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OECD SIDS DOCOSANOIC ACID

SIDSINITIAL ASSESSMENT PROFILE

CAS No. 112-85-6

Chemical Name Docosanoic acid

Structural Formula
CH3(CH2)20COOH

RECOMMENDATIONS

The chemicd is currently of low priority for further work.

SUMMARY CONCLUSIONSOF THE SIAR
Human Health

Oral LDs, vaue of docosanoic acid for rats is greater than 2,000 mg/kg. There are no available data for
irritation and sendtization. In an ora sudy usng the OECD combined repested dose and
reproductive/developmenta toxicity test [OECD TG 422], docosanoic acid was adminidered to rats at
doses of 0, 100, 300, 1,000 mg/kg/day for at least 42 days. No deaths occurred and dso no substance
related toxic effects were observed in any parameters. Therefore, the NOAEL is considered to be 1,000
mg/kg/day for both repeated dose toxicity and reproductive/developmenta toxicity. The chemical was
negative in both a bacterid mutation test [OECD TG 471, 472] and a chromosomal aberration test in
Vvitro[OECD TG 473].

Environment

Docosanoic acid is gable in water but inherently biodegraceble (OECD TG 301C: 4856 % (BOD) after
28-day and OECD TG 302C: 79-96% (BOD) after 28 days). It is likely tobe easily degraded in air by the
reaction with photochemicaly produced OH radica (half-life time is estimated as 13.7 hours). Fugacity
leved 11l cdculaion shows that the mgority of docosancic acid is likely to be digtributed into water and
sediment when it is released into water environment.

Acute toxicity vaues of docosanoic acid on aga (Sdenasrum capricornutum), aguatic invertebrate
(Daphnia magna) or fish (Oryzas latipes) are greater than its water solubility (0.016 mg/L). The NOEC
in a2l-day reproduction test with Daphnia magna is dso greater than its water solubility. No significant
effects are observed in any tests conducted a extremely high concentrations by using dispersant under
OECD test guiddines [TG201, 202, 203, 204, or 211]. There isinformation that some fatty acids with
shorter carbon chain caused no mortdity a saturated concentration in certain aquatic organisms
(gammarus in freshwater; Medaka in seawater condition). Considering from these data and additiond
information, it is reasonable to assume that docosanoic acid is not toxic to aguatic organisms at the
concentration less than its water solubility (0.016 mg/L). A PNEC is not cdculated since NOEC vaues
obtained are above thewater solubility of the substance

Exposure

The production volume of docosanoic acid is edtimated a& 6,440 tonnes (Production; 5,960 tonnes,
import; 480 tonnes) in Japan in 1999. Docosanoic acid is produced in two companies in Japan, and used
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as an intermediate for the production of its metd sdts, docosylamine or higher dkyl esters in the
chemica industry. The chemica is approved for use as a cosmetic ingredient in Japan D ocosanoic acid
naturdly occurs as triglyceride in most seed fats, animd milk fats, marine anima oils and so on.

The chemical seems to be released mainly into water from production and use dtes after biologica
treatment.

Occupationa exposures through inhdation & its vapor or dermd absorption are assumed to be negligible
because of the low vapor pressure and low water solubility. While this chemicd is produced in a closed
system in Japan, workers might be exposed by dust during packing process when the chemical is tregted
as powder. EHE 4, is calculated as 0.71 mg/kg/day (8h operation without protection, body weight; 70 kg,
respiratory volume; 1.25 nih). Workers are recommended to wear protective equipment (dust mask)
during the work to avoid the exposure by dust. Generd population is indirectly exposed to this chemica
throughfood consumption, since docosanoic acid exigts naturdly in various foods.

