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5) REHA T2 RER
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ERBBE (NOEC(EREHE 0-72)) = Témg/L

2) AREEOUEIC X 5ERBERE
ErC50 (24-48) = 127mg/L (95%{E#RXR : 105mg/L~147mg/L)
MEEIRE (NOEC (EEBEPE 24-48)) = T7émg/L
ErC50 (24-72) = 185mg/L (95%1EHEIEM] : 143ng/L~168ng/L)
SERRE (OSCGEEN24-72) = Tong/l
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2,2,6, 6—ThrIAFI—4—-EFOFIERYIL (CAS. 2403-88-5)
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St X
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5.0E4
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Incubation time (hour)

Time course pattern of Algae Growth Test
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BT

E-2
2,2,8,6-T F T AFN-4-E~Y ) ‘-‘/1/7)73':3': vz (Daphnia magna) ‘\.—ﬁ'?-é’%’ti
WPKPHERER

~

Yt :
NMMP/E09,/2070

REs . - .
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1) BMBWE  :2,2,6,6-F NFAFN-4-ERY D) —)v
2) RBFE kK -
3) #BRAEYW :AFI V= (Daphnia megna)
4) HBHM : 48 KT
© 5) ﬁ%t : 1REXKI& 43
8) @m& 2085/ 1 MEERK (1EiTfts 5ET 1 REK 20 5)
) Eﬂsﬁi%EQ : SR, 10.6mg/L. 19. Img/L. 34.3mg/L. 61.7 mg/L. 111.1 mg/L
 3.XU200.0 ng/L (A} 1.8)
8) PABR¥KE :100 nL
9) B : PN, 16 BERIET, /8 BERIN
10) BEBKIE  :20%1C '

Z'En %
1) 24 BERRBRORE
24 RSB  BOH BB R B (E1C50) =130. lmg/L(95%4f’§ElZF'i 111 1mg/L~200 Omg/L)
2) 48 BFMIREBE ORE
48 BRSOt i BA 22 28 BF (EiC50) = 100. Ing/L (95% B 4RI A 61. 7mg/L~200 Omg/L)
Bk /e R B (NOECi) =61. Tog/L
1009 A E B 1% B = 200. Ong/L
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h Figure 1 Concentration-Response Curve of 2,2, 6, 6~Tetramethyl-4-piperidinol

Mortality or Immobility in Daphniz magna.
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Figure 1 Cumulative Numbers of -Dead Parental Daphnia
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Figure 2 Mean Cumulative Numbers of Juveniles Produced per Adult (ZF1/P) during 21 days
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- Figure 1-1 Concentration-Response Curve of 2,2, 6,..G—Tetramethyl—fi-piperidinol

Mortality in Orange killifish (Oryzias Jatjpe;)
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Figure 1-2 Concentration-Response Curve. ‘of Neutralized 2,2, 6, 6-T etramethyl-4-piperidinol
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SIDS INITIAL ASSESSMENT PROFILE

CAS No. | ‘4 2403-88-5
‘C’hven”lvicval Na’me_ | 2,2,6,6-Tetramethylpiperidin-4-ol
OH
, Stru’ctflgr'aI Formula | H,C CH,
H,C n CH,

RECOMMENDATIONS

The chemical is currently of low priority for further work.

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

There is no available information on toxicokinetics and metabolism of this substance. Oral LDsq of rats was 1482
mg/kg for males and 1564 mg/kg for females [OECD TG 401]. The major toxic signs were decreased locomotor
activity, mydriasis and blepharoptosis, and tissue damages in the stomach and duodenum in both sexes. Dermal LDs,
of rats was more than 2000 mg/kg. This substance 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 not been performed. It has a moderate to strong grade
of skin-sensitizing (contact allergenic) potential in guinea pigs [OECD TG 406].

