-Piperidinal 2,2,6,6tetramethyl-

HTMP

Hydoroxytetramethypiperidine
Triacetoneaminoal cohol

2,2,6,6- Tetramethyl-4-aminopiperidine
2,2,6,6- Tetramethyl-4-oxopiperidine
2,2,6,6- Tetramethyltetrahydrofuran-4-d

Mitsui Chemicas Inc. (1999b), unpublished data

None

Edtimated globa production was 8,000 tonsin 1999.

There are five companies in the world.

The production volume was 5,500 tons by three companiesin EU and
2,500 tons by two companies in Japan.

Mitsui Chemicals Inc. (1999c), unpublished data

LABELLING AND CLASSIFICATION

Labdling

Classfication

Not assigned according to the EC Directive 67/548/EEC

Not classified
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1.7 USE PATTERN

A. Generdl
Type of Use Category:
main Chemicd industry
indugtrial Use as an intermediate in synthesis of the light stabiliser.
use ‘HALS’ (Hindered Amine Light-Stabiliser) for plagtics.
Remarks: In Japan, dl of this substance is used in the factories.
Reference: Mitsui Chemicads Inc. (1999d), unpublished data
B. Usesin Consumer Products
The consumer does not use directly this substance, since this is an
intermediate of the plastic stabiliser.
Remarks: All of this substanceis used as an intermediate of the plastic Sabiliser in
Japan.
Reference: Mitsui Chemicals Inc. (1999d), unpublished data

1.8 OCCUPATIONAL EXPOSURE LIMIT VALUE
Exposure limit value: None

Short term exposure limit vaue:  None

19 SOURCES OF EXPOSURE

A. Potential human exposure: Exposure can be neglected by applying protective measures, since the
production processis closed.

(@ Ataproduction site;
A worker may be exposed when sampling and analysis. But, it's a short time. However aworker in
the packing site may be exposed to it for eight hours a day. The workplace is provided with an air
ventilator and a worker is equipped with protective gear such as mask, rubber gloves, rubber boots,
goggles and a chemical suit to prevent exposure (by Mitsui Chemicals Inc., MSDS, 2000). Spill is
collected and burnt.
Exposure monitoring data:
Measured in 2000 at a production Ste in Japan.
Method:
The air d atmosphere was suctioned at aratio of 3.0 L/min. for 30 min, and airborne particles were
collected by afilter. The collected dust was dissolved in solvent which it was analysed by HPLC.
Reault:
The exposure level of aworker at the following workplace was measured as follows
Analyss  0.203 mg/m’
Sampling: 1.807 mg/m®
Packing:  0.879 mg/m’
Reference: Ministry of Labour in Japan (2000), unpublished data

(b) At auser’ sfacility:
The substance is used as an intermediate of the plastic stabilizer. Potentia exposure is controlled
by the use of efficient exhaust ventilation. Exposure is possible during dispensing the substance
from packing bag into a container at user's facility.
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1.10

@

()

A worker may be exposed the vapour. A worker is recommended to put on protective gear such
as mask, rubber gloves, rubber boots, goggles and a chemical suit to prevent exposure (by the
MSDS Mitsui Chemicals, 2000). Spill is collected and burnt.

Potential environmenta exposure:

At a production Ste:
Source: Media of release; waste water from a production site.
Quarntities per media: Estimated max. ca. 17.5 kg/year in a production site in Japan
(2001), in which ca. 1600 tons/year of the chemica substance was produced.
Remarks: Data use for the estimation: estimated by Mitsui Chemicals Inc.
Waste water released: ca800 m®/day
Content of the substance: 0.06 mg/L

Reference: Mitsui Chemicals Inc. (20018), unpublished data

At auser’ sfacility:

Potential exposure is controlled by the use of efficient exhaust ventilator.
The waste water from the production site was treated by the waste water
treatment equipment. Spill is collected and burnt.

Remarks. When the wastewater (influent) of the manufacturing factory containing this
substance and the wastewater (effluent) treated at the drainage treatment process
with activated dudge of this factory are analyzed. The influent and effluent
concentrations of this substance were 1526 mg/L and 0.633 mg/L, respectively.
Furthermore, after the effluent is processed in the fina sewage disposd plant of
Wekayama Prefecture in Japan (a public drainage processing facility), it is
released to the river. The concentration of this substance contained in the
effluent that released to the river was 0.06 mg/L and/or less than 0.06 mg/L.
(Minimum detection limit ; 0.015 mg/L).

Reference: Mitsui Chemicals Inc. (20018), unpublished data

ADDITIONAL REMARKS

Optionsfor disposal

Incineration; release to sewage system for waste water treatment.
Other remarks

None.
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2

21

22

23

PHYSICAL-CHEMICAL DATA

MELTING POINT

@

Preferred result

Vdue

Decomposition:

Sublimation:
Method:
GLP:
Remarks:
Reference:

(b)
Vdue

Decomposition:

Sublimation:
Method:
GLP:
Remarks:
Reference:

(©)
Vdue

Decomposition:

Sublimation:
Method:
GLP:
Remarks:
Reference:

BOILING POINT

Vdue
Pressure:;
Decomposition:
Method:

GLP:
Remarks:
Reference:

1306°C

Yes[] No[] Ambiguous|]

Yes[] No[] Ambiguous|]

Not specified

Yes[] No[] ?[X]

Not stated

Ministry of International Trade and Industry, Japan (19984). Report No.
K-1364 (5-0776), unpublished data

128-130 °C

Yes[] No[X] Ambiguous] ]

Yes[] No[X] Ambiguous] ]

Not specified

Yes[] No [X] ?[]

Not stated

Ciba additive GmbH Lampertheim (Ciba, Untersuchung)

1275-1285°C

Yes[] No[] Ambiguous]]

Yes[] No[] Ambiguous]]

Not specified

Yes[] No[] ?[X]

Not stated

Nathan Kornblum and Harold W Pinnick (1972) J.Org.Chem.; 37, 2050-

212-215°C

a 1,013 hPa

Yes[] No[] Ambiguous]]

Not specified

Yes[] No[] ?[X]

Not sated

Minigtry of International Trade and Industry, Japan (1998b). Report No.
K-1364 (5-0776), unpublished data

DENSITY (relative density)

@

Preferred result

Type:
Vdue
Temperature:
Method:
GLP:
Remarks.

Bulk density []; Density [X]; Reative Densty [ ]
1.062 g/lom’®

5 °C

JSK 7112-1980

Yes[X] No[] ?[]

Not stated

28
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24

25

Reference:

(b)

Type:

Vdue
Temperature:
Method:
GLP:
Remarks:
Reference:

(c)

Type:

Vdue
Temperature:
Method:
GLP:
Remarks:
Reference:

Minigtry of International Trade and Industry, Japan (1998c). Report No.
K-1364 (5-0776), unpublished deata.

Bulk density []; Density [ ]; Relaive Density [X]
1.09 g/cm’

20°C

Not specified

Yes[] No [X] ?[]

Not stated

Ciba additive GmbH Lampertheim (Ciba, Untersuchung)

Bulk density [X]; Densty []; Redive Densty [ ]

730 kg /m’

20°C

Not specified

Yes[] No[X] ?[]

Not stated

Ciba additive GmbH Lampertheim (Ciba, Untersuchung)

VAPOUR PRESSURE

Vdue
Temperature:
Method:
GLP:
Remarks:
Reference:

2.6x10"Pa

25°C

OECD TG 104

Yes[X] No[] ?[]

Not stated

Ministry of International Trade and Industry, Japan (1998d). Report No.
K-1364 (5-0776), unpublished data

PARTITION COEFFICIENT log:oPow

@

Preferred result

Log Pow:
Temperature:
Method:
GLP:
Remarks:
Reference:

(b)

Log Pow:
Temperature:
Method:
GLP:
Remarks:

Reference:

0.24

No data

OECD TG 107

Yes[X] No[] ?[]

Shake flask method.

Minigtry of International Trade and Industry, Japan (1998€). Report No.
K-1364 (5-0776), unpublished data

0.544

No data

cdculaed [X]; messured [ ]

Yes[] No[] ?[X]

caculated using the ClogP program “MacLogP’, verson 2.0.0., Biobyte
Corporation

Mitsui Chemicals Inc. (2001b), unpublished data
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2.6

A.

2.7

WATER SOLUBILITY

Solubility

@
Preferred result

Vedue
T emperature:
Description:

Method:
GLP:
Remarks:
Reference:

(b)

Vdue

T emperature:
Description:

Method:
GLP:
Remarks:
Reference:

pH Value, pKa Value

pH Vdue
Concentration:
Temperature:
Method:
GLP:
Remarks:

Reference:

pKavaue:
Temperature:
Method:
GLP:
Remarks:
Reference:

FLASH POINT

Vdue

Type of test:
Method:
GLP:
Remarks:
Reference:

> 100 g/L

25°C

Miscible[ ]; Of very high solubility [X];

Of high solubility [ ]; Soluble [ ]; Slightly soluble [];

Of low solubility [ ];  Of very low solubility [ ]; Not soluble| ]
OECD TG 105

Yes[X] No[] ?[]

Not stated

Ministry of Internationa Trade and Industry, Japan (1998f). Report No.
K-1364 (5-0776), unpublished data

> 149 g/L

20°C

Miscible[ J; Of very high solubility [X];

Of high solubility [ ]; Soluble [ ]; Slightly soluble [];

Of low solubility [ ]; Of very low solubility [ ]; Not soluble[ ]
Not specified

Yes[] No[X] ?[]

Not stated

Ciba additive GmbH Lampertheim (Ciba, Untersuchung)

11.47

1 % solution

20°C

Glass Electrodes method

Yes[] No[] ?[X]

The examination result related to concentration is as follows:

pH value of 0.01%, 0.02, 0.03, 0.05, 0.1, 0.5, 1.0, 5.0 and 8.45is 10.22,
10.54, 10.58, 10.72, 10.93, 11.32, 11.47, 11.83 and 11.94, respectively.
Mitsui Chemicals Inc. (2001c), unpublished data

9.92

5°C

OECD TG 112

Yes[X] No[] ?[]

Not stated

Minigtry of International Trade and Industry, Japan (1998g). Report No.
K-1364 (5-0776), unpublished data.

& °C

Open cup

Not specified

Yes[] No [X] ?[]

Not stated

Ciba additive GmbH Lampertheim (Ciba, Test No. S-7770674)

30

UNEP Publications



OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

28  AUTOFLAMMABILITY (solid/gases)

Vdue >130°C

Pressure: No data

Method: Not specified

GLP: Yes[] No[X] ?[]

Remarks: Not stated

Reference: Ciba additive GmbH Lampertheim (Ciba, Untersuchung)

2.9 FLAMMABILITY

No data available

2.10 EXPLOSIVE PROPERTIES

Resuilt: UEL: 24 %

Method: No specified

GLP: Yes[] No[] ?[X]

Reference: Ciba additive GmbH Lampertheim (Ciba, Untersuchung)

211 OXIDISING PROPERTIES

No data available

212 OXIDATION: REDUCTION POTENTIAL

No data availdble
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3

3.1

311

3.1.2

3.1.3

3.2

3.3

331

3.3.2

ENVIRONMENTAL FATE AND PATHWAYS

STABILITY
PHOTODEGRADATION

Type: Air[X]; Water [ ]; Soil [ ]; Other [ ]
Temperature: 25°C

Type of sendtizer: OH radicd

Concentration of sensitizer: 5x10° molecule/cm’

Rate constant (radical): 7.69078x10™ cm?¥molecule-sec

Degradation: 50 % after 5.00 hours

Method: cdculaed [X]; measured [ ]

GLP: Yes[ ] No[X] ?[1]

Remarks: The rate congtant for gas-phase reaction between OH radicad and the test

substance was calculated by usng AOP Win (ver.1.86) and the hdf -life
time of 5.00 hours was caculated with the daily average concentration of
OH radica of 5x10°moleculelcm®in atmosphere

Reference: Mitsui Chemicds Inc. (2001d), unpublished data

STABILITY IN WATER

Type: Abiatic (hydrolyss) [ X]; biotic (sediment)[ ]

Hdf life > 1 year

Degradtion: No degradetion at pH 4, 7and 9at 50 °C after 5 days (exposure time)
Method: OECD TG 111

GLP: Yes[X] No[] ?[]

Test substance:, purity: Wako Pure Chemical Industries, Ltd., 99.2 %

Remarks:

Reference: Ministry of Internationa Trade and Industry, Japan (1998h). Report No.

K-1364 (5-0776), unpublished data
STABILITY IN SOIL

No data avalable

MONITORING DATA (ENVIRONMENTAL)

No data available
TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL
COMPARTMENTS INCLUDING ESTIMATED ENVIRONMENTAL
CONCENTRATIONS AND DISTRIBUTION PATHWAYS
TRANSPORT

No dataavailable

THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)

Media Air-biota[ ]; Air-biota-sediment-soil-water [X]; Soil-biota[ ];
Water-air [ ]; Water-biota[]; Water-soil [ ]; Other [ ]
Method: Fugacity level | [ ]; Fugacity level 11| ]; Fugacity level 111 [X];

Fugacity level IV [ ]; Other (calculation) [ ]; Other (measurement)[ ]

32
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34

35

Reaults:

Remarks:
Reference:

Predicted distribution of 2,2,6,6 Tetramethylpiperidin-4-ol usng

Fugacity modd (Mackay level 111)

Rdease Rdease Release
Compartment | 1 3004 into dr | 10096 into water | 100% into soil
Air 04 % 0.0 % 0.0 %
Waer 325% 99.7 % 20.4%
ol 670% 00% 79.6%
Sedment 0.1% 03% 01%
See Appendix 1.

Mitsui Chemicds Inc. (2001e), unpublished data

MODE OF DEGRADABILITY IN ACTUAL USE

No data available

BIODEGRADATION

@

Preferred result

Type:
I noculum;

aerobic [X]; anaercbic [ ]
adapted [ ]; non-adepted [X ;
Activated dudge, 30 mg/L as suspended solid

Concentration of the chemica: 100 mg/L related to COD [ ]; DOC [ ]; test substance [X]

Medium:
Degradation:

Results;

Kindtic
Method:
GLP:

Test substance:.

Remarks:
Reference:

(b)
Type
I noculum:

water [X]; water-sediment [ ]; soil [ ]; sewage treatment [ |
(percentage reduction/exposure time)

0 % after 28 days (based on BOD)

1 % dfter 28 days (based on TOC)

2 % dfter 28 days (based on GC)

readily biodeg.[ ]; inherently biodeg. [ ]; under test condition no
biodegradation observed [X], other [ ]

Not stated

OECD TG 301C (1992)

Yes[X] No[ ] ?[]

purity: 99.2 %

The results indicate that the chemical is not biodegradable.
Minigtry of International Trade and Industry, Japan (1998i). Report No.
K-1364 (5-0776), unpublished data

aerobic [X]; anaerobic [ |
adapted [ ]; non-adapted [X];
Activated dudge, 30mg/L as suspended solid

Concentration of the chemical: 100 mg/L related to COD [ ]; DOC [ ]; test substance [X]

Medium:
Degradtion:

Results:

Kindtic:

water [X]; water-sediment [ ]; soil [ ]; sewage treatment [ ]
(percentage reduction/exposuretime)

1 % after 28 days (based on BOD)

0 % after 28 days (based on TOC)

1 % after 28 days (based on GC)

reedily biodeg.[ ]; inherently biodeg. [ ]; under test condition no
biodegradation observed [X], other [ ]

0 % after 7 daysBOD

1 % after 14 days BOD
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1 % after 21 days BOD
1% after 28 days BOD

Method: OECD TG 301C (1992)

GLP: Yes[X] No[ ] ?[]

T est substance.. purity: 100 %

Remarks: The results indicate that the chemical is not biodegradable.
Reference: Mitsui Chemicads Inc. (1997), unpublished data

(©

Type: aerobic [X]; aneerobic [ ]

Inoculum: adapted [ ]; non-adapted [X];

Domestic sewage
Concentration of the chemical: 10.4 mg/L related to COD [ ]; DOC ]; test substance [X]

Medium: water [X]; water-sediment [ ]; soil [ ]; sewage trestment [ |
Degradtion: (percentage reduction/exposure time)
3 % after 28 days
Results: reedily biodeg.[ ]; inherently biodeg. [ ]; under test condition no
biodegradation observed [X], other [ ]
Method: Directive 84/449/EEC, C.5 “Bictic degradation-modified Sturm test”
GLP: Yes[] No[X] ?[ ]
Test substance:.. Not stated
Remarks: The results indicate that the chemical is not biodegradable.
Reference: Ciba additive GmbH Lampertheim (Test No. 894485)
(d)
Type: aerobic [X]; anaercbic [ ]
Inoculum: adapted [ ]; non-adapted [X];

Domestic sewage
Concentration of the chemical: 20.4 mg/L related to COD [ ]; DOC] ]; test substance [X]

Medium: water [X]; water-sediment [ ]; soil [ ]; sewage treatment [ ]
Degradtion: (percentage reduction/exposuretime)
4 % dafter 28 days
Results. reedily biodeg.[ ]; inherently biodeg.[ ]; under test condition no
biodegradation observed [X], other [ ]
Method: Directive 84/449/EEC, C.5 “Bictic degradation-modified Sturm test”
GLP: Yes[] No[X] ?[ ]
Test substance:. Not stated
Remarks: The results indicate that the chemical is not biodegradable.
Reference: Ciba additive GmbH Lampertheim (Test No. 894485)

3.6 BODs, COD OR RATIO BODs/COD

No dataavalable

3.7 BIOACCUMULATION

Species. Carp (Cyprinus carpio)

Exposure period: 4 weeks

Temperature: 25°C

Concentration: 1.0mg/L and 0.1 mg/L

BCF: <57 (LO0mg/L)
<0.57 (0.1 mg/L)

Elimination: Yes[] No[X] ?[]

Method: MITI method (1974), corresponding to the previous OECD TG 305C
(1981).
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Type of test: cdculaed [ ]; measured [X]
gatic [ ]; semi-static [ ]; flow-through [X]; other (e.g. field test) [ ]
GLP: Yes[X] No[] ?[]
Test substance: purity: 99.2 %
Remarks: The stock solution for exposure was prepared with castar oil (HCO-

40) according to the guideine. The exposure was conducted under
flow-through conditions. The average lipid content of carp was 2.15
%. No elimination experiment was conducted.

Reference: Ministry of International Trade and Industry, Japan (1998j). Report No.
K-1364 (5-0776), unpublished data
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4 ECOTOXICITY
4.1 ACUTE/PROLONGED TOXICITY TO FISH
411 ACUTE TOXICITY TO FISH
@
Preferred result
Type of test: gtatic [ ]; semitatic [X]; flow -through [ ]; other (e.g. field test) [ ]
| open-system [X]; dosed-system [ ]; [ ]
Species: Medaka (Oryzas atipes)
Exposure period: 96 h
Reaults: LCs 237 mg/L
Andyticd monitoring:  Yes[] No [X] ?[]
Method: OECD TG 203
GLP: Yes[X] No[] ?[]
Test substance: purity: 99.9 %
Remarks: Not stated.
Reference: Minigtry of International Trade and Industry, Japan (1998k). Report No.
K-1364 (5-0776), unpublished data
(b)
Type of test: datic [ ]; semi-static [X]; flow -through [ ]; other (e.g. field test) [ ]
open-system [X]; closed-system [ ]
Species. Medaka (Oryzas |atipes)
Exposure period: 96 h
Results: €)
LCso >100 mg/L
(b)
LCs > 100 mg/L
Andytical monitoring:  Yes[X] No[] ?[]
Method: OECD TG 203
GLP: Yes[X] No[] ?[]
Test substance: purity: > 99.0 %,
Remark: Tap water was used after dechlorinated by passing through activated
carbon. Test was conducted at the nomina concentrations of 0, 9.5, 17.1,
30.9, 55.6, 100.0 mg/L. The test solution was replaced every 24 hours by
newly prepared ones. When the test solution was andysed after 24 hours,
the measured concentrations showed more than 80 % of the nominal
concentrations. At the nominal concentrations of 0, 9.5, 17.1, 30.9, 55.6,
100.0 mg/L, 100 % of fishes survived until 96 hours were normal.
The examination was performed on two conditions, (a) test was carried out
without adjusting pH of test solution, and (b) test was carried out after
adjusting test solution to neutradity, since the test solution of 2,2,6,6-
Tetramethylpiperidin-4-ol was akalinity. As for the test, only 100 mg/L
concentration was examined. At 72 hours, one fish showed abnormal
swimming behaviour.
Reference: Environmenta Agency of Japan, (1997). Ecotoxicity testing report, Test
No. NMMP/E09/4070, unpublished data.
(c)
Type of test: gatic [X]; semi-static [ ]; flow -through [ ]; other (e.g. field test) [ ]
open-system [ ]; closed-system [ ]; ?[X]
Species: Zebrafish (Brachydanio rerio)
Exposure period: (96 h)
Results; LG, 1000 mg/L
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4.1.2

4.2

4.2.1

Anayticd monitoring:
Method:

GLP:

Test substance: purity:
Remarks:

Reference:

LCso > 1000 mg/L

L Ci0> 1000 mg/L

Yes[] No [X] ?[]

Directive 84/449/EEC, C.1 “Acute toxicity to fish”

Yes[X] No[] ?[]

Not stated.