Docosanoic acid may be permitted for use in cosmetics in some region (eg. Japan), however, no
information is available on whether cosmetic products are available which contain docosaonic acid.
Further information in this regard was not requested due to the low hazard profile identified for this
substance

NATURE OF FURTHER WORK RECOMMENDED

No recommendation.
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DOCOSANOIC ACID

FULL SIDSSUMMARY

Aquatic Invertebrates
(Daphnia)

CASNO: 112-85-6 SPECIES PROTOCOL RESULTS
PHYSICAL-CHEMICAL
2.1 Melting Point Unknown 79.95 °C
22 Boiling Point Unknown 306 °C (at 60 mmHg)
2.3 Density Unknown 0.8221 (at 100 °Q) (relative density)
2.4 Vapour Pressure OECD TG 104 < 6.6x10°%Pa at 100 °C
Caculated(MPBPv1.40) | 65x10°Paa 25 °C
25 Partition Coefficient OECD TG 107 >511a25 C
(Log Pow) Cdculaed 9.91
2.6 A.  Water Solubility OECD TG 105 0.016 mg/L at 25 °C
B. pH No data availdble.
pKa OECD TG 112 Not determined
212 Oxidation: Reduction No data available.
Potential
ENVIRONMENTAL FATE AND
PATHWAY
311 Photodegradation AOPWinv 1.86 T,=137h
(sensitizer: OH radical)
31.2 Stability in Water OECD TG 111 Stable (pH 4.0, 7.0, 9.0)
3.2 Monitoring Data No dataavailable.
3.3 Transport and (Release: 100% to Water)
Distribution Cdculated In Air 0.4%
(Fugacity Mode, In Water 61.7%
Leve I11) In Sail 1.6%
In Sediment 36.3%
35 Biodegradation Inherently biodegradable
OECD TG 301C 48-56 % (BOD) in 28 days,
OECD TG 302C 79-96% (BOD) in 28 days
3.6 Bioaccumulation No data available.
ECOTOXICOLOGY
4.1 Acute/Prolonged Toxicity | Oryzas latipes OECD TG 203 L Cy (96hr): > 5.00 mg/L
toFish L Cy(96hr): > 5.00 mg/L
OECD TG 204 L Cy, (14d): >4.99 mg/L
NOEC (14d, Grt, Beh):
>4.99 mg/L
4.2 Acute Toxicity to Daphnia magna OECD TG 202 ECy, (48hr): > 5.00 mg/L
Aquatic Invertebrates
(Daphnia)
4.3 Toxicity to Aquatic Selenastrum OECD TG 201 ECg (72hr): > 5.00 mg/L
Pantseg. Algee capricornutum NOEC (72h): > 5.00 mgy/L
452 Chronic Toxicity to Daphnia magna OECD TG 211 ECy (21d, Repro): > 0.84 mg/L

NOEQ21d, Repro): > 0.84 mg/L

4.6.1 Toxicity to Soil Dwelling
Organisms

4.6.2 Toxicity to Terrestrial

No data available.

No data available.
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CASNO: 112-85-6 SPECIES PROTOCOL RESULTS
Plants
(4.6.3)  Toxicity to Other Non- No dataavailable
Mammalian Terrestrial
Species (Induding Birds)
TOXICOLOGY
511 Acute Oral Toxicity Rat OECD TG 401 LDs, > 2,000 mg/kg
512 Acute Inhalation No data available.
Toxicity
5.1.3 Acute Dermal Toxicity No dataavailable.
5.4 Repeated Dose Toxicity Rat OECD Combined 422 Test | NOAEL = 1,000 mg/kg/day
55 Genetic Toxicity In Vitro
A. Bacteria Test Styphimurium OECD GuiddinesNo.471 | Negative
(Gene mutation) E.coli m%ﬁ??ﬁgﬁ?&” (With metabolic activation)
Testing of Chemicals Negative
(Japan) (Without metabolic activation)
B. Non-Bacterid CHL cdls OECD Guiddine No.473 Negative
In Vitro Test Scriroer‘du(r?;llsldultr}azserfw?;ty :\\l/w;metabollcactlvatlon)
(Chromosomal Testingof Chemicals (vs/? fhout metabolic activation)
aberrations) (Japan)
5.6 Genetic Toxicity In Vivo No dataavailable.
5.8 Toxicity to Reproduction | Rat OECD Combined 422 Test | NOAEL Parental
= 1,000 mg/kg/day
NOAEL F1 offspring
= 1,000 mg/kg/day
5.9 Developmental Rat OECD Combined 422 Test | NOAEL Maternal toxicity
Toxicity/ = 1,000 mg/kg/day
Teratogenicity NOAEL Teratogenicity
= 1,000 mg/kg/day
511 Experiencewith Woman Recurrent pul pable purpura (probably