In a (oral) combined repeat dose and reproductive/developmental study [OECD TG 422] rats received 0, 60, 200 or
600 mg/kg for at least 41-days. Animals died at 600 mg/kg (3/12 male, 1/12 female). Pathological changes were only
observed in these animals; tissue damage to the gastro-intestinal tract, stomach and kidneys. The only effects seen at
60 and 200 mg/kg were drooping of the upper eyelid and dilation of the pupil in a dose related manner. A LOAEL of
60 mg/kg is identified for these clinical signs of toxicity. A NOAEL could not 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 males, and to day 3 of lactation in females. In the 600 mg/kg group, the mean estrous cycle was prolonged
with continuous diestrous in three females. 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 toxicity. The NOEL for reproductive /developmental toxicity was considered 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 aberrations in Chinese hamster lungs cells without S9 [OECD TG 473], were considered to be due to
cytotoxicity and the study was considered to be “equivocal.” A negative result was obtained in a rat bone marrow
micronucleus assay [OECD TG 474]. Thus, on the basis of the available data, 2,2,6,6-tetramethylpiperidin-4-ol is
not considered to be an in vivo genotoxicant, as the questionable genotoxicity observed in vifro is not expressed in
vivo.

Environment

The generic fugacity model (Mackey level 11T) shows that if this substance is released into water, ca. 100% of this
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substance is expected to stay in water due to the high solubility in water ( > 100 g/L at 25°C, pKa 9.92 at 25°C).
However as the substance is cationic form in the environment, it 1s likely that a certain portion of the substance is
adsorbed in the sediment. This substance is not readily biodegradable (OECD TG 301C: 0 - 2% after 28 days) or
hydrolyzed at pH 4, 7 and 9 at 50°C. But, it is expected to have low potential for bioaccumulation based on a low
Log Pow (0.24) and a measured BCF of less than 5.7.

This substance has been tested in a limited number of aquatic species including fish, daphnia and algae. LCs of the
acute toxicity (96 h) for fishes (Medaka and Zebrafish) are 237 mg/L and > 1000 mg/L, respectively. A prolonged
toxicity test using Medaka resulted in a LCsy (14 d) of 88.1 mg/L. The acute (immobility) and chronic data
(reproduction) for daphnia were 100.1 mg/L for ECsq (48 h), and 46.2 mg/L for ECs, (21 d) and 3.7 mg/L for NOEC
(21 d reproduction). The toxicity to Selenastrum capricornutum and Scendedesmus subspicatus of aquatic plants
(algae) were 155 mg/L for ECs (72 h) and 76 mg/L for NOEC (72 h), and 158 mg/L for ECs (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 calculated from the chronic NOEC for daphnia using an assessment factor of 100, because two chronic data
(daphnia and algae) were available.

Exposure

This substance is used exclusively as an intermediate in synthesis of light stabilizer ‘HALS’ (Hindered Amine Light-
Stabiliser) for plastics. The production volume in Japan was ca. 2,500 tons/year, while estimated global production
was ca. 8,000 tons/year in 1999.

Workers may be exposed to this substance at production sites and user sites in industries. The production process is
fully closed, but in packing and unpacking work, inhalation and dermal exposure is possible. Since this substance
may cause irritation, corrosion and sensitization to the skin, a worker is allowed to work only after being equipped
with appropriate protection implements at the workplace. Therefore, the amounts of exposure to a worker of this
substance in the workplace would be practically low.

Consumer exposure is considered as follows. The amount of HALS in final consumer products, e.g. plastics is
estimated to be less than 1.0%. The content of the substance itself in the consumer products should be far below that.
Then exposure by the residues to a consumer through product surfaces would be very low.

During production and use in Japan, only the aquatic release of this substance from the production site seems to be
possible. Although this substance is not readily biodegradable or hydrolysable, the bioaccumulation potential of this
substance is low.

NATURE OF FURTHER WORK RECOMMENDED

No recommendation based on the prerequisite of negligible human exposure and environmental release.
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Test No.92065