Not stated.

Ciba additive GmbH Lampertheim (Ciba, eigene Untersuchung)

PROLONGED TOXICITY TO FISH

Type of test:

Species
Endpoint:

Exposure period:
Results:

Anayticd monitoring:
Method:

GLP:

Test substance: purity:
Remarks:

Reference:

gatic [ ]; semi-static [ ]; flow-through [X]; other (e.g. field test) [ 1;
open-system [X]; closed-system|[ ]

Medaka (Oryzas atipes)

Length of fish [ ]; Weight of fish[ ];

Reproductionrate [ ]; Other [X]

14 days

test-A

LCyx 881mgL

NOEC 25.0 mg/L

test-B

LCso> 100.0 mg/L

NOEC 25.0 mg/L

Yes[X] No[ ] ?[]

OECD TG 204

Yes[X] No[] ?[]

>99.0 % (Wako Pure Chemica Industries, LTD. Lot No. WT K0815)
The examination was performed on tw o conditions, test-A and test-B were
conducted at the nominal concentration of 0, 6.3, 12.5, 25.0, 50.0, 100.0
mg/L and 25.0, 50.0, 100.0 mg/L, respectively. Test-A was carried out
without adjusting pH of test solution, and test-B was carried out after test
solution was adjusted to neutrality, since the test solution of 2,2,6,6-
Tetramethyl-4-piperidin-4-ol was dkalinity.

Environmentd Agency of Japan, (1997). Ecotoxicity testing report, Test
No. NMMP/E09/5070, unpublished data.

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

Daphnia

@
Preferred result

Type of test:

Species:
Exposure period:
Results:

Andytica monitoring:
Method:

GLP:

Test substance: purity:
Remarks:

gtatic [X]; semi-static [ ]; flow -through [ ]; other (e.g. fidd test) [ ];
open-system [X]; dlosed-system [ ]

Daphnia (Daphnia magna)

48 h

ECs (24h) 130.1 mg/L

ECs, (48h) 100.1 mg/L

NOEC (48 h) 61.7mg/L

Yes[X] No[ ] ?[]

OECD TG 202

Yes[X] No[] ?[]

> 99.0 % (Wako Pure Chemical Industries, LTD.Lot No. WTK0815)
Test was conducted at the nomina concentraion of 0, 10.6, 19.1,

34.3, 61.7, 111.1, 200.0 mg/L. When the tet solution was analysed at
start and end of the test, the measured concentrations showed more than
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Reference:

(b)
Type of test:

Species:
Exposure period:
Results:

Andytica monitoring:
Method:

GLP:

Test substance: purity:
Remarks:

90 % of the nomina concentrations. The ECs values was caculated
based on nominal concentrations value.

Environmentd Agency of Japan, (1997). Ecotoxicity testing report, Test
No. NMMP/E09/2070, unpublished data.

gtatic [X]; semi-static [ ]; flow -through [ ]; other (e.g. fidld test) [ ];
open-system [X]; closed-system [ ]

Daphnia (Daphnia magna)
24 h

EC, 100 mg/L

ECy, 560 mg/L

ECy > 1000 mg/L

Yes[] No[X] ?[]

Directive 84/449/EEC, C.2 “Acute toxicity for Daphnia’
Yes[] No[X] ?[]

> 99.0 %

Not stated.

Reference: Ciba additive GmbH Lamperthem (Ciba-Geigy, Test No. 894486)
4.2.2  Other aquatic organisms
No data available.
4.3 TOXICITY TO AQUATIC PLANTS, eg. algae
@
Preferred result
Species: SHenadrum caricornutum ATCC 22662
Endpoint: Biomass[X]; Growthrate [X], Other [ ]
Exposure period: 72 h
Reaults:
Biomass ECy, 107 mg/L
NOEC 76 mg/L
Growthrate  ECy (24- 48) 127 mg/L
ECs (24- 72) 155 mg/L
NOEC (24 - 72) 76 mg/L
Andyticd monitoring:  Yes[X] No [] ?[]
Method: OECD TG 201
open-system [ ]; closed-system [ X]
GLP: Yes[X] No[] ?[]
Test substance: purity: > 99.0 % (Wako Pure Chemical Industries, LTD. Lot No. WT K0815)
Remarks: Static system. The ECs vaue for biomass was cal culated based on
nomina concentrations (42, 76, 137, 247, 444, 800 mg/mL).
Reference: Environmentd Agency of Japan, (1997). Ecotoxicity testing report, Test
No. NMMP/E09/1070, unpublished data.
(b) ,
Species: Algee (Scenedesmus subspicatus
Endpoint: Biomass[ ]; Growth rate [X]; Other[]
Exposure period: 72 h
Results; EC, 158mg/L
NOEC 10 mg/L
Andyticd monitoring: Yes[] No[X] ?[]
Method: Directive 87/307/EEC, part C. P. 89 “ Algee inhibition tes”
open-system [ |; closed-system [X]
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4.4

4.5

451

45.2

GLP: Yes[X] No[] ?[]

Test substance: purity: Not stated.

Remarks: Not stated.

Reference: Ciba additive GmbH Lampertheim (Ciba-Geigy, Test No. 928326)

TOXICITY TO BACTERIA

Type: Aquatic [X]; Feld[]; Soil [ ]; Other [ ]
Species. activated dudge, domestic

Exposure Period: 3h

Results: ECs > 100 mg/L

EC, > 100 mg/L
ECy > 100 mg/L
Andyticd monitoring:  Yes[] No[X] ?[]

Method: Directive 87/302/EEC, part C, P. 118 “Biodegradation: Activated dudge
Respiration inhibition tegt”

GLP: Yes[] NAX]?[]

Test substance: purity: Not stated.

Remarks: Not stated.

Reference: Ciba additive GmbH Lampertheim (Ciba-Geigy, Test No. intener test)

CHRONIC TOXICITY TO AQUATIC ORGANISMS
CHRONIC TOXICITY TO FISH
No dataavailable.

CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

Type of test: datic [ ]; semi-static [X]; flow-through [ ]; other (e.g. field test) [ ;
open-system [X]; closed-system [ ]

Species: Daphnia (Daphnia magna)

Endpoint: Mortdlity [X]; Reproductionrate [X]; Other [ ]

Exposure period: 21 days

Results: Mortdity: LCqy> 70.0mg/L

Reproduction: ECg 46.2mg/L
NOEC 3.7mg/L
LOEC 6.7mg/L
Andytica monitoring:  Yes[X] No[ ] ?[]

Method: OECD TG 211

GLP: Yes[X] No[] ?[]

Test substance:purity: > 99.0 % (Wako Pure Chemical Industries, LTD. Lot No. WT K0815)
Remarks: Ten dgphnia (Ten replicates; One organism per replicate) were

exposed to the nomina concentrations of 0, 3.7. 6.7, 12.0, 21.6, 38.9,
70.0 mg/L. Measured concentrations were within 91.0 to 100.5 % of
the nomina concentration throughout the 21 d test period. The LCso
value was calculated based on nomind concentrations (42, 76, 137,
247, 444, 800 mg/ml). The water analysis was not determined, since
recongtituted water (M4) was used for the examination.
Reference: Environmentd Agency of Japan, (1997). Ecotoxicity testing report, Test

No. NMMP/E09/3070, unpublished data.
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4.6 TOXICITY TO TERRESTRIAL ORGANISM S
46.1 TOXICITY TO SOIL DWELLING ORGANISMS
No dataavailable.
4.6.2 TOXICITY TO TERRESTRIAL PLANTS
No data available.

463 TOXICITY TO OTHER NON MAMMALIAN TERRESTRIAL SPECIES (INCLUDING
AVIAN)

No data available.

4.7 BIOLOGICAL EFFECTS MONITORING (INCLUDING BIOMAGNIFICATION)

No dataavailable.

4.8 BIOTRANSFORMATION AND KINETICS

No data available.

4.9 ADDITIONAL REMARKS

None.
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5 TOXICITY

51 ACUTE TOXICITY

511 ACUTE ORAL TOXICITY

@

Preferd result

Type: LDo[ ]; LDw [ ]; LD s [X]; LDLo[ ]; Other [ ]

Species/drain: Rat/Crj: CD (SD)

Vdue Made 1482 (1239 - 1774) mg/kg b.w.:

Femde 1564 (1326 - 1842) mg/kg b.w.:
Discriminating dose: 590, 769, 1000, 1300, 1690, 2197

Method: OECD TG 401

GLP: Yes[X] No[ ] ?[ ]

Test substance:. purity: > 99.8 %

Remarks: Death of animas was observed in 1300 mg/kg and more groups of the
both sexes, and sex difference was not seen. Death of animals was mostly
observed at the next day of trestment. In dl groups, clinica signs of
decreased locomotor activity, mydriass and blepharoptosis were
observed in both sexes. Prone postion, hypothermia and tremors were
observed in 1300 mg/kg or higher groups of the both sexes. Moreover
wadting, abdomina distenson and pdlor of the auricles in 1300 mg/kg
and piloerection in the mae of 1690 mgkg, as wel as adomind
distension, pallor of auricles and loss of fur in the females of 1690 mg/kg
were observed. The change of main clinical sgns (decreased locomdor
activity, mydriasis, blepharoptosis) were almost recovered after 24 hours.
Degree of the mydriasis at 2197 mg/kg was severe. Pathological lesions
due to 2,2,6,6 Tetramethylpiperidin-4-ol were observed in stomach and
duodenum of the both sexes. Pathologica examination was conducted
using the male and femae rat which died, haemorrhage, necross, and
vacuolar degeneration were seen in the stomach, and oedema,
haemorrhage, necrosis, and vacuolar degeneration were observed in the
duodenum. The cause of desth was considered to be haemorrhage of
digestive tract.

Reference: Ministry of Hedlth and Welfare, Japan (19983): Toxicity Testing Reports
of Environmental Chemicals, val. 6, 513 - 515.

(b)

Type: LDo[ ]; LDw [ ]; LD & [X]; LDLo[ ]; Other[ ]

Species/dtrain: Rat

Vdue Mde > 2000 m/kg b.w.

Femde > 2000 m/kg b.w.

Method: Not stated.

GLP: Yes[] No[X] ?[]

Test substance:. purity: Not stated.

Remarks: Not stated.

Reference: Degussa AG, Germany (1973), unpublished report (No. AO-92/ 0079)

(c)

Type: LDo[ |; LD [ ]; LD s [X]; LDLo[ ]; Other [ ]

Species/drain: Rat

Vdue 2413 mg/kg b.w.

Method: OECD TG 401

GLP: Yes[] No[X] ?[]

Test substance:. purity: Not stated.
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51.2

5.1.3

514

52

521

522

53

Remarks: Not stated.
Reference: Ciba additive GmbH Lampertheim (Ciba-Geigy, Test No. 831053)

ACUTE INHALATION TOXICITY
No dataavailable.

ACUTE DERMAL TOXICITY

Type: LDo[ ]; LDuwo [ |; LD [X]; LDLo[ ]; Other [ ]
Species/strain: Rat
Vdue Mde >2000 mg/kg b.w.
Femde > 2000 mg/kg b.w.
Method: OECD TG 402
GLP: Yes[X] No[] ?[]
Test substance:. purity: 99.7%
Remarks: Piloerecton and hunched posture were seen, being common symptoms in

acute dermd tests. At the gpplication ste erythema was seen in dl
animas. Necrosis was observed in one mae and one femae. The animads
recovered within 8 to 13 days.

Reference: Ciba additive GmbH Lampertheim (Ciba-Geigy, Test No. 924124)

ACUTE TOXICITY,OTHER ROUTESOF ADMINISTRATION

No data available.

CORROSIVENESY/IRRITATION
SKIN IRRITATION/CORROSION

Specieg/srain: Rabbit

Results: Highly corrosve [ ]; Corrosive [ ]; Highly irritating [ X];
Irritating [ ]; Moderateirritating [ ]; Sightly irritating [ ];
Not irritating [ ]

Classfication: Highly corrosive (causes severe burns) [ ;
Corrosive (causes burns) [ ]; Irritating [ ]; Not irritating [ ]

Method: OECD TG 404

GLP: Yes[X] No[] ?[]

Test substance: 99.7%.

Remarks: This substance induced moderate to severe skin irritation that was not
reversible after patch removal.

Reference: Ciba additive GmbH Lampertheim (Ciba- Geigy, Test N0.924125)

EYE IRRITATION/CORROSION

No data available

SKIN SENSITIZATION

Type: Maximization test.

Species/drain: Guinea pig.

Results: Sensitizing [ X]; Not sensitizing [ ]; Ambiguous [ ]
Classfication: Sensitizing [ X]; Not sensitizing [ ]

Method: OECD TG 406

GLP: Yes[X] No[] ?[]

Test substance: 99.7 %

42
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Remarks: This subgtance is classfied as a moderate to strong sendtizer in abino
guinea pigs according to the grading of Magunusson and Kligman.
Reference: Ciba additive GmbH Lampertheim (Ciba-Geigy, Test N0.924127)
5.4 REPEATED DOSE TOXICITY

55

Species/strain: Rat/Crj: CD (SD)
Sex: Femde[ ]; Mde[ ]; MdeFemde [X]; Nodata[ |
Route of Adminigtration: Ora (gavage)
Exposure period: Mde 48 days
Femde: 41 - 52 days (from 14 days before mating to day 3 of lactation)
Frequency of treatment: dally
Post exposure observation period: None.
Dos= 0, 60, 200, 600 mg/kg/day
Control group: Yes[X];No[]; Nodaa] ];
Concurrent no treatment; [ ]; Concurrent vehide[X]; Historicd; [ ]

NOAEL: Mae < 60 mg/lkg/day, Femde: < 60 mg/kg/day
L OAEL: Not determined
Results: Desth caused by the test substance was observed in one female of the 60

mg/kg group and three males and one femal e of the 600 mg/kg group.
Blepharoptosis and mydriasis in the 60 mg/kg or more groups of both
sexes were observed. But, both clinica signs were observed dightly and
only sporadicaly in 60 mg/kg/day. And spontaneous locomotor activity
reduction in the 600 mg/kg group of male rats were observed.

Body weight gain was decreased in the 200 mg/kg or more groups and
food consumption was increased only in the 600 mg/kg group of the both
sexes. Increase of the organ weight in 600 mg/kg group was observed in
adrend of the both sexes and in liver of the male.

Pathologica examination showed no abnormaitiesin the survivd rats.
However, the reddish spots of digestive tracts, the glandular mucous
membrane of the ssomach and the vacuolar degeneration of rend tubular
epithelium were observed in the dead rats of 600 mg/kg group. These
results suggest that the NOAEL for toxicity in rats of both sexeswas
considered to be less than 60 mg/kg/day.

Method: OECD TG 422

GLP: Yes[X] No[] ?[]

Test substance: purity: 99.8 %

Remark: None.

Reference: Ministry of Hedlth and Welfare, Japan (1998b): Toxicity Testing Reports

of Environmenta Chemicals, vol. 6, 516 - 529.

GENETIC TOXICITY IN VITRO
BACTERIAL TEST

@
Preferd result

Type: Bacterid reverse mutation assay

System of testing: Salmonella typhimurium TA100, TA1535, TA98, TA1537
Escherichia coli WP2 uvrA

Concentration: - SOmix; 0, 156, 313, 625, 1250, 2500, 5000 ug/plate
+S9mix; 0, 156, 313, 625, 1250, 2500, 5000 ug/plate

Metabolic activation: ~ With [ ]; Without [ ]; With and Without [X]; No data[ ]

Results:
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Cytotoxicity conc:  With metabolic activation: 2500 ug/plate; TA100, TA1537
5000 ug/plate; TA98, TA 1535, WP2 uvrA
Without metabalic activation: 2500 ug/plate; TA100, TA98, TA1537
5000 ug/plate; TA1535, WP2 uvrA

Precipitation: None.
Genotoxic effects: + ? -
With metabolic activation: [T11IX]
Without metabolic activation: [111[X]
Method: Guidline for Screening Mutagenicity Testing of Chemicals (Japan) and
OECD TG 471 and TG 472
GLP: Yes[X] No[] ?[]
Test substance:purity: > 99.8 %
Remarks: The examination was carried out on the following test conditions.

Procedures. Pre-incubation method.

Solvent: Distilled weter.

Positive control: -S9 mix; AF-2 (TA100, TA98), Sodium azide(TA1535)
ENNG (WP2 uvrA) and 9-Aminoanthracene (TA1537)
+S9 mix; 2Aminoanthracene (dl strains)

0: Rat liver, induced with phenobarbitd and 5, 6-benzoflavone.

Platestest: 3
Number of replicates: 2
Reference: Ministry of Heath and Wefare, Japan (1998c), Toxicity Testing Reports
of Environmental Chemicals, val. 6, 530 - 533.
(b)
Type: Bacterid reverse mutation assay
System of testing: Salmonella typhimurium TA100, TA1535, TA98, TA1537
Concentration: 20, 80, 320, 1280, 5120 ug/0.1 ml
Metabolic activation: ~ With [ ]; Without [ ]; With and Without [X]; No data[ ]
Results:
Genotoxic effects: + ? -
With metabolic activation: [1111X]
Without metabolic activation:  [] [] [X]
Method: other: Ames, B.N., Lee, F.D., Durston, W.E., Proc, Natl. Acad. Sci. USA
70,782 - 786
GLP: Yes[] No[X] ?[]
Test substance: purity: Not stated.
Remarks:. The examination was performed in 1973.
Reference: Ciba additive GmbH Lampertheim (Ciba-Geigy, Test N0.8331054)

B. NON-BACTERIAL INVITRO TEST

Type In vitro mammaian chromosomd aberration test
System of testing: Chinese Hamgter lung (CHL/IU) cells
Concentretion: -S9 mix (24 and 48 h continuous treatment): O, 100, 200, 400, 800 ug/ml

-9 mix (6h short treatment): 0, 100, 200, 400, 800 ug/ml
-9 mix (6h short treatment): O, 800, 1000, 1200 ug/ml
-39 mix (6h short treatment): 0, 1000, 1500, 2000 ug/m
+S9 mix (6h short treatment):0, 100, 200, 400, 800 ug/ml
Metabolic activation.  With [ ]; Without [ ]; With and Without [ X]; No data [ ]

Results:
Cytotoxicity conc:  With metabolic activation: (6h short trestment): 726 ug/ml
Without metabolic activation: (6h short treatment): 565 ug/ml
Without metabolic activation: (24h continuous trestment): 572 ug/ml
Without metabalic activation: (48h continuous trestment): 683 ug/ml
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5.6

5.7

5.8

Genotoxic effects: clastogenicity  polyploidy
+ ? - + ? -
With metabolic activation: (111X (111X
Without metabolic activation:  [X] [] [] (111X
Method: Guidline for Screening Mutagenicity Testing of Chemicals (Jgpan) and
OECD 473
GLP: Yes[X] No[] ?[]
Test substance:purity: > 99.8 %
Remarks: Test condition and the results were as follows;
Solvent: JP sdine

Podtive contral: -S9 mix; Mitomycin C
+S9 mix; Benzo[a|pyrene

9 from rat liver was induced with phenobarbita and 5,6-benzoflavone.
Plates/test: 2
Structural chromosomal aberrations (17.5 %, including gaps) were induced
in 2000 ug/ml of the 6 h short-term treatment without SO mix (-S9).
Polyploidy was not induced in any trestment groups of with or without
S9 mix.
The additional examination of the substance in high concentretion was
performed from the results of mitotic index. The substance induced
structural chromosomal aberrations in 2000 wy/ml of without SO mix (6 h
short trestment).
See Appendix 2.

Reference: Ministry of Hedlth and Wdlfare, Japan (1998d), Toxicity Testing Reports
of Environmental Chemicals, val. 6, 534 - 538.

GENETIC TOXICITY IN VIVO

Type: Micronucleus assay

Specieg/drain: Rat /Crj:CD(SD)

Sex Mde

Route of Adminigration: Ora (by gavage)

Exposure period: 2 days

Doses. 0, 250, 500, 1000, 1500 mg/kg b.w.

Results: negative

Method: OECD TG 474

GLP: Yes[X] No[] ?[]

Test substance:. purity: > 99.92 %

Remarks: This examination was performed to used only the mde rats, since the
difference hardly showed between male and femade in the single ord acute
toxicity test.

Reference: Mitsui Chemicals Inc. (2001f): unpublished data

CARCINOGENICITY

No data available

TOXICITY TO REPRODUCTION

Type Fetility [ ]; One-generation study [ ]; Two-generationstudy [ 1;
Other [X]

Species/dtrain: Rat/Crj: CD (SD)

Sex: Femde[ ]; Mae[ |; MdelFemde [X]; Nodata| ]

Roﬁte of Adminigtration: Ora (gavage)
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Exposure period: Mde 48 days
Femde 41 - 52 days (from 14 days before mating to day 3 of lactation)
Frequency of treatment: daily
Post exposure observation period: None.
Premating exposure period: Mde: 14 days, Femae: 14 days
Duration of thetest:  Mde 49 days, Femde: 42 - 53 days

Doses. 0, 60, 200, 600 mg/kg/day
Control group: Yes[X];No[ ];Nodaa[ ];
Concurrent no treatment [ ]; Concurrent vehicle [X]; Higtorical [ ]
NOEL Parental: Mae > 600 mg/kg/day, Femde: 200 mg/kg/day
NOEL F1 Offspring: 200 mg/kg/day
Results: As for the reproductive ability of parent rats, no effects were detected in

males but on estrous cycle examinaion, continuous diestrus was
observed in three femdes of the 600 mg/kg group and the mean estrous
cycle of this group showed extension compared with the control group.