Human Exposure

due to silver docosanoate, not
docosanoic acid itsdlf)
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DOCOSANOIC ACID

SIDSINITIAL ASSESSMENT REPORT (SIAR)

1. IDENTITY
OECD Name: Docosanoic acid
Synonym: Behenic acid;
1-Docosanoic ecid
CAS Number: 112-856
Empirica Formula CoH 0o
Structurd Formula:
1]
CH3(CH2)2COOH
Degree of Purity: 86 %
Major Impurity: (C1a-Cy) fatty acids ca 11%
Cu fatty acid ca 3%
Essentid Additives None
Physical-chemicd properties
Protocol Results
Mdlting point: Unknown 79.95°C
Bailingpaint: Unknown 306°C at 60 mmHg
o 08221 & 100 °C
Density: Unknown (esrdativedensty)
OECD TG 104 < 6.6x10° Paat 100°C
Vapor pressure; Calculated - .
(MPBP v1.40) 65x10°Paat 5°C
Water solubility: OECD TG 105 0.016 ng/L at 25°C
pKa: OECD TG 112 Not determined
OECD TG 107 >5l1lla 25 °C
Log Pow: Cdculated 901
(KOWWIN v1.66) )
) Calculated
Koc: (PCKOCWIN v1.66) | 13000
Calculated (bond
esimationmethodby || 1.58 x 10* atmrm*mole a 25°C
Henry’slaw congtant: HENRYWIN v3.10)
Cdculated (group
etimationmethodby || 294 x 10* atm-m®mole & 25°C
HENRYWIN v3.10)
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2.

2.1

GENERAL INFORMATION ON EXPOSURE

The production volume of docosanoic acid is edimated a 2,800 tonnes in the EU in
2000, at 6440 tonnes (Production; 5960 tonnes import; 480 tonnes) in Japan (METI,
Jgpan. Unpublished data), and at 454 tonnes in United States in 1977 (HSDB, 2001).
Docosanoic acid is produced in a closed system at two companies in Japan and used as
an intermediate for the production of its metd sdts, docosylamine and higher akyl
eders in chemicd indudtry. Also, this chemica is gpproved for the use as a cosmetic
ingredient in Jgpan. However, no informaion is avaldde whether such products
containing docosanoic acid are available or not.

Docosanoic acid naturdly occurs as triglyceride in most seed fais, animd milk fas
marine animd oils and so on. Thus, docosanoic acid exids everywhere.

Environmental Fate

Docosanoic acid seemsto be released mainly into thewater compartment from its
production and use Stes after biologicd treatment. The use of products containing
docosanoic acid aswdl asits occurrencein nature would e asource of releaseinto the
environment. The chemica has been found in air as particulate maiter.

The potentid environmenta digribution of docosanoic acid obtained from a generic
Fugacity mode, Mackay leve Ill, under different emisson scenarios is shown in Table
1. The results show that when docosanoic acid is released into water, the mgority of the
chemicd is likdy to be digributed into water and sediment. Also, if rdeased into sail,
100% of the chemicd remains in soil. If rdeasad into ar, the mgority of the chemicd is
distributedinto soil and air.

Table 1. Environmentd distribution of docosanoic acid using a generic Fugecity
modd, Mackay leve 1.