ll!k J:Z::‘ r{;’fv
AJIL

£ Wl : '
5-TF VY F 22-/ iR > OSE(Selenastrum capricornutum)iZi$ 24 RIAE
nlk. fr

AN
92065

AR, OECDILZERT R

| RHA K512 No201 THHEERBERL (19844)
L TRIEL 7=, ~

1) #HmBHE: STFUFT2INRVER
2) B4 M Selenastrum capricornutum (ATCC 22662**)
3)  WNUAWAME : 1x10* HUIR/mL
4) i AR T2 B ‘
5) Yk AR REDHEE (100 rpm)
6) Bk BE: 334, 196. 11.6. 6.80. 4.00 mg/L(/ALI: 17) By M IREK
: BOU R
7) Ji ¥ 1BRRRicEE
) MR IBRERQE)IME100mL
9) ,.1\ %ok iR 2322
1) M. B3: 4,000~5,000 lux (CEREERH)
11) ..AW&FP@%&&%E D5ER Piaz«&ﬁ:a O<v hJ5 74— (HPLC)
(REFER. RERT né)
i P
1) /Kb ERF OB O LRIC & 650%5&5&Kﬂ%’#‘”ﬁ(ﬁbcsomzxmkﬂﬂwﬁfﬁ BE
(NOEC)
E,C50(0-72h)=2.61 mg/L (95%{E MR TF : 2.15 ~ 3.18 mg/L)
NOEC=0.852mg/L
2) IHEE O WBIT & D 50%E R ERE (B, cso)&UEAﬂm4f}ﬁ ?PEE(NOEC)

E,C50(24-48h)=4.28 mg/L.

'NOEC=1.45 mg/L
E,C50(24-72h)=

=531 mg/L

NOEC=0.852 mg/L

(LEREL, 2 TREREICEDS)
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5—IFFo—2—/)LikIL (CAS. 16219-75-3)
QL2110
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=7 | "0 o

]C)— o
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O -0
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T

6.81 #NEAES

48
Irncubsat ion time (ren)

Time course pattern of Algae Growth Test
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0~72hNOECr (##AEAEIZE 5<) =0.78mg/L
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Test No.92066
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55XFUF 2/ )l/‘il’)l/*/@j‘ 2 ¥ O(Daphnia magna)tiZxi$ SR EIKIEE
|1‘

ol BR b
92066

ul\ W}: T ﬂ.\
AR IE, OECDILZERFA ALK 54 No202 T2V I8, AEEXKEE
E fmuwmamj (1984EENCHEM L TEM L X, :
1) B HE: S-TFUFY 2-7 VxR
2) ,.Lk Y 4% W FA 2 P> 2 (Daphnia magna)
3) 4 B 20?1?&/*&5&!:(1@&{1%5?11»146:820515)
4y b asWERH
5) s 5 R kST S ABMRE RV RE BH‘\)
6) MR E: 500. 2.78. 154, 0.857. 0476 mg/lL(AIL : 1.8). BHAIMMRE
: KUK :
7y ML R IBBRRICHE4E
8) WK B 1HRFBQE)THER250mL
9) MK 2021C o
10) I B B, 16FFEIER/SEE R
1) REREPORRVEOSY : BRGSO NS5 T 4 —HPLO)
' (RAERIANE. RHRTH)

i N
1) 24FHRBROER . : .
241 P44 S8 Pk BB 5 i BE (B C50)=3.34 mg/L. (95% S HRRE R : 2.78~5.00 mg/L)
2)  4sMRBHOKR
AgIRS P e SRR R 75 Y B (EIC50)=3.34 mg/L (95%(RIRIR 5} : 2.78~5.00 mg/L)
I K JE4E P (NOEC)=1.54 mg/L .
© 100%8 B RKIRE =5.00 mg/L
(LEEsER, 2 TREREICED)
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Figure 1. Concentration - toxicity curve of S-ethylidine-2-norbornene in Daphnia me
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Test No.92067
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R
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i ﬁ jJ ?.L; :

KIAERNL OECDIEEEST A hHA RIA > No202 T30, SEEKEERR
S OHHAR) (198444 AERIR) OUETIR TH B H A K51 2No21l TFA 2 T A%k
AR ) (199741 4ARE)ICHEM L TEML I,
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2) ,uxt S % W A A X P O(Daphnia magna) ,
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4 WM 2186
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11) ARk OBBRME 0353‘19? - BEREIOT N5 74— (HPLO)

' ©. 1. 7. 8 14RUISHE)

& U _
T 21 MO P YD OS0%BIERELCS0)
>2.57 mg/L
2) 21111 D50% % FEIE & kB (ECS0)
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3) b X E4EFRILEE(NOEC)
=151 mg/L
4) % /NE B IR BE(LOEC)
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Figure 1. Cumulative numbers of dead parental Daphnia.
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Figure 2. Mean cumulative numbers of juveniles produced per adult ( 2 F,/P).
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Test N0.92068
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Figure 1. Concentration - toxicity curve of 5-ethylidine-2-norbornene in orange killifish

(Oryzias latipes ) .
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SIDS INITIAL ASSESSMENT PROFILE

CAS No. 16219-75-3

~Chemical Name 5-Ethylidene-2-norbornene

Structural Formula

H 5 CHC

RECOMMENDATIONS

The chemical is currently of low priority for further work.