There were no effects of the test substance on the copulation or fertility indices. With
regard to the effects on neonates, viahility on day 4 of lactation was decreased in the
600 mg/kg group, and mae and femae pups of the 600 mg/kg group showed lower
body weights on day 4 of lactation. There are no Sgnificant differencesin the ddlivery
index and live birth index. Also, no externd and viscerd abnormdities related to the
test substance were detected in any of the offspring. On the basis of these findings,
NOEL of 2,2,6,6-Tetramethylpiperidin-4-ol for reproductive toxicity to parentd rats
were conddered to be 600 mg/kg/day for males, and 200 mg/kg/day for femaes,
respectively. Moreover, NOEL of the test substanceto F1 offspring was considered to

be 200 mg/kg/day.

Method: OECD TG 422, combined repeat dose and reproductive/devel opmental
toxicity screening test.

GLP: Yes[X] No[] ?[]

Test substance: purity: > 99.8 %

Remarks: External or visceral abnormadities related to the test substance were not
observed in any of the offspring.

Reference: Ministry of Hedth and Welfare, Japan (1998€), Toxicity Testing Reports

of Environmenta Chemicals, vol. 6, 513 - 515.

59 DEVELOPMENTAL TOXICITY/ TERATOGENICITY

See 5.8

5.10 OTHER RELEVANT INFORMATION

A. Specific toxicities:

No dataavailable.
B. Toxicodynamics, toxicokinetics:

No dataavailable.

5.11 EXPERIENCE WITH HUMAN EXPOSURE
No data available.
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Appendix |. Parametersusedin calculation of distribution by Mackay leve 111 Fugacity modd.

Substance: 2.26,6-Tetramethylpiperidin-4-d
Scenario 1
Compartmenf Emissonrate| Concentration| Amount | Percent Transformation rate [ka/hl
[kg/h] [g/m3] [kg] [0/0] Reaction Advection
[kg/hl [kg/h]
Air 1000 1.3E-07 1.3 E+03 04 1.8 E+02 1.3 E+01
Water 0 5.8 E-03 1.2 E+05 32.E 2.2 E+02 1.2 E+02
Soil 0 15E+01 24 E+(B 67.C 46 E+02
Sediment 38 E+03 3.8 E+2 0.1 [24E-01] 75E-03
Total amount 36 E+05
Scenario 2
Compa1mer1ﬂ Emissonrae | Concentration Amount | Percent Trms‘c_)rmati on rate [ka/hl
[kghl [g/n?] [kd] [%0] Reaction | Advection
[kag/hl [kg/H
Air 0] 3.7E-12 37E-02 | 0.C 5.2 E-03 37E-4
Water 1000 1.7 E-02 34 E+05 | 99.7 6.6 E+00 34 E+02
Soil 0] 4.2 E-06 6.8 E+01 0.C 1.3 E-02
Sediment 1.1 E-02 1.1 E+03 0.5 7.1 E-01 22E-(2
Tota amount 34 E+06
Scenario 3
Compartmen| Emissonrate| Concentration | Amount | Percent Trensformation rate ka/hl
[kg/h] [g/m] [kg] [%]  Reection | Advection
[kag/hl [kg/h]
Air 0 56 E-12 56 E+00 | 0.C 78 E-01 56 E-02
Water Q 48 E-03 96 E+04 | 204 18E+02 | 96E+01
Sol 1000 23 E-01 3.7E+05 | 79.€ 72 E+00
Sediment 3.1 E-03 31E+02 | 0.4 20E-01 6.2E-03
Totd amount | 4.7 E+05
Scenario 4
Compartmenf Emissonrate| Concentration | Amount | Percent Transformation rate [ka/hl
[kg/H] [/ [kd [%]  Reaction | Advection
[kg/hl [kg/h]
Air 600 7.9 E-08 7.9 E+02 0.2 1.1 E+02 7.9 E+00
Water 300 9.1 E-03 1.8 E+05 [49.¢ 35 E+02 1.8 E+02
Soil 100 1.1 E-01 1.8 E+05 | 49.€ 3.5 E+02
Sediment 59 E-03 59E+02| 0.2 3.8E-01 12E-@
Tad amount | 3.6 E+05
(Continued)
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Appendix |. (Continued)

Physico-chemical parameter

Molecular weight 15726 Cdculaed [ Temperature[°C[| 25 |
Mdiing poin[°C] 130.6 Measured
Vapou pressure [Pal 2.60E-01 Measured
E/g\;//?r% solubilityl 3090000 Temporary
log Pow 0.24 Measured
Inar 5 Estimated
Hd{hlllves In water 360 Estimated
(Notel) [Insol 360 Edimated
In :
sediment 1080 Estimated
Environmental parameter
Organic s :
Volume|Depth| Area ca?bon c|6rl1?eg1t Density R§iﬂ%10e
) content
[ | [m] (] [- ] [ 1 |kgn?]] [H
Alr 10E+13 1 100
Bulk ar Particles [20e+03
Tota 10E+15[] 10000 1E+10
Water 20E+10 1000 1000
Bulk water [Particles | 1.0E+06 0.04 1500
Fish 2.0E+05 005 1000
Tota 2.0e+10 10 2B+09
Alr 3.2E+06 1.
Buk sl  [Waier 4 8E+08 T
old 8.0E+08 0.04 2
Tota 1.6E+09 0.24 8E+09
Bulk Weter 8.0E+07 1
Sediment  [SJid 20E+07 0.06 2 50000
Tota 10E+08] 005 2E+09
Intr{e]r/ﬁ]nedia transport  parameter
Airgdear-water MTC 5 Soil ar boundary Tayer MTC 5
Waler sdear-water MTC 005 Sedimentwater MTC IE-04
Ran rate 1IE-4 Sediment depogtion 5E-07
Aerosol depostion 6E-10 Sediment resuspenson 2E-07
Soil ar phase diffuson MTC 002 Soil water runoff 5E-(b
Soil water phase diffuson MTC 1IE-(b Soll Alid runoft 1E-G8

(Note 1) The hdf lifein ar is estimated by usng AOPWin (ver.1.86). See section 3.1.1.
Other half lives are estimated according to the method specified in the EU-TGD
(European Commission, 1996).
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Appendix?  Results of the chromosomal aberration test (continuous treatment assay) [main test]
Test substance: 2,2,6,6-Tetramethyl-4-hydroxypiperidine

Exposure| Concentration Number of | Number of polyploid cells umber and incidence of structural aberrant cell<”
Treatment time (mymL) cels (%) Judge- gap Chromatid type Chromosome type . Total Judge-
(h) analyzed ment'? gap ctb cte csb cse 9 -gap +gap ment'@
100 0 0 0 0 0 0 0 0 0
24 0 100 0 0 0 0 0 0 0 0 0
Solvent 200 0 ( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0 ( 0.0)
(Saline) 100 0 0 0 0 0 0 0 0 0
48 0 100 0 0 0 0 2 0 0 2 2
200 0 ( 0.0 0( 0.0) 0 ( 0.0 0 ( 0.0 2 (1.0 0 ( 0.0) 0( 0.0) 2( 1.0) 2 ( 1.0)
100 0 0 0 0 0 0 0 0 0
100 100 0 - 0 1 0 0 0 0 1 1 -
200 0 ( 0.0 0( 0.0) 1( 0.5) 0 ( 0.0 0 ( 0.0) 0 ( 0.0) 0( 0.0) 1( 05) 1( 0.5)
100 0 0 1 1 0 0 0 2 2
200 100 0 - 0 0 0 1 0 0 1 1 -
" 200 0 ( 0.0 0( 0.0) 1( 0.5) 1( 0.5) 1 ( 0.5) 0 ( 0.0) 0( 0.0 3( 15) 3 ( 15)
100 0 0 0 0 1 0 0 1 1
400 100 0 - 0 0 0 0 0 0 0 0 -
200 0 ( 0.0) 0( 0.0) 0 ( 0.0 0 ( 0.0 1( 05) 0 ( 0.0) 0( 0.0 1( 05) 1( 05)
100 1 0 0 0 0 0 0 0 0
800 76 0 - 0 0 0 0 0 0 0 0 -
176 1( 0.6) 0( 0.0) 0 ( 0.0) 0 ( 0.0) 0 ( 0.0) 0 ( 0.0) 0( 0.0) 0( 0.0) 0 ( 0.0)
Test substance 100 0 0 1 0 0 0 0 1 1
100 100 0 - 1 0 0 1 0 0 1 2 -
200 0 ( 0.0 1( 05) 1( 05) 0 ( 0.0 1( 05) 0 ( 0.0) 0( 0.0) 2( 1.0) 3 ( 15)
100 0 0 0 0 0 0 0 0 0
200 100 0 - 1 0 0 1 0 0 1 2 -
8 200 0 ( 0.0 1( 05) 0 ( 0.0 0 ( 0.0 1 ( 0.5) 0 ( 0.0) 0( 0.0) 1( 05) 2 ( 1.0)
100 0 0 0 0 0 0 0 0 0
400 100 0 - 0 0 0 0 0 0 0 0 -
200 0 ( 0.0) 0( 0.0) 0 ( 0.0 0 ( 0.0 0 ( 0.0) 0 ( 0.0) 0( 0.0 0( 0.0) 0( 0.0)
100 3 0 0 3 2 0 0 4 4
800 100 1 - 0 0 0 0 0 0 0 0 -
200 4 (2.0 0( 0.0) 0 ( 0.0 3 ( 15) 2 (1.0 0 ( 0.0) 0( 0.0) 4( 2.0) 4 (2.0
100 0 0 7 19 0 0 0 24 24
24 0.03 100 0 - 0 8 22 3 1 0 34 34 +
Positive control 200 0 ( 0.0) 0( 0.0) 15 ( 7.5) 41 (205) 3 (15 1 ( 0.5) 0( 0.0) 58 (29.0) 58 (29.0)
(MMC) 100 0 2 9 22 4 0 0 33 34
48 0.03 100 0 - 0 5 28 2 0 0 31 31 +
200 0 (0.0 2( 10 14 ( 7.0) 50 ( 25.0) 6 (3.0) 0(0.0) 0(0.0) 64 (32.0) 65 ((32.5)

[1] gap: chromatid type gap or chromosome type gap, ctb: chromatid type break, cte: chromatid type exchange, csh: chromosome type break, cse: chromosome type exchange, frg: fragmentation

[2] The ability of the test substance to induce chromosomal aberrations was judged to be negative (-) when both structural and numerical aberrations are observed at an incidence of lower than 5% (+gap), inconclusive () when
the structural or numerical aberrations are observed at an incidence of 5% or higher, but lower than 10%, and positive (+) when the structural or numerical aberrations are observed at an incidence of 10% or higher.

Saline: Japanese Pharmacopoeia saline, MMC: Mitomycin C
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Appendix 2 (Continued) Results of the chromosomal aberration test (short-term treatment assay) [main test]
Test substance: 2,2,6,6-Tetramethyl-4-hydroxypiperidine

Withor | o iation | Number of | Number of polvploid cells _ umber and incidence of Srctral aberran cells
Treatment without (ymL) cdls (%) Judg?;] gap Chromatid type Chromosome type frg Total Judg[e;]
S9 mix analyzed ment gap ctb cte csk cse -gap +02p ment
100 0 0 0 0 0 1 0 1 1
- 0 100 0 0 1 0 0 0 0 1 1
Solvent 200 0( 0.0 0 (0.0 1(05 0( 0.0 0( 0.0 1(0.5) 0 (0.0 2(10 2(10
(Saline) 100 1 0 0 (0] (0] 0] 0 (0] 0
+ 0 100 [0] (0] (0] (0] (0] [0] (0] (0] (0]
200 1(05) 0(00 0(00 0( 0.0 0(00) 0(0.0 0(00 0(00) 0(00)
100 0 0 0 0 0 0 0 0 0
100 100 0 - 0 1 0 0 0 0 1 1 -
200 0( 0.0 0 (0.0 1(05 0( 0.0 0( 0.0 0(0.0 0 (0.0 1(05 1(0.5)
100 1 0 0 0 1 0 0 1 1
200 100 0 - 0 0 0 0 0 0 0 0 -
B 200 1(05) 0(00) 0(00 0( 00 1(05) 0(00) 0(00) 1(05) 1(05)
100 0 0 0 0 0 1 0 1 1
400 100 0 - 0 1 0 0 0 0 1 1 -
200 0( 0.0 0 (0.0 1(05 0( 0.0 0( 0.0 1(0.5) 0 (0.0 2(10 2(10
100 1 0 0 0 0 0 0 0 0
800 100 0 - 0 0 0 0 1 0 1 1 -
Test substance 200 1(05) 0(00 0(00 0(00 0(00) 1(05) 0(00) 1(05) 1(05)
100 0 0 0 0 0 0 0 0 0
100 100 0 - 0 0 0 0 0 0 0 0 -
200 0(00 0(00 0(00 0(00 0(00) 0(0.0 0(00 0(00) 0 (00
100 0 0 0 0 0 0 0 0 0
200 100 0 - 0 0 0 1 0 0 1 1 -
+ 200 0(00) 0(00) 0(00 0( 00 1(05) 0(0.0) 0(00) 1(05) 1(05)
100 Q 0 ] (0] (0] Q 0 1 1
400 100 0 - 0 0 0 1 0 0 1 1 -
200 0(00 0(00 1(05 0(00 1(0.5 0(0.0 0(00 2(10) 2(10)
100 0 0 0 0 0 0 0 0 0
800 100 0 - 0 1 0 0 0 0 1 1 -
200 0(00) 0 (00 1(05) 0( 00 0(00) 0(0.0) 0 (00 1(05) 1(05)
100 0] 0 0 (0] 1 0] 0 1 1
- 20 100 0 - 0 0 0 0 0 0 0 0 -
Positive control 200 0(00) 0(00 0(00 0( 00 1(05) 0(0.0 0(00 1(05) 1(05)
(BP) 100 0 1 9 79 1 0 0 80 80
+ 20 100 0 - 1 10 78 0 0 0 80 80 +
200 0( 0.0 2(1.0 19 (95 157 (78.5) 1(05) 0(0.0 0 (0.0 160 (80.0) 160 (80.0)

[1] gap: chromatid type gap or chromosome type gap, ctb: chromatid type break, cte: chromatid type exchange, csb: chromosome type break, cse: chromosome type exchange, frg: fragmentation

[2] The ability of the test substance to induce chromosomal aberrations was judged to be negative (-) when both structural and numerical aberrations are observed at an incidence of lower than 5% (+gap), inconclusive () when
the structural or numerical aberrations are observed at an incidence of 5% or higher, but lower than 10%, and positive (+) when the structural or numerical aberrations are observed at an incidence of 10% or higher.
Content of S9: 5%, Test substance exposure time: 6 hours, Recovery time after exposure: 18 hours

Saline: Japanese Pharmacopoeiasaline, BP: Benzo [a] pyrene
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Appendix? (Continued) Resultsof the chromosomal aberration test (short-term treatment assay) [additional test 1]
Test substance: 2,2,6,6-Tetramethyl-4-hydroxypiperidine

Withor | o centraion | NUmber of Number of polyploid cells Number and incidence of structural aberrant cells
Treatment without (ML) cells (%) Judgg] Qap Chromatid tvpe Chromosome type | frg T JJdg[(—g]
S9 mix analyzed ment gap ctb cte cb e -gap +gap ment
100 0 0 0 0 0 0 0 0 0
Solvent
(Sdling) - 0 100 0 0 0 0 0 0 0 0 0
200 0( 0.0 0(00 0(0.0 0(00 0( 00 0(00 0(00 0(00 0(00
100 1 0 0 0 0 0 0 0 0
800 100 0 - 0 0 1 0 0 0 1 1 -
200 1(0.5) 0( 00 0(0.0 1(05 0( 00 0(00 0(00 1(05 1(05
100 1 0 0 0 0 0 0 0 0
Test substance - 1000 100 1 - 0 0 0 0 0 0 0 0 -
200 2(1.0) 0( 00 0(0.0 0(00 0( 00 0(00 0(00 0(00 0(00
100 1 0 0 0 0 1 0 1 1
1200 100 0 - 0 0 1 0 0 0 1 1 -
200 1(05 0( 00 0(0.0 1(05 0( 00 1(05 0( 00 2(10 2(10
Positive control 100 0 0 0 0 L 2 2 L L
&P - 20 100 0 - 0 1 0 0 0 0 1 1 -
200 0(0.0 0( 00 1(05) 0(00 1(05 0( 00 0( 00 2(10 2(10

[1] gap: chromatid type gap or chromosome type gap, cth: chromatid type break, cte: chromatid type exchange, csb: chromosome type break, cse: chromosome type exchange, frg: fragmentation

[2] The ahility of the test substance to induce chromosomal aberrations was judged to be negative (-) when both structural and numerical aberrations are observed at an incidence of lower than 5% (+gap), inconclusive () when
the structural or numerical aberrations are observed at an incidence of 5% or higher, but lower than 10%, and positive (+) when the structural or numerical aberrations are observed at an incidence of 10% or higher.
Content of S9: 5%, Test substance exposure time: 6 hours, Recovery time after exposure; 18 hours

Sdline: Japanese Pharmacopoeia saline, BP: Benzo [a] pyrene
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Appendix 2 (Continued) Resultsof the chromosomal aberration test (short-term treatment assay) [additional test 2]
Test substance: 2,2,6,6-Tetramethyl-4-hydroxypiperidine

Withor | ! Number of |_Number of polyploid cells umber and incidence of structural aberrant cells™
i oncentration -
Treatment without (ML) cells (%) \lldgez gap Chromatid tvpe Chromosome type fr Total JJdgez
S9 mix analyzed ment[ ! gap ctb cte csh cse 9 -gap +gap ment[ !
100 0 0 0 0 0 0 0 0 0
Solvent - 0 00 0 0 0 0 0 0 0 0 0
(Saling) L
200 0(00) 0(00) 0(00 0(00) 0(0.0) 0(00) 0(00 0(00) 0(00)
100 1 0 0 0 0 0 0 0 0
1000 100 (0] - (0] (0] 0 (0] 0] 0 0 (0] -
200 0(0.0 0( 0.0 0( 00 0 (0.0 0(0.0 0( 0.0) 0 (00 0(0.0 0( 0.0
100 (3} Q 1 Q Q Q Q 1 1
Test substance - 1500 100 2 - 2 0 0 0 0 0 0 2 -
200 8 (4.0 2(10 1(0.5) 0 (00 0(0.0 0( 0.0) 0(00 1(0.5) 3(15)
100 7 1 0 4 0 1 0 5 6
2000 oxic * Toxi +
100 7(7.0 1(10 0( 00 4 (40 0(0.0 1(10 0 (00 5(5.0 6 ( 6.0)
. 100 0 0 0 0 0 0 0 0 0
Positive control _
(BP) 20 100 0 - 0 (0] 0 0 (0] 0 0 0 -
200 0(0.0 0( 0.0 0(00 0 (0.0 0(0.0 0( 0.0 0(00 0(0.0 0( 0.0

[1] gap: chromatid type gap or chromosome type gap, cth: chromatid type break, cte: chromatid type exchange, csb: chromosome type break, cse: chromosome type exchange, frg: fragmentation

[2] The ahility of the test substance to induce chromosomal aberrations was judged to be negative (-) when both structural and numerical aberrations are observed at an incidence of lower than 5% (+gap), inconclusive (+) when
the structural or numerical aberrations are observed at an incidence of 5% or higher, but lower than 10%, and positive (+) when the structural or numerical aberrations are observed at an incidence of 10% or higher.
Content of S9: 5%, Test substance exposure time: 6 hours, Recovery time after exposure: 18 hours

Saline: Japanese Pharmacopoeia saline, BP: Benzo [a] pyrene
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Appendix 72 (Continued) Resultsof the chromosomal aberration test (short-term treatment assay) [additional test 3]
Test substance: 2,2,6,6-Tetramethyl-4-hydroxypiperidine

Number and incidence of structural aberrant cells’”

With o | Soncentration Number of | Number of polyploid cells .
Treatment without cdls . Judge- gap Chromatid type Chromosome type Total Judge-
somix | (M) analyzed ment’” 9ep ct dte csb cse " -gap +gep ment”
100 0 1 2 0 0 0 0 2 3
Solvent
(sdline) - 0 100 0 0 1 0 0 0 0 1 1
200 0( 0.0 1(0.5) 3(15) 0( 0.0 0 ( 00) 0( 0.0) 0 ( 0.0) 3( 15 4 (20)
100 0 1 0 0 0 0 0 0 1
1000 100 0 - 0 0 0 0 0 0 0 0 -
200 0( 0.0 1(0.5) 0 ( 0.0) 0( 0.0 0 ( 00) 0( 0.0) 0 ( 0.0) 0( 0.0) 1(05)
100 1 0 1 2 1 0 0 4 4
Test substance - 1500 100 0 - 0 0 2 0 0 0 2 2 -
200 1(05 0( 00 1(05 4(20) 1(05 0(0.0 0 (00 6 (3.0 6 (3.0
100 0 0 5 15 0 0 0 18 18
2000 100 0 - 1 0 17 0 0 0 17 17 +
200 0 ( 0.0) 1(2.5) 5 (2.5) 32 (16.0) 0 ( 00) 0( 0.0) 0 ( 00) 35 (17.5) 35 (17.5)
Positive control 100 0 9 0 0 9 - 0 . -
(®P) - 20 100 0 - 0 0 0 0 0 0 0 0 -
200 0( 0.0 0( 0.0) 0 ( 0.0) 0( 0.0 0 ( 00) 0( 0.0) 0 ( 0.0 0( 0.0) 0 ( 0.0)

[1] gap: chromatid type gap or chromosome type gap, ctb: chromatid type break, cte: chromatid type exchange, csb: chromosome type break, cse: chromosome type exchange, frg: fragmentation
[2] The ability of the test substance to induce chromosomal aberrations was judged to be negative (-) when both structural and numerical aberrations are observed at an incidence of
lower than 5% (+gap), inconclusive (+) when the structural or numerical aberrations are observed at an incidence of 5% or higher, but lower than 10%, and positive (+) when the

structural or numerical aberrations are observed at an incidence of 10% or higher.