Release Release Release
Compartment 100 % to air 100 % to water 100 % to soil
Air 19.7% 0.4% 0.0%
Water 6.8 % 61.7% 00%
Sail 69.6% 1.6% 100.0%
Sediment 40% 36.3% 0.0%

Docosanoic acid is dtable in water (METI, 1998) and a hdf-life time of 13.7 hours is
cdculaed for the degradation of docosanoic acid in ar by the reaction with
photochemicaly produced OH radicd (CERI, Jgpan, 2001). No informaion on the
reaction products isavailable.

Docosanoic acid is biodegraded up to 48-56 % (BOD) after 28-day according to OECD
TG 301C, and up to 79-96% (BOD) after 28-day accordng to OECD TG 302C. These
reaults suggest tha this chemicd is inherently biodegradable under aerobic conditions
(METI, Jgpan, 1997, 1998). The dow rate of biodegradation of this chemicd may be
due to the low water solubility of the chemicd. No data were avalable on the anaerobic
degradetion of docosanoic acid.

The anaerobic biodegradetion properties of the rdated C16 fatty acid (pamitic acid) hes
been reported. 10 mg/L C(14)-labeled pamitic acid in the presence of raw dudge after
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28 days yidded 66.1 percent C(14)-labded cabon dioxide and 256 percent C(14)-
labded methane (Sterber J, 1987). This report suggests that docosanoic acid could be
biodegraded under anaerobic conditions.

On the basis of its low vapor pressure (<6.6 x 103 Paat 25 °C (messured), 6.5 x 10° Pa

at 25°C (cdculated)), volatilization of docosanoic acid is not expected. If released into

ar, docosanoic acid is expected to exist s0lely as particulate matter and the chemicd in

vapor phase is expected to degrade by reaction with photochemicaly produced

hydroxyl radicas. The extrgpolated Koc vaue of 135,000 indicates thet docosanoic

acid isimmobile in soil, and is absorbed to sediment or sugpended solid in water.

Docosanoic distributed into water phase or soil is expected to undergo biodegradation

under aerobic condition. No deta are available on anaerobic degradation. However,

since the rdated C16 faity acid (pamitic acid) is anaerobicaly biodegradable, the

chemicd didtributed into sediment may undergo biodegradation but at a dow rate.

Although the high vaue of Log Pow indicates accumulative properties, docosanoic acid

is biodegradable and photodegradable in the environment.

2.2 Human exposure

2.2.1 Occupational exposure

Workers might be exposed by dugt through hading of docosanoic acid, especidly
during the packing process when this chemicd is trested as powder.

The dust levd of occupationd environment, edimated with the EASE modd, is 2-5
mg/n?® when this non-fibrous dust is produced by a dry method and controlled under
locd exhaust ventilaion. EHE;y, is 0.71 mgkg, which is cdculaed under the conditions
of 8 hours operation without protection (human body weight; 70 kg, respiratory volume,
125 m’h). Workers are recommended to wear protective equipment (such as mask)
during the work to avoid the exposure by dust

The maximum vapor concentration in ar of this chemica is cdculated as 64 x 10%
ppm, using the vaue of 65 x 10° Paat 25 °C (caculated), and the level of the exposure
via vapor inhdation is condderably low. As this chemicd is a solid with low water
Slublity (0.016 mg/L), it is expected that the absorption rate of the chemicd is very
low. Workers practicaly wear persond protective equipments such as safety gloves and
glasses during working period (& most 8 hours), and the chemicd is produced in a
closed sysem a production dte. Thus, exposure to this chemicd by the dermd route is
congdered to be negligible.

Thus, the occupdationd exposure to docosanoic adid via inhdation or derma route is not
expected. In Jgpan, there are no reports regarding the effects on the hedth of workers at
the factory producing the chemicd.