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

Ethylidene norbornene (ENB) has a relatively low degree of acute toxicity in several species via oral (LDs;: 2276-
5071 mg/kg), dermal (LDsy: >7168 mg/kg), and inhalation (LCse: 13.3-14.8 mg/L or 2717-3015 ppm) routes of
administration. The substance is a mild irritant to skin and is a slight eye irritant to rabbits. There are no data
available on skin sensitization. Repeated dose toxicity data include one 28-d oral (gavage) study and 3 subchronic
inhalation studies up to 14-wk in duration. In the 28-d repeated oral dose study [TG 407], relative kidney weights
were increased in rats of both sexes given 100 mg/kg/d. Histopathological examination revealed increased hyaline
droplets in proximal tubular epithelium of the kidney, and hypertrophy of follicular epithelium, as well as a decrease
in colloid or irregularly shaped follicles in the thyroids of males given 4 mg/kg/d or more ENB. Hypertrophy of
thyroid follicular epithelium and a decrease in colloid were also observed in females given 100 mg/kg/d. The
LOAEL of ENB in the 28-d repeated dose study was reported as 4 mg/kg/d for males, and the NOAEL was 20
mg/kg/d for females. Because the male rat kidney effects are consistent with alpha-2u-globulin nephropathy they are
not relevant to humans. The mechanism producing thyroid effects in rats has little or no relevance to humans.
Therefore, the oral NOAEL for systemic effects other than thyroid and kidney is 20 mg/kg/d, based on reduced body
weight of females in the 100 mg/kg group. In inhalation exposure studies in rats, the major toxicity also appeared in
the thyroid. For the most recent rat study, the NOAEL was reported to be 5 ppm based on thyroid effects. Other
than the thyroid, no exposure related lesions were observed at concentrations up to 149 ppm. Because the increased
relative liver weights were seen in both sexes at 149 ppm, the inhalation NOAEL based on effects other than thyroid
is considered to be 25 ppm. ENB was not mutagenic with and without an exogenous metabolic activation system in
bacteria and mammalian cells in vitro [OECD TG 471, 472, 473]. The chemical induced neither chromosomal
aberrations nor sister chromatid exchanges in mammalian cells in culture. It also did not induce dominant lethal
mutation in rats. There are two key studies that evaluated reproductive and developmental toxicity. One is an oral
reproductive / developmental toxicity screening test [OECD TG 421], and the other is an inhalation development
toxicity (teratogenicity) study. In the OECD TG 421study conducted in rats administered 0, 4, 20, and 100
mg/kg/day of ENB, a prolongation of the gestation period was noted in the 100 mg/kg/d group compared to controls
but was within the normal historical range for the laboratory. The implantation and delivery indices were
significantly lower in the 100 mg/kg/d group compared to controls. No other changes attributable to the compound
were observed in any parameters including the mating index, the fertility index, the gestation index, number of
corpora lutea, parturition state and lactation behavior. The total number of births and number of live offspring on
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day 4 of lactation were decreased in the 100 mg/kg/d group. Among the pups, no other changes attributable to the
compound were observed in parameters including the sex ratio, the live birth index, and the viability index on day 4,
necropsy findings or external examination. Based on these findings, the oral NOAEL for reproductive/
developmental toxicity was 20 mg/kg/d. A teratogenicity study was conducted in rats exposed by inhalation to 0,
25, 100 and 354 ppm ENB (0, 123, 492, 1740 mg/m’) during days 6-15 of pregnancy. There was no maternal
mortality. Maternal body weights, body weight gain, and food consumption were reduced over the exposure period
at 100 and 354 ppm, with partial or complete recovery post exposure. Increased relative liver weights were
measured for the 100 and 354 ppm groups. There were no increases in the incidence of malformations or external
and visceral variations. Three skeletal variants (bilobed 12th thoracic centrum, split 12th thoracic centrum, and
poorly ossified second sternabra) were increased at 354 ppm, and one (bilobed 12th thoracic centrum) was increased
at 100 ppm. Thus, fetotoxicity (skeletal variants) was seen in the 100 and 354 ppm group litters in the presence of
maternal toxicity. For both maternal and developmental toxicity, 25 ppm (123 mg/m®) was a NOAEL.