Content of S9: 5%, Test substance exposure time: 6 hours, Recovery time after exposure: 18 hours

Saline: Japanese Pharmacopoeia saline, BP: Benzo [&] pyrene
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Appendix 2 (Continued) Mitotic index (continuous treatment assay) [main test]

. Number of Mitotic Mitotic
Treatment E;(post;re Conce/ntrla-lt 1on cells N?Tber celolf index activity
ime (h) (My/mL) analyzed mitotic cells (%) @)
Negative control 24 0 2000 178 8.9 100
(Saline)
24 100 2000 151 7.6 85
24 200 2000 157 7.9 88
2,2,6,6-tetramethyl-
4-hydroxypiperidine
Y ypIP 24 400 2000 144 7.2 81
24 800 2000 18 0.9 10
Positive control
(MMC) 24 0.03 2000 86 43 48
Negative control 48 0 2000 111 56 100
(S4line)
48 100 2000 90 45 81
48 200 2000 102 51 92
2,2,6,6-tetramethyl-
4-hydroxypiperidine
Y ypip 48 400 2000 91 4.6 82
48 800 2000 26 1.3 23
Positive control 48 0.03 2000 75 3.8 68

(MMC)

Saline: Japanese Pharmacopoeia saline

MMC: Mitomycin C
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Appendix 2 (Continued) Mitotic index (short-term treatment assay) [main test]

With or Concentration Number of Number of Mitotic Mitotic
Treatment without ml cells itotic call index activity
SO mix (My/mL) analyzed mitotic cells (%) %)
Neg?s';?ncgmro' . 0 2000 135 6.8 100
) 100 2000 142 71 105
S ) 200 2000 167 8.4 124
14y O, U7 ram y -
4-hydroxypiperidine
. 400 2000 141 71 104
) 800 2000 132 6.6 98
POS"'E’SPC)O”HO' ) 20 2000 159 8.0 118
Neg?;‘;ﬁnc;mm' N 0 2000 199 100 100
N 100 2000 183 9.2 )
526 ekttt + 200 2000 195 9.8 98
) i 1 = rarn y -
4-hydroxypiperidine
yaroxypip N 400 2000 188 9.4 94
N 800 2000 188 9.4 94
POS'“E’SP‘;O”UO' N 20 2000 30 15 15

Saline: Japanese Pharmacopoeia saline
BP: Benzo [a pyrene
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Appendix 2 (Continued) Mitotic index (short-term treatment assay) [additional test 1]

With or Concentration Number of Number of Mitotic Mi.toFic
Treatment without (nymL) cells mitotic calls index activity
S9mix Y analyzed (%) (%)
Negative control
(Sdline) - 0 2000 74 3.7 100
- 800 2000 155 7.8 209
2,266 tetramethyl- |- 1000 | 2000 | 152 7.6 205
4-hydroxypiperidine
- 1200 2000 125 6.3 169
Positive control ] 20 2000 59 30 80

(BP)

Saline: Japanese Pharmacopoeia saline

BP: Benzo [a pyrene
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Appendix 2 (Continued) Mitotic index (short-term treatment assay) [additional test 2]

With or Concentration Number of Number of Mitotic Mitotic
Treatment without L cells itotic call index activity
SO mix (MYmL) | alyzeq | MitOiCcdlls (%) (%)
Negative control
(Sdline) - 0 2000 90 45 100
R 1000 2000 109 55 121
2,2,6,6-tetramethyl-
ramethy ] 1500 2000 68 3.4 76
4-hydroxypiperidine
R 2000 2000 32 1.6 36
Positive control
(BP) - 20 2000 99 5.0 110

Saline: Japanese Pharmacopoeia saline
BP: Benzo [a pyrene
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Appendix 2 (Continued) Mitotic index (short-term treatment assay) [additional test 3]

With or Concentration Number of Number of Mitotic Mi.toFic
Treatment without (nymL) cells mitotic calls index activity
SO mix " analyzed (%) (%)
Negative control ) 0 2000 101 5.1 100
(Saline)
- 1000 2000 145 7.3 144
2,2,6,6-tetramethyl- 1500 2000 73 3.7 72
4-hydroxypiperidine
- 2000 2000 66 3.3 65
Positive control ] 20 2000 104 5.2 103

(BP)

Saline: Japanese Pharmacopoeia saline

BP: Benzo [a pyrene
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ROBUST STUDY SUMMARIES
For 2,2,6,6-Tetramethylpiperidin-4-ol
CAS No. 2403 -88 -5

Sponsor Country: Japan

DATE: 1 February, 2002
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MELTING POINT

PHYSICAL/CHEMICAL ELEMENTS

TEST SUBSTANCE

| dentity:
Remarks:

METHOD

M ethod/guideline:
GLP:

Year:

Remarks:

RESULTS

Melting point value:

Decomposition:
Sublimation:
Remarks:

CONCLUSIONS

DATA QUALITY

Reliabilities:
Remarks:

REFERENCES (Free Text)

22,6,6- Tetramethylpiperidin-4-ol (CAS No. 2403-88-5)
Source: Wako Pure Chemical Industries, Ltd.

Unspecified.
Not stated.
Not stated.

Not stated

1306°C

Not stated.
Not stated.
Not stated.

Mélting paintis 130.6 °C.

Key sudy
Not stated

Minigtry of Internationd Trade and Industry, Japan (1998). Report No. K-1364 (5-0776),

unpublished data
OTHER

L ast changed:

Order number for sorting

Remarks:
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BOILING POINT

TEST SUBSTANCE

- Identity: 22,66 Tetramethylpiperidin-4-ol (CAS No. 2403-88-5)
Remarks: Source: Aldrich Chemicd co., Inc.
METHOD
Method: Not specified.
GLP;: Not stated.
Year: Not stated.
Remarks: Not stated.
RESULTS
Boiling point value:  212- 215°C
Pressure: Not stated.
Pressur e unit: Not stated.
Decomposition: Not stated.
Remarks: Not stated.

CONCLUSIONS
Boiling paintis 212- 215°C
DATA QUALITY

Reliabilities: Key study
Remarks: Not stated

REFERENCES

Minigtry of Internationd Trade and Industry, Japan (1998). Report No. K-1364 (5-0776),
unpublished data.

OTHER
Last changed:

Order number for sorting
Remarks:
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DENSITY

TEST SUBSTANCE

I dentity: 22,6,6-Tetramethylpiperidin-4-ol (CAS No. 2403-83-5
Remarks: Source: Tokyo Kasal Kogyo co., Ltd.
Purity: 99.9 %
METHOD
Method: JSK 7112-1930
GLP: Yes
Year: 1998
Remarks: Not gated.
RESULTS
Density of thecrystal:  1.062 g/ent’
Temperature: 25°C
Decomposition: Not gated.
Remarks: Not Sated.

CONCLUSIONS
Thedensity is1.062 g/lcntat 25 °C

DATA QUALITY

Reliabilities: Key study
Remarks: Well conducted study, carried out by Chemicals Evaluation and
Resear ch
Indtitute (Japan).
REFERENCES
Minigtry of Internationa Trade and Industry, Japan (1998). Report No. K-1364 (50776),
unpublished data
OTHER
L ast changed:

Order number for sorting
Remarks: Bulk density is 730 kg/nt® (IUCLID, 2000: Ciba additive GmbH Lampertheim)

UNEP Publications 65



OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

VAPOUR PRESSURE

TEST SUBSTANCE

I dentity: 22,6,6-Tetramethylpiperidin-4-ol (CAS No. 2403-83-5
Remarks: Source: Tokyo Kasal Kogyo co., Ltd.
Purity: 99.9 %
METHOD
Method: OECD TG 104
GLP: Yes
Year: 1998
Remarks: Not gated.
RESULTS
Vapour Pressure value2.6<10" Pa
Temperature: 25°C
Decomposition: Not stated.
Remarks: Not stated.

CONCLUSIONS
Vapour Pressure is 2.6><10™ Paat 25 °C

DATA QUALITY

Reliabilities: Key study
Remarks: Wl conducted study, carried out by Chemicas Evauation and
Resear ch
Indtitute (Japan).
REFERENCES
Minigry of Internationd Trade and Industry, Japan (1998). Report No. K-1364 (5-0776),
unpublished data
OTHER
L ast changed:
Order number for sorting
Remarks:
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PARTITION COEFFICIENT

TEST SUBSTANCE
| dentity:
Remarks:

METHOD

Method/guideline:
GLP:
Year:

22,6,6-Tetramethylpiperidin-4-d (CAS No. 2403-83-5)
Source: Tokyo Kasal Kogyo co., Ltd
Purity: 99.9%

OECD TG 10v.
Yes
1998.

Remarksfield for Test Conditions

RESULTS
Log Paw:
Temperature;
Remarks:
CONCLUSIONS
Log Powis0.24a 25 °C
DATA QUALITY
Reliabilities:

Remarks:
Resear ch

REFERENCES

Ministry of Internationa Trade and Industry, Japan (1998). Report No. K-1364 (50776),

unpublished data.
OTHER

Last changed:

Shake Flask method.

0.24
5°C
Not stated.

Key study
Wil conducted study, carried out by Chemicas Evauation and

Ingtitute (Japan).

Order number for sorting

Remarks:
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WATER SOLUBILITY

TEST SUBSTANCE

I dentity: 2.2,6,6-Tetramethylpiperidin-4-d (CAS No. 2403-88-5)
Remarks: Source: Tokyo Kasal Kogyo co., Ltd
Purity: 99.9 %.
METHOD
Method: OECD TG 105
GLP: Yes
Year: 1998.
Remarks: Not stated.
RESULTS
Value: >100gL a25°C
Description of solubility: V ery soluble
pH value: Not steted.
pKavalue: 9.92
Remarks: The pKavadue was determined by Titration method (OECD
TG 112).

CONCLUSIONS
This chemicd isvery soluble ( > 100 g/l a 25 °C ) in water.

DATA QUALITY

Reliabilities: Key study
Remarks: Wl conducted studly, carried out by Chemicals Evauation and
Resear ch
Indtitute (Japan).
REFERENCES
Minigtry of Internationa Trade and Industry, Japan (1998). Report No. K-1364 (50776),
unpublised data.
OTHER
Last changed:
Order number for sorting
Remarks:
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ENVIRONMENTAL FATE AND PATHWAYSELEMENTS

STABILITY IN WATER

TEST SUBSTANCE

- ldentity:
Remarks:

METHOD

Method/guideline:
Type:

GLP:

Year:

Remarks:

RESULTS
Nominal:

Measured value:
Degradation:

Half-life (two) ):

Breakdown products:
Remarks:

CONCLUSIONS

DATA QUALITY

Reliabilities:
Remarks:

REFERENCES

OTHER
Last changed:

Order number for sorting

Remarks:

22,6,6- Tetramethylpiperidin-4-d (CAS No. 2403-83-5
Source: Wako Pure Chemica Industries, Ltd.
Purity: 99.2 %

OECD TG111

Hydrolyss as a function of pH
Yes

1998

No hydrolyssa pH 4, 7,9

Not specified.

Not specified

No degradation at pH 4 pH 7 and pH 9 a 50 °C after 5 days (exposure
time)

> 1year.

None.

The hdf-life value was not ca culated since no hydrolysis of test
substance was observed.

This test sthstanceis stable in aqueous water et pH 4, pH 7,and pH 9
under the condition studied.

Key study
Wl conducted study, carried out by Chemicas Evaduation and
Research Ingtitute (Japan).

Minidry of Internationa Trade and Industry, Japan (1998). Report No.
K-1364 (50776), unpublished data
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TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS (FUGACITY)

TEST SUBSTANCE

| dentity: 2.2,6,6-Tetramethylpiperidin-4-d (CAS No. 2403-88-5)

Remarks: Source: Not gpplicable.
METHOD

Test: Cdculation

Method : Fugacity modd (Mackay levd I11)

Year : 2001

Remarks: The parameters used are shown in Appendix.
RESULTS

M edia : Air-Biota-Sediment-Soil-Water
Estimated Distribution under three emission scenarios:

Compartment Rdease100 % intoar  Rdease 100% into water Rdease 100 % into soil
Air 04% 0.0% 0.0%
Water 32.5% 99.7% 20.4%
Sail 67.0% 0.0% 79.6%
Sediment 0.1% 0.3% 0.1%
Remarks:

CONCLUSIONS
If the test substance is released into watey, it isexpected to Stay in water, but it is released
intoar, itislikely to be distributed in water (32.5 %) and soil (67.0 %). If itisreleased into
s0il, this subgtance is likely to be digtributed in water (20.4 %) and soil (79.6 %).

DATA QUALITY

Reliabilities: Key study
Remarks: Not stated.
REFERENCES

Mitsui Chemicas Inc. (2001), unpublished data

OTHER

Last changed:
Order number for sorting
Remarks:
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Appendix : Prametersused in cdculation of digribution by Mackay leve 111 fugacity modd.

Physico-chemical parameter

Molecular weight 15726 [Cdculated [ Temperaiure [°CJ ] 25 |
Mdting pont [°C] 130.6 |Measured
Vapou pressure [Pa] 2.6E-01 [Measured
Water solubility [g/nT] 100000 [Temporary
log Kow 024 |Measured

Inar 5 |[Estimated

dehllves In water 360 |Estimated
(Notel1) |Insoil 360 |Estimated

ge]di ment 1080 |Edtimated

Environmental parameter
Organic i -
Volume | Depth| Area ca?bon cblr?e?'rt Dengty R&_?i?r?gce
content
[m] | [m] ] |- ] [- 1 |[kgm] ]

Alr 10E+13 12 100
Bulk ar Particles | 20E+03

Totd TOE+13| 1000 | IE+10

Water 2.0E+10 1000 1000
Bulk water |Particles | 1.0E+06 004 1500

Fish 2.0E+05 0.05 1000

Totd 2.0e+10] 10 2E+09

Alr 3.2E+06 12
Bulk soil  [Water 4 8E+08 1000

Xdid 8.0E+08 004 2400

Totd 1eE+09| 0.2 8E+09
Buk Water 8.0E+07 1000
Sediment  [SOid 2.0E+07 000 2400 S0000

Totd 10E+08[ 005 2E+09
I ntermedia transport parameter [m/h|
Alrgcear-water MTC 5} ol ar bouncary layer MTC 5}
Water ade air-water MTC 0.05 Sdiment-water MTC 1E-04
Ran raie TE-04 Sadiment deposition 5E-07
Aero0 depostion 6E-10 Sediment resugpenson 07
Soil air phase diffuson MTC 0.02 Soil water runoff 5E-05
Soil water phase diffuson MTC 1E-05 Soil solid runoff 1E-08

(Note1) Thehdf lifeinair isestimated by usng AOPWIN (ver.1.80). See section 3.1.1.
Other haf lives are estimated according to the method specified in the EU-TGD
(European Commission, 1996).
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BIODEGRADATION

TEST SUBSTANCE

| dentity:
Remarks:

METHOD

M ethod/guideline;
Test Type:

GLP:

Year:

Contact time:

Inoculum:

Remarks:

RESULTS

Degradation rate:

Degradability:
Kinetics:

Breakdown products:
Remarks:

CONCLUSIONS

2,26,6-Tetramethylpiperidin-4-d (CAS No. 2403-88-5)
Source: Tokyo Kasal Kogyo co., Ltd.
Purity: 99.2%

OECD TG 301C
Aeohic

Yes

1998

28 days

Non adapted standardized activated dudge, prepared as specified in
the OECD 301C.

The concentration of the substanceis 100 mg/L. The concentration
of the inoculum is 30 mg/L, as sugpended solid.

(percentage reduction/exposure time)
0 % after 28 days (based on BOD)
1 % after 28 days (based on TOC)
2 % after 28 dayg(based on GC)
The results indicate that the chemica is not biodegradable.
Not stated.
Not Seted.
Not stated.

Thischemicd is not readily biodegradable.

DATA QUALITY

Reliabilities;
Remarks:

REFERENCES

Key study
Wl conducted study, carried out by Chemicas Evauation and
Research Indtitute (Japan).

Minigtry of Internationd Trade and Industry, Japan (1998). Report No. K-1364 (50776),

unpublished data

OTHER
Last changed:

Order number for sorting

Remarks:
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BIOACCUMULATION

TEST SUBSTANCE

[ dentity: 2,26,6-Tetramethylpiperidin-4-d (CAS No. 2403-88-5)
Remarks: Source: Tokyo Kasal Kogyo co., Ltd.
Purity: 99.2%
METHOD
Method: MITI method (1974), corresponding to the previous OECD 305C
(1981).
GLP: Yes
Year: 1998
Fish Species: Carp (Cyprinuscarpio)
ExposurePeriod: 4 weeks
Temperature: 25°C
Concentrations: 1.0 mg/L and 0.1 mg/L
Remarks: The exposure was conducted under flow-through conditions. No
elimination experiment was conducted.
RESULTS
Bioconcentration factor :

Exposure conc. 5 days 11 days 15 days 21 days 28 days
1.0mg/L <0.57 <057 <0.57 <057 <0.57
0.1 mgL <57 <57 <57 <57 <57

Kinetics: Not conducted
Remarks: The average lipid content of carp was 2.15 %.
CONCLUSION

The BCF of the substanceis lessthan 5.7,

DATA QUALITY

Reliability: Key study
Remarks: Wil conducted study, carried out by Chemicas Evauation and
Research Inditute (Japan).
REFERENCES (Free Text)
Minigtry of Internationd Trade and Industry, Japan (1998). Report No. K-1364 (5-0776),
unpublished deta
OTHER
L ast changed:
Order number for sorting
Remarks:
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ECOTOXICITY ELEMENTS

ACUTE TOXICITY TO FISH

TEST SUBSTANCE

I dentity: 2.2,6,6-Tetramethylpiperidin-4-d (CAS No. 2403-88-5)
Remarks Source: Source: Tokyo Kasal Kogyo co., Ltd
Purity: > 99.9 %.
METHOD
Method/guideline followed: ~ OECD TG 203
Type: Semi-gatic.
GLP: Yes.
Year : 1998

Species/Strain/Supplier:
Medaka (Oryzias|atipes): Obtained from commercia domegtic hatcheries.
Analytical monitoring: No
Exposure period (h): 96
Statistical methods: Doudoroff method
Remarksfield for Test Conditions:

—  Tedfish:

- Acdimated for more than 12 days before testing; any groups showing

no mortaity for 7 days before test started.
—  Ted conditions:

- Details of test: Semi-static (water renewed every 24 hours)

- Dilution water source: Tep water after dechlorinated by passing through
activated carbon.

Stock and test solution and how they are prepared: No solvent

used. Test chemicd was diluted to 1.0 wet. % with deionized
water and it was diluted with the dechlorinated tap water for
tegting.

- Concentrations dosing rate: Concentrations of 0, 87.5 114, 148,
192 250, 325, 423 mg/L were tested.

- Vehide/solvent and concentrations: Not used.

Exposure vesHd type: 10 fish per group in 4 L glass beaker without

aeration under room light.

- Water chemigtry in test (O, pH) in the control and one concentration
where effects were observed: Dissolved oxygen concentration and pH
vaues were taken daily during 96 h exposure period.

- Disxolved oxygen concentrations: 6.4 - 8.1 mg/L.

- pHvdues 87 - 100.
—  Ted temperature range:
- Water temperature at 23.9 - 24.8 °C.