222 Consumer exposure

In Japan, docosanoic acid is gpproved to be used as a cosmetic ingredient without
limitation of content in the Japanese Standards of Cosmetic Ingredients (MHLW, 1994).
Thus consumer might be directly exposed to docosanoic acid via the cosmetics
containing this chemica. However, no information is available whether such products
containing docosanoic acid are available.
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2.2.3 Indirect exposure via the environment

Docosanoic acid occurs in nature in natura products such as seeds, animd milk,, marine
animd oils etc. The surface water may contain the chemica released via the use of
products containing the chemicd or from production and user Stes. Thus, indirect
exposure may be caused by the intake of food or surface water.
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3.

31

EFFECTSON THE ENVIRONMENT

Effects on aquatic organisms

Docosanoic  acid has been tested using three aguatic species (Selenastrum
capricornutum Daphnia magna and Oryzas latipes) a concentrations consderably
higher than its water solubility, as limit tests conducted with control and vehicle control
(HCO-40 and/or DMF) under OECD test guidelines [OECD TG 201, 202, 203, 204 ad
211].

Acute and chronic toxicity results to test organisms for docosanoic acid are summarized

inTable 2

Table 2. Summary of toxicity test results of docosanoic acid to aguatic organisms from

different trophic levels.

Species Endpoint Conc. (mg/L) Reference
Selenastrum Grt: ECx (72h) >5.00 mg/L (nc)
capricornutum (alga) | Grt: NOEC(72h) >5.00 mg/L (nc)
. Imm: ECs0(48h >5.00 mg/L (nc
Daphnia magr;ta ’ Rep! ECSO((Zld)) >0.84 mg//L Eacg OE
(waterfled) | oo NOEC(214) >0.84 mglL (ac) o
Mor: LCsp(%h) >5.00 mg/L (nc) (1998).
Oryzias latipes Mor: LCo(960) >5.00 mg/L (nc)
(fish, Medaka) Mor: LCso(14d) >4.99 mg/L (nc)
' Grt, Beh: NOEC | >4.99 mg/L (nc)
(14d)

Notes. Mor; mortdity, Imm; immobilization, Rep; reproduction,
Grt; growth rate, Beh; behavior,
nc; nomina concentration,
ac; andyticd concentration (mean time-weighted)

In a chronic toxidty test with Daphnia magna, conducted a 0.30, 0.55 and 1.00 mg/L
under semi-datic conditions (water renewd: 3 times a week), the measured
concentretions in groups tested a 21 day were different over 20% from ther
corresponding nomind concentration.  Thus, the concentrations were expressed usng
timeweighted averages 024, 049 and 084 mglL, respectivdy. The paentd
mortdities obsarved in controls and treated groups were within the range of 20% and no
effects by dispersant were observed. ECs and NOEC vaues in this chronic toxicity test
to Daphnia magna on reproduction were grester than 0.84 mg/L. In other tests on
Selenastrum capricornutum o Oryzias latipes, the toxicity vaues in any teds are
gregter than 4.99 mg/L, & least. Thus no dgnificant effects were recognized in any
tests conducted at extremey high concentration by using a dispersant agent.

There are further reallts avaldble in the literature on acute toxicity (48h) to gammarus
(Hyale plumulosa) and medaka QOryzas latipes) after acdimatization in seawater usng
a saurated solution of fatty acids (C1-Ci4) Or mixture of faity acids (more than Gg)
(Onitsuka, et d.,1989). It was not dtated whether docosanoic acid was included in the
mixture of fatty acid or not. Although, in this report, no mortdity was observed on both
Hyale plumulosa and Oryzias latipes in the saturated solution of any fatty acids tested.
It could be expected that docosanoic acid is not toxic to both Hyale plumulosa and
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Oryzias latipes a the saurated concentration since the water solubility is decreased
depending on the increase of the chain length.

As a concluson, it is reasonable to assume that docosanoic acid is not toxic to aguatic
organigms a concentrations less than its water solubility (0.016 mg/L). A PNEC is not
caculatedsince NOEC vaues obtained are above the water solubility of the substance.

3.2 Terrestrial effects

No data avalable

3.3 Other effects

No data avalable

3.4 Initial Assessment for the Environment

No data are available on terrestrid effects.