Environment

ENB has been tested for aquatic toxicity in three trophic levels including fish, daphnia and algae. For acute toxicity,
a 72hECse of 2.61 mg/L and a 96hECs, of 3.68 mg/L for algae (OECD TG 201, Selenastrum capricornutum
biomass), 48hECs, values of 3.34 and 7.3 mg/L for daphnid (OECD TG 202, Daphnia magna, immobilization), and
for fish a 96hLCsy of 7.0 mg/L (OECD TG 203, Oryzias latipes) and of 7.6 mg/L (Brachydanio rerio) were
available. In chronic studies, a 72-h NOEC of 0.852 mg/L in Selenastrum (OECD TG 201,biomass) and a 21-d
NOEC of 1.51 mg/L in Daphnia magna (OECD TG 211, reproduction) were reported, respectively. The ECsy of
multiple studies in different species of fish and in the daphnia and algae were consistent, however alga was the most
sensitive among three trophic levels.

Exposure

The production volume of ENB is estimated to be ca. 20,000 tonnes/year in Japan, and ca. 54,000 tonnes/year
worldwide; major producers are located in Japan, EU and the United States. ENB is a bicyclic diene compound used
as a co-polymer in the production of ethylene-propylene diene monomer (EPDM) elastomers. ENB is produced in a
closed system by a limited number of companies. At one company in Japan, ENB was not detected in the
wastewater, rain sewer or in the air at the borderline of the Japanese manufacturing plant site. Data from one US
manufacturer indicates 979 pounds (445 kg) per year are released as fugitive emissions to the atmosphere during
production and storage of ENB. There are no discharges to soil or water (data reported to USEPA Toxic Release
Inventory in 2000). The product use pattern can be described as "closed systems; non-dispersive use in the chemical
industry as an intermediate." The major use of ENB is in EPDM rubber production, which occurs under controlled
conditions. Data from a US and European EPDM plant have been obtained, and Mckay Level III fugacity
calculations indicate "nanogram” quantities of ENB will be present in water that enters the waste water treatment
plant where most will be released to atmosphere prior to discharge. Based on physical/chemical properties [log Pow
(3.82), water solubility (80 mg/L), vapor pressure (5.6 hPa), and Henry's Law constant (>5 atmm’mol*)] ENB
released in the environment is readily volatile and will rapidly partition to the air (Fugacity level I calculations).
ENB is not readily biodegradable (OECD 301C) and is expected to be slightly to moderately mobile in soil based on
calculated soil adsorption coefficients (log Koc) ranging from 2.96 to 3.01 Measured BCF of 61-160 in Carp
confirm low potential for bioaccumulation (OECD 305C). If released into water, ENB is expected to volatilize to the
atmosphere. The atmospheric half-life of ENB is estimated to be 52 minutes. Vapor phase ENB will be degraded in
the atmosphere by reaction with photochemically produced hydroxy radicals and ozone molecules.

Occupational exposure to ENB may occur through inhalation and dermal contact with this substance at workplaces
where ENB is produced and used. ACGIH and US/OSHA set a ceiling limit at 5 ppm (25 mg/m®) for ENB to protect
against eye and skin irritation. Since ENB is produced in a closed system the potential for exposure is primarily
during maintenance operations and/or upset conditions. Workplace air monitoring in the EPDM production area has
found full shift personnel exposures normally below 0.5 ppm with a range of <0.01 to 1.39 ppm. In the rubber
production areas, potential for worker exposures exist in and around the distribution conveyors to the baling pits.
Short-term area samples from open points in the system vary from 1 to 5 ppm. The exposure to the general -
population via the environment is theoretically possible through consumption of fish, which may accumulate this
chemical to a limited degree. However, due to the anticipated short residence time of ENB in aquatic ecosystems,
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chronic exposure of aquatic organisms is not expected. Another possible exposure route may be via migration of the
chemical from food packaging polymers. However, estimation of worst case exposures revealed very low exposure
levels which were considered insignificant.

NATURE OF FURTHER WORK RECOMMENDED

The chemical is currently of low priority for further work This conclusion is based on negligible human exposure and
very low environmental releases.
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