RESULTS

Nominal concentrations:
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0, 87.5, 114, 148, 192, 250, 325, 423 (mg/L)
Unit : mg/L.
Element value: 96 hr-L Csp 237 mg/L (nomind concentration).
Statistical results asappropriate; Not stated
Remarksfield for Results:

—  Biologica observation: Not described.
—  Téableshowing cumulative mortdlity:

Percent mortality of Oryzas latipesexposed to the test chemical
Nominal concentration (mg/L) Cumulative number of dead fish (% mortality)

24 hour 48 hour 72 hour 96 hour
Control 00) 0(0) 0(0) 0(0)

87.5 0(0) 0(0) 0(0) 0(0)
114 00) 0(0) 00 00)
148 00) 0(0) 00) 00)
192 0(0) 1(10) 1(10) 1(10
250 550) 5(50) 6(60) 6(60)
325 10(100) - - -
423 1001000 - - -

—  Lowest test substance concentration causing 100 % mortaity: 325 mg/L

—  Mortdity of controls No mortality observed during test period.

—  Abnorma responses. Not Stated.

—  Reference substances (if used) — results: Not described.

—  Any observations. No precipitates and colour formation by the test chemical.

CONCLUSIONS

The 96 hours L Cs, for Medaka (Oryzias latipes) exposed to 2,2,6,6- Tetramethylpiperidin-4-d is237
mg/L from the concentration-response curve.

DATA QUALITY
Reliabilities: Klimisch Code: 1 = Reliable without restriction, Key study

Remarksfield for Data Reiability:
Wl conducted study, carried out by Chemicas Evauation and

Research Indtitute(Japan).

REFERENCES

Minigtry of Internationd Trade and Industry, Japan (1998). Report No. K-1364 (5-0776),
unpublished data

OTHER

Last changed :
Order number for sorting:
Remarksfield for General Remarks:

UNEP Publications 75



OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

PROLONGED TOXICITY TO FISH

TEST SUBSTANCE

I dentity: 2.2,6,6-Tetramethylpiperidin-4-d (CAS No. 2403-88-5)
Remarks: Source; Wako Pure Chemica Industries, LTD. Lot No. WTK0815,
Purity > 9.0%
METHOD
Method/guideline followed : OECD TG 204
Type: How-through.
GLP: Yes.
Year: 1997.

Species/Strain/Supplier:
Medaka Oryzas latipes: Obtained from commercid domestic hatcheries.
Analytical monitoring:
Yes Test solutions were measured by gas chromatography before and
after 7 and 14 days exposure period
Exposure period: 14 day.
Statistical methods:
Binomind method (TOXDAT MULTI-METHOD PROGRAM,
USEPA) and Dunnet method were used for L Cs and for fish body
weight difference, respectively.
Remarksfield for Test Conditions:
The test was conducted in two conditions using non-adjusting test
solution (test-A) and the neutrdised test solution (test-B), since the test
olution of 2,2,6,6-Tetramethylpiperidin-4-ol showed dkaine tendency.
- Tegtfish:
Acclimated for more than 12 days before testing; any groups showing no
mortality for 7 days before test started. Mean body weight and mean
body length of test fish were 0.14 g (0.13-0.16 g) and 2.2 cm (2.1-23
cm) intest-A, respectively, and in test-B they were 0.13 g (0.09-0.2 g)
and 2.2 cm (2.0-2.4 cm), respectively. Fish were starved for 24 hours
before the test started.
— Tedt conditions
- Details of test: Flow-through (water changed 10 times/day).
- Dilution water source: Tap water after dechlorinated by passing through
activated carbon.
- Dilution weter chemigtry: Hardness: 15.3 mg/L as CaCOs, pH: 7.0
- Stock and test solution and how they are prepared : The working
solution was prepared by diluting the sock solution (3, 4 and 5 wit %)
with the dilution water. The test solution was supplied continuoudy by
mixing the working solution and the dilution water with the help of a
mechanically operated quantitative water-pump.
- Concentrations dosing rate, flow-through rate, in what medium:
Nomina concentration of the test chemicad in tes-A was set as 0, 6.3,
125, 25,0, 50.0 and 100 mgL, and the concentrationin tet-B was set
to 0, 25.0, 50.0, 200.0 mg/L.
- Vehide/solvent and concentration: Not used.
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- Sahility of the test chemicd solutions: Stable, no precipitation and
colouration during the exposure period.
Exposure ves type: 10 fish per group in 3L glass beaker without
aeration under room light.
- Number of replicates, fish per replicate: Onereplicate was done.
- Water chemigtry (O,, pH) during exposure: Dissolved oxygen
concentration and pH values were measured every 2- 3 days during the
exposure period.
- Dissolved oxygen concentration: 7.1- 8.3mg/L.
- pHvaues tes-A; 6.9- 100, tes-B; 6.8- 7.2
— Test temperature range; Water temperatureat 23.5- 24.1°C.
— Method of caculating mean measured concentrations : Geometric mean.

RESULTS

Nominal concentrations :test-A; 0, 63, 12.5, 25.0, 50.0 and 100 mg/L .
test-B; 0, 25.0, 50.0 and 200mg/L.

M easur ed concentrations:

Measured concentration of the test chemical during a 14day exposure of Medaka
(Oryzias latipes) under flow-through test conditions

Test-A
Nominal conc. (mg/L) Measur ed concentration (mg/L) (percent of nominal)
0day 7 day 14 day Mean
Control <02 <02 <02 --
6.3 5.4(85.7) 5.2(825  5.4(85.7) 5.3(84.7)
125 11.7 (93.6)  109(872) 11.5(92.0) 114 (90.9)
25.0 237(948)  220(830) 24.7(98.8) 235 (93.9)
50.0 477 (95.4)  44.6(89.2) 46.7(93.4) 46.3 (92.7)
100.0 101.2(101.2)  95.7 (95.7)  95.3(95.3) 97.4 (97.4)
Test-B
Control <02 <0.2 <02 -
25.0 285(114.0)  24.3(97.2) 26.0(104.0) 26.3(105.1)
50.0 52.4(104.8)  43.6(87.2) 48.3(96.6) 481(96.2)
100.0 106.7(106.7)  88.2(88.2) 93.9( 93.9) 96.3(96.3)
Unit: mg/L.
Element value: test-A

LCwx (14d) 831 mg/L (nomind concentration)
NOEC 25.0 mg/L (nomind concentration)

test-B
LCy (14d) >100.0 mglL (nomind concentration)
NOEC 25.0 mg/L (nomina concentration)

Statistical results, as appropriate:
— Cdculated L Csp vaues for fish exposed to the test chemica under flow -through test
condiitions.
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Exposure period (day) LCso(mg/L) 95 % Confidence limits

Test-A
7 88.1
14 88.1
Test-B
7 > 100.0
14 > 100.0

65.1 371.6 Moving average
65.1 371.6 Moving average

Statistical method

? The mean body weight of fish exposad to the test chemica was not significantly different
from controls during the test period (apha=0.05, Dunnet).

Remarksfield for Results:.:

- Biologicd obsarvatiions: At nomind concentration of 100.0 mg/L intest-A, reduction of
food intake was observed. However, it was not showed shownin tet-B.

- Cumuldive mortality:

Per cent mortality of M edaka (Oryzas latipes)exposed to the test chemical under flow-

through test conditions
Test-A

Nominal conc. (mg/L)

days 0 1 2

Control 00 00 0(
63 0(0) 00 0(0)
125 0(0) 0() 0(0)
250 0(0) 0O 0()
500 0(0) 1(10) 1(10)
1000 0(0) 5(50) 6(60)

Test-B

Nominal conc. (mg/L)
days 0 1 2
Control 00 00O 0(

25.0 0(0) 0@ 0()
50.0 0(0) 00 0(0)
100.0 0(0) 000 0()
Fish body weight:
Test-A

Nominal conc. (mg/L)
No.l No.2

Controal 0189 0.159
63 0120 0172

125 0114 0136
250 0.086 0.153
500 0103 0.113
1000 0.099 0.121

Cumulative number of dead fish (% mortality)

3 4 5 6 7 8 9 10 11 12 13

0(0) 0 0(0) 0(0) 0@ O0(0 00 0() 0 0()
0(0) 00 0(0) 0(0) 00 0(0 00 0() 0(0) 0()
0(0) 0 0(0) 0(0) 0@ 0(0 00 0() 0(0) 0()

0(0) 00 0(0) 0(0) 0( O0(0) 0@ 0(0) 0(0) O
1(10) 1(10) 1(10) 1(10) 1(10) 1(10) 1(10) 1(10) 1(10) 1
6(60) 6(60) 6(60) 6(60) 6(60) 6(60) 6(60) 6(60) 6(60) 6

Cumulative number of dead fish (% mortality)

14

00 0(0)
00 0(0)
00 0(0)

© 0@ 0(0
(10) 1(10) 1(10)
(60) 6(60) 6(60)

3 4 5 6 7 8 9 10 11 12 13
(10) 1(10) 1(10)
© 1(10) 1(10)
(10) 1(10) 1(10)
(10) 2(20) 2(20)

0(0) 0(0) 0(0) 0(0) 0(0 1(10) 1(10) 1(10) 1(10) 1
0(0) 0(0) 0(0) 0(0) 0 O0(0) 0(0) 0(0) 0(0) O
0(0) 0(0 1(10 1(10) 1(10) 1(10) 1(10) 1(10) 1(10) 1
1(10) 1(10) 1(10) 1(10) 1(10) 1(10) 1(10) 1(10) 1(10) 1

Body Weight (g)

No.3 No4 No5 No.6 No.7 No.8 No.9 No.10

0174 0161 0164 0139 0172 0128 0178
0161 0207 0133 0144 0125 0141 0161
0183 0163 0164 0178 0134 0120 0125
0120 o117 0137 0182 0199 0163 0155
0132 0133 0206 0136 0125 0135 0131
0158 0186 ---a ---a —a —a —a

0.088
0.130
0.121
0.12
—a
—a

14

Average
0.155
0.150
0.144
0.144
0135
0.141
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Test-B

Nominal conc. (mg/L) Body Weight (g)
No.l No.2 No.3 No4 No5 No.6 No.7 No.8 No.9 No.10 Average
Control 0148 0126 0166 0202 0163 0116 0152 0130 014 -—a 0.151
250 0138 0184 0161 0133 0165 0105 0143 0201 0119 -—a 0.150
500 0086 0135 0103 0140 0153 0129 0136 0137 0124 -—a 0.127
1000 0102 0.120 0.157 0155 0108 0.172 0.173 0.122 —-—-a -—a 0139

--- a: No measurement was made because the Medaka was dead.

pH vaues:
pH valuesduring a 14day flow-through exposur e of M edaka (Oryzias latipes) to test

chemical.
Test-A

Nominal conc. (mg/L)pH values
0 2 5 7 9 12 14 (days
Control 72 70 72 70 73 69 67
6.3 79 74 75 75 74 73 72
12.5 87 85 85 85 85 83 84
25.0 92 91 91 91 91 90 91
50.0 96 96 96 96 95 95 96
100.0 99 99 99 100 99 9.8 099

Test-B

Nominal conc. (mg/L )pH values
0 2 5 7 9 12 14 (dayy
Control 69 70 70 71 70 71 71
25.0 70 70 70 71 70 71 71
50.0 71 70 70 71 70 7.2 72
1000 72 70 71 71 73 69 68

—  After 14 days mortdity rate at the highest concentration group (100 mg/L) of test-A and
test-B were 60 % and 20 %, respectively.

—  Mortdity of controls: A 10 % mortdity was observed during the test period
(8 through 14 days) in test-B, but death was not observed in tes-A.
—  Food intake: Fish was fed with Tetramin® fish food (2 % of fish body weight).

In test-A, reduction of food intake was observed in 100.0 mg/L group
only, but it was not showed in dl trestment groups of test-B.

—  Abnormd responses: Toxicological symptom consdered to be effected by the test substance
was not observed except for reduction of food intake in the test-A..

—  Reference substances (if used) — reaults:
Copper (11) sulfate pentahydrate. LCso at 96 h was 0.30 mg/L.

—  Any obsarvations, such as precipitation that might cause a difference between measured and

nomind vaues No precipitationand no coloration.
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CONCLUSIONS

The test was conducted in two conditions usng non-adjusted test solution tet-A or the
neutrdised test solution test-B. The results were as follows:
test A:
The determined LCs vadue (14 d) was 88.1 mg/L based on the nomina concentration.
The NOEC vdue for toxicologica symptom wasevauated to be 25.0 mg/L.
test B:
The determined L Cso vadue (14 d) was more than 100.0 mg/L on the nomind
concentration. The NOEC vadue for toxicologicd symptom was evauated to be 25.0

mglL .
DATA QUALITY

Reliabilities: Klimisch Code: 1 = Religble without restriction, Key study
Remarksfield for Data Reliability:

Wl conducted study, carried out by Toray Research Centre.

REFERENCES

Environmenta Agency of Japan, (1997). Ecotoxicity testing report, Test No.
NMMP/E09/5070, unpublished data

OTHER

Last changed :
Order number for sorting :
Remarksfield for General Remarks:
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ACUTE TOXICITY TO AQUATIC INVERTEBRATES

TEST SUBSTANCE

I dentity: 2.2,6,6-Tetramethylpiperidin-4-d (CAS No. 2403-88-5)
Remarks: Source: Wako Pure Chemica Indudtries, LTD. Lot No. WTK0815,
Purity > 9.0%
METHOD
M ethod/guideline: OECD TG 202 (1984)
Test type: Satic
GLP (Y/N): Yes.

Year (study performed): 1997

Analytical procedures. Yes. Measured by gaschromatography at start and end of the test.
Species/Strain: Daphnia magna

Exposure period (h). 48

Statistical methods: Binomia method.

Remarksfield for Test Conditions:

— Test organisms.
- Source, supplier, any pretrestment, breeding method: Supplied by NIES (Japan).
- Agea dudy initiation: Juvenileswithin 24h old.
- Control group: Yes.

— Tedt conditions

- Stock solutions preparation and stability: No solvent used. Test chemica was diluted to
0.3 wt.%

- with diluting water (Elendt M4) and it was diluted with the dilution water for testing.

- Test temperaturerange: 20 + 1 °C (measured: 20.0 - 20.5°C)

- Exposure vess type: 100 ml test solution in @100 mi glass beeker; 4 beskers per
treatment.

- Dilution water source: Dechlorinated tap water

- Dilution water chemigtry: Hardness 228 mg/L as CaCQO;, pH = 7.4.

- Lighting: room light, 16h:8h light-darkness cycle

- Water chemidry intes: DO=79-87 mg/L; pH =7.4 - 10.0

- Feeding: Chlorella vulgaris, 0.1- 0.2 mgC/day/individud

— Element (unit) bass Mean cumulative numbers of juveniles produced per adult
(immobilisation)
— Test design: Number of replicates = 4; individuds per replicate = 5;
concentretions; 0, 10.6, 19.1, 34.3, 61.7, 111.1and 2000mg/L .
— Method of caculaing mean measured concentrations. geometric mean.
— Exposure period: 48 h.
— Andyticd monitoring: By GC andyss
101.0- 111.4 % of the nomina concentration at preparation;
924 - 100.0% of the nomind concentration & preparation (after 48
hoursexposure).
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RESULTS

Nominal concentrations:

Measured concentrations:
Measured concentrations after 48 hours:.< 0.2, 10.6, 18.2, 335, 59.5, 104.2 and 184.8 mg/L

ECso EiCxm(24h) 130.1(111.1 - 200.0) mg/L
EiCx (48h) 100.1 (61.7 - 200.0) mg/L
NOECi (48 h) 61.7mg/L

Refer ence substance/Results:

0,106, 19.1, 34.3,61.7, 111.1 and 200.0mg/L

<02, 113,193, 35,6, 63.7, 119.7 and 222.7 mg/L

Potassium dichromate. The 48 h-ECs value determined was 0.87 mg/L.

Remarksfield for Results.

Statistical results, as appropriate: No conducted.

M easured Exposure Concentration

Nomind Measured Concentration (mg/L) Percent to the
Concentration 0 Hour 48 Hour Geometric Nomind

(mg/L) new od Mean

Control <02 <02 ? ?
106 11.3 106 10.9 102.8
191 19.3 182 18.7 97.9
343 35.6 35 345 100.6
617 63.7 595 61.6 99.8
1111 119.7 104.2 1117 1005
200.0 2207 184.8 2029 1015

New: freshly prepared test solutions.
Old: test solutions after 48 hours exposure period.

(Note) The geometric mean vaues were corresponding to 97.9 to 102.8% of the nomina
concentration. Thus, the results were expressed based on the geometric mean vaues of the

nomind concentration.

E Cg (Immobility):

Exposure 95-Percet
Period EiCso Confidence Limits Satigicd Method
(Hour) (mg/L) (mglL)
24 1301 111.1- 2000 Binomid
48 100.0 61.7- 200.0 Binomid
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Remarks:
?  Cumulative number of deed or immobilized Dgphnia
) Cumulative Number of Dead or Immohilized Daphnia
Nomina (Percent Mortality or Immobility)
Concentration
(mg/L) 24 Hour 48 Hour
Control 0(0 0( 0
10.6 0(0 0( 0
19.1 0(0 0(0
34.3 0(0 0(0
61.7 0(0 0(0
1111 5(5 13 (65
200.0 20 (100 20 (100)

? ECO and EiIC100:

Exposure Maximum co ation Lowest Concentration in 100%
Period causing 0% immoility (mg/L) Mortdity or Immohility
(Hour) (mgl)

2 61.7 200.0
48 61.7 200.0

(Note) Based on the geometric means of the nomina concentration.

CONCLUSIONS

Due to high water solubility of the substance, the results were expressed base on the geometric mean
vaues of the nomind concentration. The determined 24 hr-EC50 and 48 hr-EC50 values were 130.1
mg/L and 100.0 mg/L, respectively. The NOECi vaue of 48 hr was 61.7 mg/L. Experimenta designs
and results were well documented and prescribed conditions in the guiddine were well satisfied.
DATA QUALITY

Reliabilities: Klimisch Code: 1 = Rdiable without restriction, Key study
Remarksfield for Data Reliability:

Wl conducted study, carried out by Toray Research Centre.
REFERENCES (Free Text)

Environmenta Agency of Japan, (1997). Ecotoxicity testing report, Test No.
NMM P/E09/2070, unpublished data

OTHER

Last changed :
Order number for sorting:
Remarksfield for General Remarks:
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TOXICITY TO AQUATIC PLANTS (E.G., ALGAE)

TEST SUBSTANCE

I dentity: 2,26,6-Tetramethylpiperidin-4-d (CAS No. 2403-88-5)

Remarks: Source: Wako Pure Chemica Industries, LTD. Lot No. WTK0815,
Purity > 9.0 %.

METHOD

Method/guideline followed : OECD TG 201

Test type: Static

GLP: Yes

Year : 1997

Species/strain # and sour ce: Selenastrum capricornutum ATCC22662 (purchased from ATCC)

Element basis: Areaunder the growth curve.

Exposure period: 2h

Analytical monitoring: Yes, measured by gas chromatography at start and end (72 h) of the
test.

Statistical methods: Bartlett test for homogeneity in variances and One-way Anova
(EcoTox- Statistics Ver.1.0beta R1.4) were used for ECsp, L Cspand
NOEC determination (p = 0.05).

Remarksfield for Test Conditions :

— Ted organisms

- Laboratory culture: OECD medium

- Method of cultivetion: Shaking & 100 rpm

- Controls: OECD medium. ECs of potassium dichromate was 0.41
mg/L.

— Test Conditions

- Tedt temperaturerange: 23+ 2°C

- Growth/test medium: OECD medium.

- Sheking: 200 rpm

- Dilution water source: OECD medium.

- Exposurevessd type: A 100 mL OECD mediumin a 300 nL
Erlenmeyer flask with a gllicon cap which dlows ventilation.

- Water chemidiry in test (pH) in at least one replicate of each
concentrations (at start and end of thetest): pH = 7.7- 10.4 at start and
8.0- 8.8 & end of thetest (72 h).

- Stock solutions preparation : No stock solution was prepared. Test
chemical was diluted to 2.0 wt.% with OECD medium and sterilised
with filter before use.

- Light levels and qudlity during exposure: 4000 - 5000 Lux,
continuous illumination.

— Tedstdesgn:
- Number of replicates Triplicate
. Concentrations: 0, 42, 76, 137, 247, 444 and 800 mg/L
- Initid cdl number in cdllsmL; 1x1¢*
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— Method of caculating mean messured concentretions:
- Geometric mean.
RESULTS

Nominal concentrations :
0, 42, 76, 137, 247, 444 and 800 mg/L
M easured concentrations::
At start of thetest (0 h); <0.2, 40, 71, 130, 221, 400, 707 mg/L
At end of thetest (72 h); <0.2, 44, 78, 144, 252, 477, 755 mg/L
Unit : Cdl dengity (cells/mL)

Results: (cdculated based on nomina concentration)

(1) Growth inhibition (comparison of area under growth curve)
ECso (72h) 107 mg/L
NOEC 76 mg/L

(2) Growth inhibition (comparison of growth rates)
ECso (24 - 48) 127 mg/L
ECso (24 - 72) 155 mg/L
NOEC (24 - 72) 76mg/L

Was control response satisfactory:
Yes Mean cell density to 2.33x10° cdlgmL (233fold increase) after
72h

Statistical results as appropriate:
There was no datistically sgnificant differencein the growth curve
between
vauesat 76 mg/L and in control.

Remarksfield for Results:

— Biologicd obsarvations
Cdl dengity at each flask at each measuring point:

Nominal Concentration (mg/L) Cell Density (x10*cells/mL)
Oh 24h 48h 72h

Control 10+000 92318  431+791  2326+4570
2 10+000 80+105 468+333  2611+17.05
7 10+000 83+059  418+929  1866+2065
137 10+000 33+038 50+052 185+ 4.06
247 10+000  34+017  35+109 42+160

444 10+000 37070 28+107 32+126

800 10+000 242017 39+062 321150

(Each vaue represents the mean of three sample counts))

- Growth curves. Logarithmic growth until end of thetest (72 h).

- Percent biomass/growth rate inhibition per concentration: Not
described.

- Obsarvations. 42 - 76 mg/L test groups showed normd and sSmilar
growth to that of control after 72 h.
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CONCLUSIONS
The determined ECsy vaue for biomass (0 - 72 h) was 107 mg/L based on the nomina
concentration. The NOEC vaue for biomass (0 - 72 h) was evauated to be 76 mg/L. The ECs
for growth rate were 127 mg/L (24 - 48 h) and 155 mg/L (24 - 72 h). The NOEC sfor growth
rate were 76 mg/L (24 - 48 h) and 76 mg/L (24 - 72 h).

DATA QUALITY

Reliabilities: Klimisch Code: 1 = Rdiable without restriction, Key study
Remarksfield for Data Reliability:

Wl conducted study, carried out by Toray Research Centre.
REFERENCES

Environmenta Agency of Jgpan, (1997). Ecotoxicity testing report, Test No.
NMMP/EQ09/1070, unpublished data

OTHER
Last changed :

Order number for sorting :
Remarksfield for General Remarks:
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2266 TETRAMETHYL PIPERIDIN-4-OL

CHRONIC TOXICITY TO AQUATIC INVERTEBRATES (E.G., DAPHNIA)

TEST SUBSTANCE

I dentity:
Remarks:

METHOD

M ethod/guideline:
Test type:

GLP:

Year :

Analytical procedures:

Species/Strain:
Test details:
Statistical methods:
program

22,6,6-Tetramethylpiperidin-4-d (CAS No. 2403-83-5)
Source: Wako Pure Chemica Industries, LTD. Lot No. WTK 0815,
Purity > 9.0 %.

OECD TG 211.

Semi-datic

Yes.

1997.

Yes.

Measured by gas chromatography 2- 3 times aweek (before and after
the replacement of the test water.)

Daphnia magna

Semi-gatic (water renewal: 3 times aweek), opensystem.

ECx, LCs0 and NOEC vaues were determined using the cdculaion

(EcoTox-Setigtics Ver.1.0 beta R1.4).

Remarksfield for Test Conditions:

— Tedtorganisms

— Test conditions

— Element (unit) besis

— Test design:

- Source, supplier, any pretrestment, breeding method: Supplied by

NIES (Nationd Inditute of Environmenta Studies) of Japan.

- Agea dudy initiation: Juvenileswithin 24 h old.
- Control group: Yes.

- Stock solutions preparation and tability: No solvent used. Test

chemical was diluted to 0.3wt.% with dilution water (Elendt M4) and
it was diluted with the dilution water for testing.

- Test temperature range: 19.2 - 20.7 °C.
- Exposure vessd type: A 80 ml test solution in 2100 ml glass

besker; 10 beskers per trestment.

- Dilution water source: Dechlorinated tap water

- Dilution weter chemigry: Hardness: 228 - 236 mg/L as CaCOg3
- Lighting: < 1,2001ux, 16 h: 8 h light-dark cycle

- Water chemidry intest: DO=8.0-86 mg/L; pH =7.1-9.5.

- Feeding: Chlorella vulgaris, 0.1- 0.2 mgC/day/individud

Mean cumulative numbers of juveniles produced per adult
(reproduction)

Number of replicate, individuas per replicate: Ten replicates, One
daphnia per replicate concentrations. 0, 3.7, 6.7, 12.0, 21.6, 38.9 and
70.0 mg/L, because 48 h-EiCsg for parent Daphnia (Acute
immohilisation test) was 100.0mg/L.
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— Method of caculaing mean measured concentrations: Geometric mean.

— Exposure period: 21 cay

— Andyticd monitoring: By GC analysis. A 88.9 - 1054 % of the nomina concentration at
preparation; 84.7 - 1189 % just before the renewa of the test water
(after 2days exposure).

RESULTS

Nominal concentrations: 0,37,6.7,120, 21.6, 389, 70.0 mg/L

M easured concentrations:
Thetime-weighted average of measured test chemica concentration
during 21-day exposure was as follows.

M easur ed concentration of test chemical during 21 day exposure of Daphnia magna.

Nominal concentration Measured concentration (mg/L)
(mglL) Oday (new) 2day(old) 7day(new) 9day(dd) 16 day(new) 19 day(dd)
Control <02 <02 <02 <02 <02 <02
3.7 3.9 4.4 34 34 3.7 36
6.7 6.3 7.0 6.0 6.0 6.2 6.3
12.0 11.9 11.3 10.1 109 11.1 117
216 19.2 20.4 18.4 20.5 21.2 183
38.9 39.7 35.6 34.1 37.1 365 389
70.0 62.5 62.7 62.3 70.1 66.7 729

new: freshly prepared test solutions.
old: test solution after 2 days.

Unit : mg/L
Results: (cdculated based on the nomina concentration)
- LC50for parentd Daphnia (21d): > 70.0 mg/L
- EC50(21d, reproduction) :  46.2 mg/L
- NOEC (21d, reproduction) : 3.7 mg/L
- LOEC (21 d, reproduction) : 6.7 mg/L

Mean cumulative numbers of juveniles produced per adult during 21 day.

Nominal concentration Days

(mgb) 1 2 3 456 7 8 9 10 11 12 13 14 15 1 17 18 19 20 2

Control 0.00.0 0.0 00 0.00.01.211.6 15921.3 358 525525 80.6 983 98.3 1184 1298 1298 156.9 1754
3.7 0.00.00000 0.0002.0118 16.618.2 352 50.2 502 75.2 91.6 91.6 109.6 117.8 121.1 1464 1587
6.7 0.00.00000 00001.7125 155155 389 38.9 49.4 81.5 815 89.6 1082 1082 111.9 1448 1449
120 0.00.00000 000009 81 137137309 43343366.4 787 787 96.7 1057 107.6 1254 136.9
216 0.00.00000 000023 51 135135234 309399486 6.3 663 73.0 901 922 1015 1226
389 0.00.00000 000013 71 85 85252 30.030043.1 5.0 514 67.0 745 77.3 9.0 1036
700 0.00.00000 000000 16 4.6 46134 180180267 269 303 381 391 463 5.0 609

Cumulative numbers of dead parental Daphnia during 21 day.

Nominal concentration Days

(mgL) 1 2 3 456 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Contro 0 0 0 00O OO O O O O OO O O O O O 0 O
37 00000000 O0 O OO O0OOO O 0O O O O O
67 00 00000O0O0 O OO OO0 O OO O O O O
20 0000000O0O0O 0 OO OU O OOUOT O O 0O O O
206 00 000000 O O O 0O OO O OO O O 0O O
39 000000O0O0O0 O OO OO O OGO O O 0O O
0 01111111 1 1 1 1 1 1 1 1 1 1 1 1 3
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Statistical results as appropriate:
There was no gatisticaly significant difference between deta from the
control and 3.7 - 70.0 mg/L test groups.

Remarksfield for Results:

— Bidlogicd obsavaions
- Cumulative numbers of deed parental Daphnia :
Control - 38.9mg/L: 0(mortdity: 0%), 70.0 mg/L: 3 (mortdity: 30 %)
- Timeof thefirgt production of juveniles:
Control: 8d, 3.7 mg/L: 8d, 6.7mg/L: 7.9d, 120 mg/L: 8.2d,
216 mg/L: 7.9d,389mglL: 84d, 700 mg/L: 9.2d
- Mean cumulative numbers of juveniles produced per adult dive for 21
days.
Control: 175.4, 3.7 mg/L: 1587, 6.7 mg/L: 144.9, 12.0 mg/L: 136.9,
21.6 mg/L: 1226, 389 mg/L: 103.6, 70.0mg/L: 60.9
- Was control response satisfactory: Yes.

CONCLUSIONS
L Cso and ECso vaues fter 21 days exposure were more than 70 mg/L and 46.2 mg/L (38.6 -
57.5 mg/L) based on the nomina concentration. The NOEC and LOEC for reproduction rate

were evaluated to be 3.7 mg/L and 6.7 mg/L, respectively. Experimenta designs and results
were well documented and prescribed conditions in the guideine were well satisfied.

DATA QUALITY

Reliabilities: Klimisch Code: 1 = Reliable without regtriction, Key study
Remarksfield for Data Reliability:

Wl conducted study, carried out by Toray Research Centre.

REFERENCES

Environmenta Agency of Jgpan, (1997). Ecotoxicity testing report, Test No. NMMP/EQ9/3070,
unpublished data

OTHER
Last changed :
Order number for sorting :
Remarksfield for General Remarks:
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HEALTH ELEMENTS

ACUTE ORAL TOXICITY

TEST SUBSTANCE

| dentity: 22,66 Tetramethylpiperidin-4-ol (CAS No. 2403-88-5)
Remarks: Source: Mitsui Chemicdsinc., Lot No. 6509051
Purity > 9.8 %.
METHOD

M ethod/guideline: OECD TG 401

Test type: Acute Ord Toxicity Test

GLP: Yes

Year: 1998

Species: Rat

Strain: Crj:CD (SD)

Route of administration: Ord (by sngle-dose gavage)

Doses/concentration levels:
590, 769, 1000, 1300, 1690 and 2197 mg/kg
Sex: Mde & Femae
Control group and treatment: No control and vehicle used.
Post exposure observation period: Two weeks.
Statistical methods: L Dso was calculated by the Litchfield-Wilcoxon method (1949).

REMARKSFIELD FOR TEST CONDITIONS

— Test Subjects
- Agea dudy initigtion: 7 week old for males and females.
- Weight a qudy initiation: 177 - 195 g for maes, 139- 153 g for
females.
- No. of animals per sex per dose: 5 per sex per dose group
—  Study Design:

- Vehide Didtilled weter.
- Sadlite groups and reasons they were added: None
- Clinicd observations performed and frequency:
Each rat was weighed immediately prior to trestment, the day after
and weekly thereafter for twc-week post-treatment observation period.
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The rats were observed periodicaly during this time for Sgns of
toxicity. All rats were submitted for agross pathologica examingtion
asthey died spontaneoudy, or survivors two weeks post-trestment.

RESULTS

LDso: Made : 1482 mg/kg b.w. (1239 - 1774 mg/kg b.w., 95 % confidence interval)
Femde : 1564 mg/kg b.w. (1326 - 1842 mg/kg b.w., 95 % confidence interva)

REMARKSFIELD FOR RESULTS

— Body weight: In the mae and femde rats of 1600 mg/kg b.w. group, body weight
reduction

was observed temporarily. But al surviving rats gained weight during
the
two-week observation period.
No detailed body weight data available.

—  Foodiweter consumption: No dataavailable.

— Clinicd 9gns:
Indl groups, dinica dgns of decreased locomotor activity, mydriags
and blepharoptosiswere observed in both sexes. Prone position,
hypothermia and tremors were observed in 1300 mg/kg or higher
groups of the both sexes. Moreover wasting, abdomina distension and
pdlor of the auridesin 1300 mg/kg and piloerection in the mde of
1690 mg/kg, as well as aomind digengon, palor of aurides and
loss of fur in the femaes of 1690 mg/kg were observed. The change of
main clinica sgns (decreased locomotor activity, mydriasis,
blepharoptosis) were dmost recovered after 24 hours. Degree of the
mydriags observed in 2197 mg/kg was severe.

—  Haematology: Not done.
— Biochem: Not done.

—  Ophthdmologic findings Not examined.
—  Mortdity and timeto desth:

M ortality of male and female rats dosed orally with the undiluted test material

Doseleve (mg/kg) #Dead/ # Treated Timeof Death

Males Females Males Females
592 a5 0/5 -- --
769 o5 0/5 -- --
1,000 o5 0/5 -- --
1,300 15 15 lrat-Day13 1lrat-Day6
1,690 45 3/5 3ra-Dayl 3ra-Dayl
lrat-Day 7
2,197 55 5/6 S5ra-Day 1 S5rat-Day 1

—  Gross pathology incidence and severity:
In the male and femae rats which died, the diffusona hemorrhage of
stomach gland and the red spots of duodenum were observed.

UNEP Publications 9




OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

—  Organ weight changes: Not done.

— Higtopathology: Pathologica examination was conducted using the male and
femde rats which died, hemorrhage, necros's, and vacuolar
degeneration were seen in the somach gland, and edema,
hemorrhage, necrods, and vacuolar degeneration were obsarved in
the duodenum.

CONCLUSIONS
LD50 was established at 1,482 mg/kg for male and 1,564 mg/kg for female, respectively.
DATA QUALITY
Reliabilities: Klimisch Code 1 = Religblewithout redtriction
Remarksfield for Data Reliability:

Wl conducted study, carried out by Biosafety Research Center, Foods, Drugs and Pegticides
(AnPyo Centre).

REFERENCES

Minigtry of Hedth and Wefare, Japan (1998), Toxicity Testing Reports of Environmenta
Chemicds, vdl. 6, 513 - 515.

GENERAL REMARKS
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2266 TETRAMETHYL PIPERIDIN-4-OL

ACUTE DERMAL TOXICITY

TEST SUBSTANCE

| dentity:
Remarks:

METHOD

M ethod/guideline:

Test type:
GLP:
Year:
Species:

Strain:

Route of administration:

22,66 Tetramethylpiperidin-4-ol (CAS No. 2403-88-5)
Source: CIBA-GEIGY Limited, Batch No. HT-92-034
Purity 99.7 %

OECD TG 402

Acute Dermal Toxicity Test
Yes.

1992

Rat

Tif : RAI f1

Dermd gpplication

Doses/concentration levels:

Sex:

2000 mg/kg body weight (Limit test)

Mde & Femde

Control group and treatment: No control and vehicle used.

Post exposur e observation period: 14 days.

Statistical methods;

L Dso was calculated by the Litchfidd-Wilooxon method (1949).

REMARKSFIELD FOR TEST CONDITIONS

— Test Subjects.

—  Study Design:

- Age a dudy initigtion: No data available.
- Weght a qudy initidgion: 219 - 252 g
- No. of animas per sex per dose: 5 per sex per dose group

- Pretrestment: Approximately 24 hours before treatment an areaon the

back of therat of a least 10% of the body surface was shaved with an
eectric dipper.

- Application: This substance was evenly dispersed on the skin. It was

covered with a gauze-lined semi-occlusive dressing fastened around
the trunk with an adhesive dadtic bandage. After 24 hours the dressing
was removed and the skin was cleaned with lukewarm water.
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Thereafter the skin reaction was appraised repestedly.

- Frequency of gpplication: One Sngle dose.

- Vehide Didtilled weter.

- Volume (ml/kg body weight) applied: 4

- Clinicd observations performed and frequency:

Each rat was weighed immediately before gpplication and on days 7

and 14. The rats were observed daly for 14 days. All rats were
submitted to a gross necropsy a the end of the observation period.

RESULTS

LDg: Made : > 2000 mgkg b.w.
Femde : > 2000 mg/kg b.w.

REMARKSFIELD FOR RESULTS
— Inlife observetions are depicted in Teble 1.

Table1 In-lifeobservations
Animal Appl. Days after application
No. Observationsday 1 2 3 4 5 6 7 8 9 10

2000 mg/kg, malesl -5 piloerection + +
1 -5 hunched post +
1-5 erythemaas. + + + + o+
2 Necrosis a.s. + + + + o+ + + + #

2000 mg/kg, females 1-5 piloerection + +
1 -5 hunched post +

2-5 erythema as. + +
1 erythemaas. + + + + + o+ o+
2 necrosisas. + + + + + + + + #
+ slight
hunched post = hunched posture
as. = at the application site
# = dight until day 12

Piloerection and hunched posture were seen, being common symptoms in acute dermd
tests. At the application dte erythemawas seenin dl animas. Necrosis was observed in one
mae and one femae. The animas recoverd within 8 to 13 days.

. Body weight: Individua body weight, their group means and standard deviations
are shown in Teble 2.
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Table 2 Body weight and necropsy findings
Animal Body Weights (g)
No. d0 d7 dig4 = Gross Necropsy Findings

Males dosed with 2000 mg/kg 252 305 343 TS NOA

1

2 248 271 300 TS NOA
3 249 300 348 TS NOA
4 246 290 335 TS NOA
5 244 282 326 TS NOA

mean 248 290 330
SD. 3.0 13.7 189

Females dosed with 2000 mg/kg 1 200 240 253 TS NOA
2 227 229 242 TS NOA
3 223 228 238 TS NOA
4 219 225 226 TS NOA
5 228 235 240 TS NOA

mean 223 231 240
SD. 40 60 97

* terminal sacrifice
NOA no observable abnormalities

Food/iwater consumption: No data available.
Organ weight changes. Not done.
CONCLUSIONS
L D50 was established at 1,482 mg/kg for mae and 1,564 mg/kg for female, respectively.
DATA QUALITY

Reliabilities: Klimisch Code 1 = Rdiablewithout restriction
Remarksfield for Data Reliability:

Well conducted study, carried out by Chiba Additive GmbH Lampertheim

REFERENCES

Ciba additive GmbH Lampertheim (Ciba-Geigy, Test N0.924124)

GENERAL REMARKS
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ACUTE SKIN IRRITATION

TEST SUBSTANCE

| dentity: 2.2,6,6-Tetramethylpiperidin-4-d (CAS No. 2403-88-5)
Remarks: Source: CIBA-GEIGY Limited, Batch No. HT-92-034
Purity 99.7 %
METHOD

M ethod/guideline: OECD TG 404
Test type: Acute Dermd Irritation/Corrosion
GLP: Yes
Year: 1992
Species:  Rabbit
Strain: New Zedand White
Route of administration: Dermd gpplication to the shaved intact dorsal skin
Doses/concentration levels: 0.5 g/patch
Sex: Mde
No. of animalsper dose: 3
Remarksfield for Test Condition:
Test Subjects:
Age Not stated
Weight a sudy initigtion: 2440- 2710 g
Doses 0.5 g/animd
Doses per time period: 4 hours exposure
Volume of administration or concentration: Test substance was applied to the
flank (gpprox.12 - 16 cm? and then covered with an duminium foil.
Post dose observation period: After the 4-hour exposure the patch was removed

and the skin stes were evaluated. Scores were taken 1 hours, 1, 2, 3, 7, 10 and
14 days after patch removal.

Study Design:
Clinicd observations performed and frequency:

The animas were checked daily for systemic symptoms.
Organs examined at necropsy: Not stated

% UNEP Publications




OECD SIDS 2266 TETRAMETHYL PIPERIDIN-4-OL

RESULTS

One hour &fter patch remova the trested skin of anima No. 1 appeared severdly corroded.
From 24 hours up to 72 hours after patch removal the trested skin of thisanimd till appeared
necrotic. Additionaly, crust formations had developed which were partidly doughing off from
day 10 until day 14. In the remaining two animals skin reactions were less prominent. Besides
erythema and edema reactions scaling was observed towards the end of the observation period.
The skin reactionsin anima No. 1 were not reversible within 14 days after patch removd. The
skin reections observed were reversible in two animas until the end of the observation period
on day 14.

REMARKSFIELD FOR RESULTS

Examination schedule Skinirritation scores
Erythema Edema
Animal No. 1 2 3 1 2 3
Before dosing 0 0 0 0 0 0
Time after removal of the patch
60 min 4n 2 2 2 1 1
24 hrs 4c,n 2 2 3 1 1
48 hrs 4c,n 2 2 2 1 1
72 hrs 4c,n 2s 2 1 1 0
7 days 4c 2s 1s 1 1 0
10 days 4c 1ls O0s 0 0 0
14 days 4c 0 0 0 0 0
0: no pathological findings
N: Necrosis
C. crust
s scaling

CONCLUSIONS

This substance induced moderate to severe skin irritation when gpplied to the clipped abino rabhit
«in.

The skin reactions in an anima were not reversible within 14 days after paich removal.

DATA QUALITY

Reliabilities: Klimisch Code 1 = Rdiadblewithout redtriction
Remarksfield for Data Reiability

Wl conducted study, carried out by Chiba Additive GmbH Lampertheém
REFERENCES

Ciba additive GmbH Lampertheim (Ciba-Geigy, Test N0.924125)

GENERAL REMARKS
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SKIN SENSITIZATION

TEST SUBSTANCE

| dentity: 2.2,6,6-Tetramethylpiperidin-4-d (CAS No. 2403-88-5)
Remarks: Source: CIBA-GEIGY Limited, Batch No. HT-92-034
Purity 99.7 %
METHOD

M ethod/guideline: OECD TG 406 (Skin Sengdtization)

Ted type: Guinea pig maximization test
GLP: Yes

Year: 1993

Species: Guinea pig

Strain: Firbright White

Sex: Mae Femde

No. of animalsper dose: Contral group 10 (5 maesand 5 femaes)
Test group 20 (10 maes and 10 femaes)

Route of administration: Induction procedure (week 1 and 2).
Frg, intradermd injections (into the neck region).
Second, dlosed patch exposure over the injection Stes.
Challenge (week 5) and Rechallenge (week 6)
The animas were tested on the flank with this substance in Vasdline.

Induction concentration: Frs indubtion week, intraderma injection
Adjuvant/sdine mixture 1 : 1 (V/v)
1% : this subgtance in physiologicd sdine (w/v)
1% : this subgtance in the adjuvant/sdine mixture (w/v)
Second induction week, epiderma application
50% : this substance in Vasdine (w/w)

Induction vehicle: Physiologicd sdine (0.9%), sterile solution
Bacto Adjuvant, Complete, Freund
Vasdine (white petrolatum)

Challenge concentration: Chdlenge (week 5)
30 % : this substance in Vasdine
Rechallenge (week 6)
10 % : this subgance in Vasdine

Grading system used: The grading of Magnusson and Kligman.
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Remarksfield for test conditions:
Test Subjects:

Study

Weight & sudy initiation: 300 - 431 9

No of animals per dose: Test group (10 maes and 10 femdes), Control group (5
malesand 5

femaes

Design:
Induction procedure (week 1 and 2): The induction was a twestage operation.
Firg, intradermd injections (into the neck region); second, closed patch
exposure over theinjection Sites one week later.

- Hrd induction week, intradermd injection; Three pairs of intradermd injections (0.1

ml per injection) were made smultaneoudy into the shaved neck of the guinea pigs
asfollows

Adjuvant/sdine mixture 1.1 (V/V)

1% test subgtance in physiologicd sdine (W)

1% test substance in the adjuvant/sdine mixture

- Second induction week, epidermd gpplication: In the second week of induction test

substance was incorporated in vasdline (w/w) and gpplied on afilterpaper paich tothe
neck of the animals (patch 2x4 cm; approx. 0.4 g paste per patch; occluded
adminigration for 48 hours).

- Rest period: During weeks 3 and 4 no trestments were performed.
- Chalenge (week 5) and Rechdlenge (week 6): The animas were tested on the flank

with this substance in vasdine (w/w) and the vehicle done.

- Control group: A control group was trested with adjuvant and the vehide during the

induction period. During the chdlenge period the group was treated with the vehide as
well as with the test substance to check the maximum subirritant concentration of the
test substance in adjuvant treated animals.

- The concentration for the intradermd injections and the epiderma applications were as

follows

Intradermd induction: Test substance 1 %, Vehicle phiysdogicd sdine
Epidermd induction: Test substance 50 %, Vehicle vasdine

Epiderma chdlenge: Test substance 30 %, Vehicdle vasdine
Rechdlenge: Test substance 10 %, Vehicle vasdine

- Obsarvations and records;

Induction reections,After the intraderma and the epiderma induction gpplication irritant
reactions are normaly induced by the adjuvant, the high test substance concentration, or
the sodium lauryl sulfate pretrestment.

Challenge reections, Twenty four and forty eight hours after removing the dressings, the
chdlenge reections were graded according to the Draize scoring scale.

Gengd;  The sengtizing potentia of test substance was dassfied according to the
grading of Magnusson and Kligman. The body weight was recorded at start and end of
the test.

Macropathology;  Because of mortdity in the test group the surviving animas were
sacrificed and necropsied &t the end of the study. The necropsy included examination of
the externd surface of the body, dl orifices, and the cranid, thoracic and abdomind
cavities and their contents.

RESULTS

Moribund one mae and one fema e were sacrificed on experimentad day 11 and 14,
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respectively. On experimenta day 15, two femaes were found dead. After the first
challenge application 56% of the animals of the test group and 70% of the animals
of the contral group showed skin reactions. After a second challenge gpplication,
using alower test substance concentration and a new control group, 31% and 69%
of the animals of the test group were senditised 24 and 48 hours after removing the
dressings, repectively. None of the animas of the contral group showed skin
reactions during the second challenge.

Number of positive animals per group after first occlusive epidermal challenge application.

after 24 hours after 48 hours
Control group  #positive/#treated # positive/# treated
vehiclecontrol 0/10 0/10
test substance 7/10 7/10
Test group
vehiclecontrol 0/16 0/16
test substance 9/16 916

Number of positive animals per group after second occlusive epider mal challengeapplication.

after 24 hours after 48 hours
Control group  #positive/#treated # positive/# treated
vehiclecontrol 0/10 o/10
test substance 0/10 o/10
Test group
vehiclecontrol 0/16 0/16
test substance 5/16 11/16

CONCLUSIONS

22,66 Tetramethylpiperidin-4-ol is dassfied as a moderate to strong sengtizer in dbino guinea
pigs according to the grading of Magnusson and Kligman.

DATA QUALITY
Reliabilities: Klimisch Code: 1 = Reliable without restriction
Remarksfield for Data Reliability
Wl conducted study, carried out by Chiba Additive GmbH Lampertheim
REFERENCES
Ciba additive GmbH Lamperthem (Ciba-Gelgy, Test N0.924127)

GENERAL REMARKS
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REPEATED DOSE TOXICITY

TEST SUBSTANCE

| dentity:
Remarks:

METHOD
M ethod/guideline:

Test type:
Toxicity
GLP:
Yea:
Species:

Strain:

2.2,6,6-Tetramethylpipeidin-4-d (CAS No. 2403-88-5)
Source: Mitsui Chemicdsinc., Lot No. 6509051
Purity > 9.8 %.

OECD TG 422

OECD Combined Repeat Dose and Reproductive/Developmentd
Screening Test

Yes

1908

Rat

Crj:CD (SD)

Route of administration: Ora (by gavage)

Doses/concentration levels: 0, 60, 200, 600 mg/kg/day (in ditilled water)

Sex:

Exposure period:

Mde & Femde

Maes, for 48 daysfrom 2 weeks prior to mating

Females, for 41 - 52 days from 14 days before mating to day 3 of
location

Frequency of treatment: Once dally.

Control group and treatment: Concurrent vehicle. (didtilled water)

Post exposur e observation period: None.

Duration of test:

Statistical methods:

Mae; for 48 days
Femde for 41 - 52 days

Dunnett's or Scheffe' s test for continuous data.and Chi square test for
quanta deta
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REMARKSFIELD FOR TEST CONDITIONS

—  Test Subjects.

—  Sudy Desgn:

- Agea sudy initiation: 10 week old for males, 10 week old for

females

- Weight a qudy initiation: 359 - 400 g for males, 227 - 282gfor

femdes

- No. of animals per sex per dose: 12 per sex per dose group

- Vehide Didilled water
- Sadlite groups and reasons they were added: None
- Clinica observations performed and frequency:

Genera condition was observed once a day, body wt. was
determined on the firgt day, the last day of the adminigtration, the day
of sacrifice and once aweek during the administration period. For
pregnant females, body wt. was determined on the day 0, 14 and 20
of gestation and on day 0 and 4 of lactation. Food consumption was
determined on the same day when body wt. was determined for 24 hr.
For males heematology and biochemigtry were conducted only at the
time of necropsy after 48 days of test substance exposure,

- Organs examined at necropsy:

Organ weight: For both sxes brain, pituitary gland, thyroid gland, heart, liver, kidney,

RESULTS

NOAEL

LOAEL

spleen, adrend, thymus, and in addition for mdes testes and
epididymis

Microscopic:  All animds in control and 600 mg/kg group, and
unfertilized animas in other groups brain, spind cord, pituitary gland,
gyeddl, thyrod gland (induding parahyroid gland), thymus, heat,
trachea, lung, liver, kidney, adrend, pleen, somach, smdl intesting,
large intesting, pancress, urinary bladder, bone marrow, scidic nerve,
lymph node, tedes epididymis, progae, semind vedcde ovay,
uterus, vaging, mammary gland. All pregnant maes and femdes in 60
and 200 mgkg group: kidney and any organs which might be
expected to have histopathologica changes at the higher doses.

Mde : <60mgkg/day
Femde: < 60 mgkg/day

Not determined.

REMARKSFIELD FOR RESULTS.

—  Body weight:

For malesat 200 mg/kg, atendency for low body weight gain during
adminigration period was observed and gatidticaly sgnificant
difference from controls was noticed for body weight gain 29 - 43
days (Dunnetstest p< 0.05). Low body weight gain during the
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Significant differencefrom control group; *: P £ 0.05 **: P£ 0.01
Mean £ S.D.
Unit; gram

—  Food/weter consumption:

For males a 600 mg/kg, atendency for increase in food consumption
during adminigration period was obsarved and daidicaly sgnificant
differences from controls were noticed on day 8 - 48 (Dunnets test p<
0.01). For femades a 600 mgkg, atendency for increase in food
consumption during the premating period (Dunnets test p< 0.01) and
gedtationperiod (Dunnetstest p< 0.05) was observed However, the
datigticaly sgnificant difference from controls was not observed
during the lactation period in dl groups.

OECD SIDS 2266 TETRAMETHY| PIPERIDIN-4-OL
gedtation period in females at 200 mg/kg was asoobserved (Dunnets
test p< 0.05).In both sexes a 600 mg/kg, a more remarkable body
welight decrease was observed a the same time (Dunnets test p<
0.01).

Table-1 Body weight change of malerats
Dose level (mg/kg) 0 60 200 600
No. of animals 12 (N) 12 (N) 12 (N) 12 (N)
Days of experiment 1 385412 (12) 3B5+11 (12) 385+11 (12) 385412 (12)
8 403+17 (12) 300+23(12)  395+13(12)  368+41(11)
15 422421 (12) 419+23(12)  409+20(12) 402421 (9)
2 445+20 (12) 436+28(12)  428+19(12) 416417 (9)*
2 473+20 (12) 463+29 (12)  448+19 (12)*  441+20 (9)**
<) 493+21 (12) 43432 (12)  463+23 (12 455+22 (9)**
3 503+18 (12) 494429 (12) 474424 (12)*  465+24 (9)**
49 482+19 (12) 47532 (12)  450+26 (12)**  438+19 (9)**
Gain 1-83 118+14 (12) 100+22 (12) 80+20 (12)**  81+19 (9)**
Significant differencefrom contraol group; *: P£ 0.05 **: P£ 0.01
Mean = S.D.
Unit; gram
Table-2 Body weight change of femalerats
Doselevel (mg/kg) 0 60 200 600
Before mating period
No. of animals 12 (N) 12 (N) 12 (N) 12 (N)
Days of before mating 1 251+14 (12) 252+13 (12) 253+15 (12) 252+14 (12)
8 259+16 (12) 57+13(12)  253+18(12)  255+12(11)
15 268+14 (12) 266+13(12)  261+19(12)  270+17 (11)
Gain 1-15 17+8(12) 14+9(12) 8+8(12) 17+14 (11)*
Gestation period
No. of animals 12 (N) 12 (N) 12 (N) 12 (N)
Day of gestation 0 281415 (12) 276+22 (11) 274418 (12) 280+19 (10)
310+16 (12) 310+18(11)  301+22(12)  301+22(10)
14 350+17 (12) 39+15(11)  339+23(12)  336+19(10)
2 458+20 (12) A57+22 (11) 432430 (12)*  418+27 (10)**
Gain 0-21 176+12 (12) 181+11 (11)  158+18 (12**  138+15 (10)**
L actation period
No. of dams 12 (N) 11 (N) 12 (N) 10 (N)
Day of Lactation 0 315+21 (12) 323+27 (11) 203+32(12)  288+25(10)
4 332423 (12) P7+21(11)  308+26(12)  312426(9)
Gain 0-4 18+24 (12) 4+21 (10) 15+24 (12) 2024 (9)
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Table-3 Food consumption change of malerats

Doselevel (mg/kQg) 0 60 200 600
No. of animals 12 (N) 12 (N) 12 (N) 12 (N)
Days of experiment 1-8 28+2(12) 29+ 4 (12) 28+ 2 (12) 24+ 7 (12)
8-15 30+ 2(12) 31+2(12) 31+ 2(12) 35+ 3 (9>
2-2 31+ 2(12) 31+ 2 (11) 31+ 2(12) 34+ 3 ( 9+
29-3%6 32+2(12) 32+ 3(12) 32+ 2(12) 35+ 2 (9=
36-43 30+2(12) 31+ 2(12) 31+ 2(12) At 2 (9=
43-48 30+2(12) 31+ 2(12) 30+ 3(12) A+ 3(9*F*
Cumulativeconsumption
1-15 410£28 (12) 41636 (12)  413#30(12)  428+36(9)
2-48 798+38 (12) 81056 (11) 811+49 (12) 889+51 ( 9)**
Significant difference from contraol group; *: P?0.05 **: P?0.01
Mean + S.D.
Unit; gram
Table-4 Food consumption change of femalerats
Dose level (mg/kg) 0 60 200 600
Before mating period
No. of animals 12 (N) 12 (N) 12 (N) 12 (N)
Days of before matingl- 8 21+1(12) 22+1(12) 21+ 2 (12) 21+1(11)
8-10 22+ 2(12) 23+1(12) 24+ 2 (12) 27+ 2 (11)**
Cumulativeconsumption
1-15 305+21 (12) 310+19(12)  314#24(12)  341+25 (11)**
Gestation period
No. of dams 12 (N) 11 (N) 12 (N) 10 (N)
Day of gestation ~ 0-7 27+2(12) 28+ 1(11) 28+ 2(12) 29+ 4 (10)
7-14 28+ 2 (12) 31+ 1(11) 31+ 3(12) 31+ 3 (10)*
14-2 29+39(12) 31+ 2(11) 29+ 2 (12) 29+ 4 (10)
Cumulativeconsumption
0-21 593+12 (12) 626+23 (11) 614+41 (12) 627+57 (10)
Lactation period
No. of dams 12 (N) 11 (N) 12 (N) 10 (N)
Day of Lactation 0-4 35+10(12) 32+ 8(11) 33t 8(12) 35+10(9)

Significant difference from contraol group; *: P£?0.05 **: P£70.01

Mean £ SD.
Unit; gram

Clinicd 9gns:

B lepharoptosis and mydriasis were observed in dl groups of bath

sexes, and their changes were doserdated. In 60 mg/kg/day group,
mydriass was observed only in one mae and one femae, on the
other hand blepharoptosis was observed in eight of 12 mdes (812)
and dl femaes (12/12). But both dlinical sgnswere dight and
observed only sporadicdly.

Table-1 Clinical observationsin malerats.

Dose level

miyriasis(mg/kg) 1-7
0 0 0
60 0 1
200 4 4
600 2 1
blepharoptosis 0 0 0
60 3 2
200 2 12
600 2 10

Days experiment
8-14 15-21 22-28 29-35 36-42 43-49 (1-49)

~NOoOoo

oRr o

Total

0 0 0 0 0
0 0 1 0 1
0 0 8 2 9
9 9 9 8 12
0 0 0 0 0
1 0 6 0 8
12 12 12 12 12
9 9 9 9 12
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dead 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0

200 0 0 0 0 0 0 0 0

600 1 2 0 0 0 0 0 3

number of group 0 12 12 12 12 12 12 12 12
&0 12 12 12 12 12 12 12 12

200 12 12 12 iV 12 12 12 12

600 12 11 9 9 9 9 9 9

Table-2 Clinical observationsin femalerats. (Before and during mating period)

sgns Doz level Days experiment Total
miyriasis(mg/kg) 1-7 8-14 15-21 22-28 29-35 36-42 43-49 (1-49
0 0 0 0 0 0 0 0 0
60 0 1 0 0 0 0 0 1
200 3 1 0 0 0 0 0 4
600 12 11 10 2 1 1 1 12
blepharoptosis 0 0 0 0 0 0 0 0 0
60 u 12 8 0 0 0 0 12
200 12 12 12 0 0 0 0 12
600 12 11 u 2 1 1 1 12
dead 0 0 0 0 0 0 0 0 0
60 0 0 1 0 0 0 0 1
200 0 0 0 0 0 0 0 0
600 1 0 0 0 0 0 0 1
number of group 0 12 12 12 0 0 0 0
60 12 12 1 0 0 0 0
200 12 12 12 0 0 0 0
600 12 11 n 1 1 1 1

Table-3 Clinical observationsin femalerats. (Gestation period)
sgns Dose level Days experiment Total

miyriasis (mg/kg)0 1 2 34567 89 10 11 12 13 14 15 16 17 18 19 20 21 2 23 0-23
0 0000O0O0O0OO0OO0 O O O OOOOOOOOOOUO o
60 0000000000 O 121 0 O O O OOOOOTUOOTG O 1
200 1321133301 1 11 000O01 112 200 1
600 876 7899897 7 8 6 555 47 9 99 9 4 0 10
blepharoptosis
0 0000000000 O O O OOOUOOOOOOOU O o
60 5556647344 3 2 3 21 4 3 2 6 5051 0 10
200 12121212121212111112 12 12 12 12 12 11 12 12 12 12 10 11 6 O 12
600 10101010101010101010 10 10 10 10 10 10 10 10 10 10 10 10 4 O 10
number of group
0 12121212121212121212 12 12 12 12 12 12 12 12 12 12 12 12 12 8
60 11111111111111111111 11 11 11 11 11 11 11 11 11 11 11 11 11 3
200 12121212121212121212 12 12 12 12 12 12 12 12 12 12 12 12 12 7
600 10101010101010101010 10 10 10 10 10 10 10 10 10 10 10 10 10 4
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Table-4 Clinical observationsin femalerats. (L actation period)

sgns Doselevel Days experiment Total
miyriasis (mg/kg) 0 1 2 3 4 0-4
0 0 0 0 0 0 0
60 0 0 0 0 0 0
200 10 10 8 2 0 12
600 9 8 9 8 0 10
blepharoptosis 0 0 0 0 0 0 0
60 3 1 1 1 0 3
200 12 12 12 12 0 12
600 10 10 9 9 0 10
number of group 0 12 12 12 12 12
60 11 11 u 1 n
200 12 12 2 2 12
600 10 10 10 9 9
— Haematology :
Maes No dose-rdated changes in haematology.
— Biochem:
Males: No dose-rdaed changesin biochemidry.
— Urindyss Not examined
—  Ophthdmoalogic findings Not examined.
— Mortdity and time to deeth:
Males. In 600 mg/kg group, one and two animals died after 6 and 9 days,
respectively.
Female: In 60 mg/kg group, one animd died after 16 days. In 600 mg/kg,

oneanmd died after 3 days.

In the dead femderat a 60 mg/kg/day, the cause of degth
was not determined. But, in the dead rats at 600 mg/kg/day
group, it was diagnosed that the cause of death occurredby
test substance.

- Graoss pathol ogy incidence and severity:

No changesin gross pathology in the survivd rats.

However, the reddish spots of digetive tracts, the abnormd foci with
gadtric ulcer, and the vacuolar degeneration in rend tubular epithdium
were observed in the desth rat of 600 mg/kg groups.

- Organ weight changes.
Mde :Increase of adrendsweight was observed in 600 mg/kg group

Femde : In 600 mg/kg, increase of organ weight were observedin
adrends and liver.
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Doselevel (mg/kg/day) 0 200 600 0 200 600
Absolute weight

Liver (g Mean * SD) 13.56+0.08 1294+1.92 11.76+1.09"* 1445+ 1.82 14.56 + 1.07 1543+ 243
Adrenals (mg, Mean + SD) 66 + 2 67+1271+8 8010 862+8 87+10

Relative weight
Liver (mg, Mean + SD) 2815+ 0.086 2.867+0.315 2.682+0206 4.341+ 0.396 4.741+0270 4.927 +0.535**
Adrenal (mg, Mean + SD)  13.688+ 1.934 14.865 + 2.922 16.250 + 1.836*24.142+ 2978 26.647 +2.910 27.825 + 2.976*

- Higtopethology Abnormdlities of the surviva rats were not observed in pathological
examination. However, the red spots of digestive tracts, abnormd foci

with gadtric ulcer and the vacuolar degeneration of rend tubular
epithdium were observed in the dead rats of 600 mg/kg group.

CONCLUSIONS

Body weight gain was decreased a more than 200 mg/kg/day in both sexes In dinicd sgns,
blepharoptos's and mydriass were obsarved in dl groups of both sexes, and their changes were
doserdaed. In 60 mg/kg/day group, mydriass was observed only in one mae and one femde,
on the other hand blephraoptoss was observed in eight of 12 maes (8/12) and dl femdes
(12/12). But, both dinicd sgnswere dightly and observed only sporadicaly. Deed rats were
observed in onefemade at 60 mg/kg/day, and in three maes and one femae a 600 mg/kg/day.
Asfor the dead femderrat a 60 mg/kg/day, the cause of death was not determined since no
histopathologica change related to desth was observed. However, in the dead rats of 600
mg/kg/day group, the reddish spats in digedtive tracts, dbnormd foc with gadiric ulcer and the
vacuolar degeneration in rend tubular epithelium were obsarved. On the basis of
blephraoptosis dinical Sgnsin 60, 200 and 600 mg/kg /day groups, a NOAEL of less than 60
mg/kg/day was established for both sexes of rats exposed to this substance.

DATA QUALITY
Reliabilities: Klimisch Code 1 = Rdiablewithout restriction
Remarksfield for Data Reliability

Wil conducted study, carried out by Biosafety Research Centre, Foods, Drugs and Pegticides
(Anpyo Centre) (Japan).

REFERENCES

Minigry of Health and Welfare, Japan (1998), Toxicity Testing Reports of Environmenta
Chemicals,val. 6, 516 - 529,

GENERAL REMARKS

This study was conducted to examine both repeated dose toxicity and
reproductive/developmentd toxicity as an OECD screening combined study. Therefore,
biochemica and heematologicd andys's, and urindysis for females was not performed.
Functional observation, estrous cycle length and pattern, and sperm examination were not
performed because the test was conducted by the TG adopted in 1990.
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TOXICITY TO REPRODUCTION

TEST SUBSTANCE

I dentity: 2.2,6,6-Tetramethylpiperidin-4-d (CAS No. 2403-88-5)
Remarks: Sourcee MITSUI CHEMICALS INC. Lot No. 6509051
Purity > 9.8 %.
METHOD

Method/guideline: OECD TG 422

Test type: OECD Combined Repeat Dose and Reproductive/Developmental
Toxicity Screening Test

GLP: Yes

Year: 1998

Species: Rat

Strain: Crj;CD (SD)

Route of administration: Ord (by gavage)

Doses/concentration levels:
0, 60, 200, 600 mg/kg/day (in digtilled weter)

Sex: Mde & Femde

Exposure period:
Mae: for 48 days from 2 weeks prior to mating
Female: for 41 - 52 daysfrom 2 weeks prior to mating to day 3
postpartum throughout mating and pregnancy.

Frequency of treatment: Once dally.

Control group and treatment: Concurrent vehicle (ditilled water).

Post exposur e observation period: None.

Duration of thetest:  Mde for 49 days
Femde: for 42- 53 days

Statistical methods: Dunnett's or Scheffe' s test for continuous data.and Chi square test for
quantal data

REMARKSFIELD FOR TEST CONDITIONS
— Test Subjects:

- Agea dudy initiation: 10 week old for males, 10 week old for
femdes
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—  Study Dedgn:

- Weight a qudy initiation: 359 - 400 g for maes, 227 - 282 gfor

femdes

- No. of animals per sex per dose: 12 per sex per dose group

The femde animals were sacrificed on the day 4 of lactation. Femdes
with no ddivery were killed 4 days after the delivery expected dete
(/10 in 600 mg/kg group).

- Vehide didtilled water
- Sadlite groups and reasons they were added: None
- Mating procedures. Mdeffemae per cage; 1/1, length of cohabitation;

a themost 3 days, until proof of pregnancy (formetion of vagind
clogng or sperm detection in vaging)

- Clinica observations performed and frequency:

Parent: General gppearance once a day

Foetus. Generd gppearance once a day dfter birth

Haematology and biochemigtry for maes conducted only at the time
of necropsy after 49 days of test substance exposure.

- Organs examined at necropsy:
- Parent: organ weight: brain, thyroid gland, liver, kidney, spleen,

adrend, thymus and for maes, testes and epididymis.

Microscopic: Dead animasin 60 and 600 mg/kg group, and the
parent from which al pups died in 600 mg/kg group : brain, spind
cord, pituitary gland, eyebd|, harderian gland, sdivary gland, tongue,
thyroid gland (induding parathyroid gland), thymus, heart, tracheg,
bronchus, esophagus, lung, liver, kidney, adrend, spleen, somech,
duodenum, smdl intestine, large intestine, pancress, urinary bladder,
sternum, bone marrow, sciatic nerve, lymph node, testes, epididymis,
progtete, semind vesicdle, ovary, uterus, vagina, mammary gland, skin.
All pregnant maes and femaes in 60 and 200 mg/kg group: kidney
and any organs which might be expected to have hisopathological
changes & the higher doses.

Foetd: Full macroscopic examingionson dl of pups

- Parameters assessed during study:

Body wt. (for males, once aweek, the first and the last day of the
adminigration, the sacrificed day : for pregnant femades, onday 0, 14
and 20 of gestation, on day 0 and 4 of |actation), food/water
consumption (once aweek, on the same day when body wit.
determined), No. of pairs with successful copulation, copuletion
index (No. of pairs with successful copulatior/No. of pairs

matedx 100), estrus cycle, No. of pregnant femaes, fertility index
(No. of pregnant animas/No. of pairs with successful
copulaionx100), No. of corporalutea, No. of implantation Sites,
implantation index (No. of implantation stes’No. of corpora
luteax100), No. of living pregnant females, No. of pregnant females
with parturition, gestation length, No. of pregnant femaes with live
pups on day 0, gestation index (No. of femaes with live pups/No. of
living pregnant femaesx100), No. of pregnant femaes with live
pups on day 4, ddivery index (No. of pups borr/No. of implantation
Stesx100), No. of pupsdive on day 0 of lactation, live birth index
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(No. of live pups on day O/No. of pups borrx100), sex ratio (Totd

No. of mae pups'Tota No. of femae pups), No. of pups dive on day
4 of lactation, viability index (No. of live pups on day 4/No. of live
pups on day 0x 100), body wt. of live pups (on day 0 and 4)

RESULTS
NOEL parental toxicity: NOEL: Mde> 600 mgkg/day Femae 200 mg/kg/day
NOEL foetal toxicity: ~NOEL: 200 mgkg/day

Actual dosereceived by dose level by sex if available:

0, 60, 200, 600 mg/kg/day for both sexes

M ater nal data with dose level:

Edtrous cycle examination, continuous diestrus was observed in three
femdes of the 600 mg/kg group and the mean estrous cyde of this
group showed extenson compared with the control group (p < 0.05).

Foetal data with dose level
Mae and femae pups of the 600 mg/kg group showed lower body
weights on day 4 of lactation.

REMARKSFIELD FOR RESULTS

Mortdity and day of degth :
Desths caused by the test substance were observed one female (on 16
day) of the 60 mg/kg group, and three males (on 6 - 9 day) and one
femde (on 3 day) of the 600 mg/kg group.
Body weight :  Low body weight gain during the premating period in
females at 200 mg/kg was observed (Dunnets test p< 0.05).
Food/water consumption:
For maes, atendency for increase in food consumption during
adminigtration period was observed a 600 mgkg, and Satistica
significant difference from controls was noticed on day 8 to 48 of the
adminigration.
For females, statistica significant difference from controlswas
observed during premating period (on 8- 15 day) and gestation period
(on7 - 14 day), respectively.

— Reproductivedata :  No Satigtica sgnificant dif ference from controls.

- Feta data: No satistica sgnificant difference from controls.

- Grosdy visble dnormdities, externd, soft tissue and skeletd abnormdities:
No satisticaly sgnificant effects were obsarved in dl groups
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Reproduction results of rats treated ordly with 2,2,6,6- Tetramethylpiperidin-4-ol

Doselevel (mg/kg/day) 0 60 200 600
No. of pairs mated 12 11 12 10
No. of pairs mated with successful copulation 12 11 12 10
Copulation index (%) 100 100 100 90.9
No. of pregnant females 12 11 12 10
Fertility index (%) 100 100 100 100
Pairing days until copulation (Mean £S.D.) 29+11 2.3+0.9 2.4+0.7 31+08
No. of corpora lutea (Mean + SD) 188+ 1.5 206+2.9 196+ 25 186+1.7
No. of implantation sites(Mean +S.D.) 176+ 1.6 172+ 3.3 182+1.9 170+ 23
Implantation index (%, Mean + S.D.) 934+5.4 835+ 14.3 932+7.5 91.3+8.0
No. of pregnant femaleswith parturition (Mean +S.D.)

12 11 12 10
Gestation length (days, Mean £ SD) 22.7+0.5 223+0.5 226+0.5 24+05
Gestation index (%) 100 100 100 100
Estruscycle (days, Mean + S.D) 41+0.3 41+03 43+05 45+0.4°

Copulation index (%)=(No. of pairswith successful copulation / No. of pairs mated)x100
Fertility index (% )=(No. of pregnant females/ No. of pairswith successful copulation)x100
Gestation index (% )=(No. of femaleswith live pups/ No. of pregnant females)x100
Significant differencefrom control group ; ° : P <0.05

Litter results of rats treated ordly with 2,2,6,6- Tetramethylpiperidin-4-ol

Dose level (mg/kg/day) 0 60 200 600
No. of pups born 16.3+£2.0 153+3.3 154+1.5 157+27
Delivery index (%) 929+7.0 90.3+ 16.2 85.2+6.9 921+6.0
No. of pupsalive on day 0 of lactation

Total 16.3+ 2.0 152+3.3 153+14 157+27
Male 82+22 7723 79+1.8 70+ 30
Female 82+15 75126 74+22 87+23
Live birth index (%) 100 £ 0.0 995+ 1.8 995+ 1.7 100+ 0.0
Sex ratio (Male/Female) 1.05+0.37 115+ 0.46 1.22 + 0.60 090+ 057
No. of pupsalive on day 4 of lactation

Total

Male 7.8+2.0 75+22 6.5+2.7 43+29
Female 74+11 65+25 6.3+25 64+ 37
Viability index (%)

Total 96.1+ 7.5 96.8+5.4 827+ 28.4 672+ 39.2
Male 91.9+9.9 86.2+ 10.4 85.8+ 20.3 707+ 3%.0
No. of total dead pupsborn (Mean + S.D.) 00+0.0 01+0.3 01+0.3 00+ 00
Stillbirth 00+0.0 0.0+0.0 0.0+0.0 00+ 00
cannibalism 00+0.0 01+0.3 01+0.3 00+ 00

Delivery index (%)=(No. of pupsborn/ No. of implantation sites)x100
Livebirth index (%)=(No. of live pupson day 0/ No. of pupsborn)x100
Viability index (% )=(No. of live pups on day 4/ No. of live pups on day 0)x100
Sex ratio=Total No. of male pups Total No. of female pups
Valuesareexpressed asMean+S.D. Except sex ratio.

CONCLUSIONS

On the basis of these findings, NOEL of 2,2,6,6-Tetramethyl-4-hydroxypiperidine for reproductive
toxicity to parenta rats were considered to be more than 600 mg/kg/day for maes, and 200
mg/kg/day for femaes. Moreover, NOEL of the test substance to F1 offpring was established to

be 200 mgkg/day.
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DATA QUALITY

Reliabilities: Klimisch Code: 1 = Rdiable without restriction

Remarksfield for Data Reliability

Wl conducted study, carried out by Biosafety Research Centre, Foods, Drugs and Pesticides
(Anpyo Centre) (Japan).

REFERENCES

Ministry of Health and Wefare, Japan (1998), Toxicity Testing Reports of Environmental
Chemicals,vdl. 6,516 - 529.

GENERAL REMARKS

This sudy was conducted to examine both repested dose toxicity and
reproductive/developmentd toxicity as an OECD screening combined studly.
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GENETIC TOXICITY IN VITRO (BACTERIAL TEST)

TEST SUBSTANCE

I dentity: 22,66 Tetramethylpiperidin-4-ol (CAS No. 2403-88-5)

Remarks: Source: Mitsui ChemicasInc. Lot No. 6509051
Purity >99.8%

METHOD

M ethod/guideline: Guidelinefor Screening Toxicity Testing of Chemicas (Japan) and
OECD TG 471 and 472

Test type: Reverse mutation assay

GLP: Yes

Yesar: 198

Species/Strain: Salmonella typhimurium TA100, TA1535, TA98, TA1537

Escherichia coli WP2 uvr A

Metabolic activation:  with and without S9 from rat liver, induced with phenobarbitd and
5,6-benzoflavone.

Statistical methods: No datistica andysswas done.
REMARKSFIELD FOR TEST CONDITIONS

Study Design:

- Concentration:
- $9: 0, 156, 313, 625, 1250, 2500, 5000 wy/plate
+59: 0, 156, 313, 625, 1250, 2500, 5000 uy/plate

- Number of replicates. 2

- Platestest: 3

- Procedure; Pre-incubetion

- Solvent: Didtilledwater

- Pogtive controls
-SOmix ; 2(2furyl)-3-(5-nitro-2-furyl) acrylamide (TA100, TA98),
N -ethyl-N’-nitre-N-nitrasoguanidine (WP2 uvrA), sodium azide
(TA1535) and 3-aminoacriding(TA1537)
+S9mix ; 2aminoanthracene(five drains)

RESULTS

Cytotoxic concentration:

Toxicity was observed asfollow:
With metabalic activation: 2500 ug/plate; TA100, TA1537
5000 ug/plate; TA98, TA 1535, WP2 uvrA
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Without metabolic activation: 2500 ug/plate; TA100, TA98, TA1537
5000 ug/plate; TA1535, WP2 uvrA

Genotoxic effects:

— With metabolic activation: (1 [1 I

—  Without metabolic activation: [T [1 X
REMARKSFIELD FOR RESULTS
CONCLUSIONS
Bacteria gene mutation is negetive with and without metabolic activation.
DATA QUALITY

Reliabilities: Klimisch Code: 1 = Reliable without restriction
Remarksfield for Data Reliability
Wl conducted study, carried out by Mitsubishi Chemica Safety Indtitute Ltd., (Japan).
REFERENCES

Ministry of Hedlth and Welfare, Japan (1998), Toxicity Testing Reports of Environmental
Chemicas,vd. 6,530 - 533.

GENERAL REMARKS

None.
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GENETIC TOXICITY IN VITRO (NON-BACTERIAL IN VITRO TEST)

TEST SUBSTANCE

Identity: 2.2,6,6-Tetramethylpiperidin-4-d (CAS No. 2403-83-5)
Remarks: Source: Mitsui Chemicas Inc. Lot No. 6509051
Purity > 9.8%
METHOD
M ethod/guideline: Guiddinefor Screening Mutagenicity Testing of Chemicals
(Japan) and OECD 473
Test type: Chromosomd aberration test
GLP: Yes
Year: 1997 - 1998
Species/Strain: CHL/IU cdl

Metabolic activation:  with and without S9 from rat liver, induced with phenobarbitd and
5,6-benzoflavone.

Statistical methods: Fisher's exact andysis
REMARKSFIELD FOR TEST CONDITIONS
Study Design:

For continuous treatment, cells were treated for 24 or 48 hrs without
0.

For short-term treatment, cells were treated for 6 hrs with and without
39 and cultivated with chemical-free fresh mediafor 18 hrs.

Based on the results of cell growth inhibition tegt, the test
concentrations were decided asfollows:;

- Concentration:
[Maintest]
-S9 (continuous treatment) :0, 200, 200, 400, 800 ug/mL
-S9 (short-term treatment) : 0, 100, 200, 400, 800 ug/mL
+S9 (short-term treatment) :0, 200, 200, 400, 800 ug/mL
In the short-term trestment assay without SO mix, as mitotic index at
the highest concentration was 6.6, three additiond testswere
conducted a up to 2000 ug/mL.
[Additiond test 1]

-S9 (short-term treatment) : 0, 800, 1000, 1200 ug/mL
[Additiond test 2 & 3]
-S9 (short-term treatment) : 0, 1000, 1500, 2000 ug/mL
- Plates/test: 2
- Solvent: Didilled water
- Positive controls:
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Mitomycin C for continuous trestment
Cyclophosphamide for short-term treatment

RESULTS

Cytotoxic concentration:

Toxicity was observed in continuous and short-term treatment with or without SO mix as follows:
With metabolic activation : (6h short treatment): 726 ug/mL
Without metabolic activation:  (6h short trestment): 565 ug/mL

Without metabolic activation :(24h continuous trestment): 572 ug/mL
Without metabolic activation :(48h continuous trestment): 683 ug/mL

Genotoxic effects:

Clastogenicity palyploidy

+ ? - + 7 -
—  Withmetebolic adtivation: [ ] [ ] [X] [ 1 [ 1 [X
—  Without metabolic activation:[X] [1 [1 [T [ 1 [X

REMARKSFIELD FOR RESULTS
Structura or numerica chromosome aberration was not induced a any treatment conditions of
main study. In additiond tests for the short-term trestment assay without S9 mix, structura

chromosome aberration was induced a 2000 ug/mL under mitotic index of 1.6 or 3.3. Numericd
chromosome aberration was aso induced at 2000 ug/mL, but the reproducibility was not recognized.

CONCLUSIONS

Authors concluded that chromosomd aberration of 2,2,6,6-tetramethyl-4-hydroxypiperidine
was positive. However, the result was reassessed as described below "Generd Remarks'.

DATA QUALITY

Reliabilities: Klimisch Code 1 = Reliable without restriction

Remarks fidd for Data Rdliability

Wl conducted study, carried out by Mitsubishi Chemica Safety Inditute Ltd., (Japan).
REFERENCES

Minigtry of Hedth and Wdfare, Japan (1998), Toxicity Testing Reports of Environmental
Chemicdls, vadl. 6, 534 - 538.

GENERAL REMARKS

As chromosoma aberration was observed only a much higher than 50 % cell growth
inhibitory concentration, which was consdered to be due to cytatoxicity, this result should be
consdered to be equivoca.
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2266 TETRAMETHYL PIPERIDIN-4-OL

GENETIC TOXICITY INVIVO

TEST SUBSTANCE
| dentity:

Remarks:

METHOD

M ethod/guideline:

Test type:
GLP:
Year:
Species:

Strain:

2,266 Tetramethylpiperidin-4-d (CAS No. 2403-88-5)

Source: Mitsui Chemicas Inc. Lot No. 1502081
Purity > 99.92%.

OECD TG 474

Micronucleus Test
Yes.

2001

Rat

Crj:CD (SD)

Route of administration: Ord (by gavage)

Doses/concentration levels: 0, 250, 500, 1000 and 1500 mg/kg

Sex:

Mde

Control group and treatment:

Exposure period:

Statistical methods:

Negative control substance; Water for injection Pogitive control group;
Cydophosphamide

2days

ThelE rdio, an indicator of suppresson of bone marrow cdl
growth, was analyzed by Student's t-test.
For theincidence of MNIE's, tables of Kastenbaum and Bowman were

applied

REMARKSFIELD FOR TEST CONDITIONS

— Test Subjects:

—  Number of animds

— Body weight:

Forty male Crj: CD (SD) IGS rats (seven weeks old) were purchased
from Charles River Jgpan, Inc. on March 13, 2001. Hedlthy rats were
used in this study after quarantine and acclimation for six days. They
were saven weeks old and weighted from 273 - 299 g on the day of
adminidration.

Five rats per group were used.

The animas were weighted just before adminigtration and before
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preparation of specimen.

—  Sampling time: The animasin each group were sacrificed 24-hours after the fina
adminigretion.

—  Experimentd design:  Thetest design in the micronucleustest is asfollows.

Treatment group Dose (mg/kg) Times Number of animals
Water for injection* 0 2 6
Test substance 250 2 6
Test substance 500 2 6
Test substance 1000 2 6
Test substance 1500 2 6
Cyclophosphamide 20 2 6
—  Preparation of specimen:
Animals were euthanized by CO; inhdation 22 to 24 hours after the find
adminidration.

The ends of each bone were cut off and the bone marrow was drained into a test
tube by injecting 1 mL of fetd bovine (FBS, GIBCO BRL) into the bone.

This mixture of bone marrow and FBS were centrifuged (1000 r.p.m. for 5 min.)
and the supernatant was removed. The bone marrow cells suspension was smeared
onto a clean dide. The dides were stained with acridine orange solution.

—  Obsarvation of dides:
The coded smear dides were observed under amicroscope. Two thousand
immature erythrocytes (IE) were examined per anima, the number of
micronucleated immature erythrocytes (MNIE) per 2000 IE s was determined and
the ratio (%) of MNIE calculated.
Five hundred erythrocytes (1E + mature erythrocytes. ME) per animd were
observed, and the ration of |E’sto dl the erythrocytes was determined as an
indicator of suppression of the increase in bone marrow cdls.

— Sdidicd andyss
The E ratio, an indicator of suppression of bone marrow cdll growth, was andyzed
by Student’s t-test. The incidence of MNIE was applied by Kastenbaum and
Bowman' s tables.

RESULTS
The MNIE % vaues of this substance treatment groups were within 0.08 to
0.12% and no significant difference was observed in comparison with the
negative control group (0.07%).
The |E % values were 47.30% a 250 mg/kg, 45.47% at 500 mg/kg, 43.90% at
1000 mg/kg and 39.96% at 1500 mg/kg, respectively, and these displayed
sgnificant differences in comparison with the negative control group (50.87%).
1 of 6 animasdied & 1500 mg/kg.
MNIE % and IE % were 3.50% and 40.20%, respectively in the positive control
group, and showed significant differencesin comparison with the negative
control group.
The negative control incidences of MNIE among tests was within the range of
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f[he laboratory background data and positive control ones showed remarkable
I'Ir']r?se?;nicd dose not induce micronucle under the test condiitions employed.
CONCLUSIONS
This chemica does not induce micronucdle under the test conditions employed.
DATA QUALITY

Reliabilities: Klimisch Code: 1 =Rdiable without restriction
Remarksfield for Data Reiability

Wl conducted study, carried out by Shin Nippon Biomedica Laboratories, LTD. (Jgpan)
REFERENCES
Mitsui Chemicds Inc., Jgpan (2001) , unpublished data

GENERAL REMARKS
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