Toxicity studies of docosanoic acid have been conducted usng dispersant in a limited
number of representative agueic organisms. dgae (Selenastrum capricornuturm,
aqudic invertebrates (Daphnia magna), and fish QOryzas latipes). The lowest vaue
among acute and chronic toxidty data of three species is greater than 0.84 mg/L (NOEC
(2d) on reproduction to Daphnia magna). In dl tests no sgnificant effect was
observed a congderably higher concentration than its water solubility (0.016 mg/L).

Docosanoic acid is consdered of low potentid risk to the environment based on the low
toxicty profile to aguatic organisms and its propertties of low water solubility and
inherent biodegraddality in the environment.
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4,

4.1

HUMANHEALTH HAZARD

Effects on Human Health

a)

b)

Toxicokinetics and metabolism and mechanism of action.
No data are available on toxicokinetics and metabolism and mechaniam of action.
Acutetoxicity

Only one acute toxicity result is available for ras usng a limit tes according to OECD
Test Guiddine 401. The data is shown in Table 3. Ras were adminigered ordly
(gavage) a 0 or 2000 mg/kg of docosanoic acid. No deaths occurred for either maes
or femaes in the treated groups. No treatment-reaed effects were found on clinica

sgns, body weight changes or autopsy findings (MHW, Jgpan, 1998).

Table 3. Acute toxicity data of docosanoic acid

Routes Species Sran Type Vadues

Oral Rats Crj:CD(SD) LDsp > 2,000 mgkg

C) rritation and sensitization

d)

No data are avalable on irritation and sengtisaion of docosanoic acid. Related fatty
adds, pamitic add (Cw) and stearic acid (Cig), were neither irritating nor sengtizing
(Mary, A.L., 1987).

Repeated dose toxicity

There is only one key dudy on repested dose toxicity with docosanoic acid. This
chemical was gudied for ord toxicity in rats according to the OECD combined repested
dose and reproductive/developmenta toxicity test [OECD TG 422]. As the study was
well controlled and conducted under GLP, it was conddered to be appropriate to sdect
thisas akey sudy.

Mde and femae SD rats were ordly administered (gavage) at doses of 0, 100, 300 and
1,000 mgkg/day. In mde ras, the adminisration period was two weeks prior to
mating, 2 weeks of mating and 2 weeks &fter the completion of the mating period. In
femdes, in addition to maximum four weeks pre-maing and meting period, they were

exposad through pregnancy until day 3 of post ddivery.

No desths or abnormdities in dinicd sgns were obsarved in any mde and femde
animas. Also, there were no adverse effects reated to the substance in body weights
and food consumption. No trestment-related effects were found for hematologicd,
biochemicd, gross findings, organ weights and higtopathologicd examinations (MHW,
Japan, 1998). The NOAEL for repested dose toxicity in rats is consdered to be 1,000
mg/kg/day in both sexes.
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e)

9)

Reproductive/developmental toxicity

Docosanoic acid was sudied for ord toxicity in rats according to the OECD combined
repeated dose and reproductive/developmentd  toxicity test [OECD TG 422] at doses of
0, 100, 300 and 1,000 mgkg/day, as desxribed above (section d). Although this
combined study was desgned to investigate reproductive cgpability in the parenta
generation as wdl as devdopment in F; offspring, parameers to  evduate
developmentd toxicity were limited to only body weights & day O and day 4 after birth,
and autopsy findings at day 4.

This chemicd showed no adverse effects on copulation or fertility indexes. No changes
related to the dosing of substance were observed in gedtation length and any parameters
during gedation, ddivery and lactation periods. The chemicd dso did not show any
advarse dfects on the s ratio, body weght or viadility of pups And dso, no
morphologicd abnormdities in externd and viscerd obsarveion in pups were observed
in any of the trested groups (MHW, 1998). The NOAEL vaues for both parenta and Fu
offgoring in reproductive toxicity ae conddered to be 1,000 mgkg/day. As for
devdlopmentd toxicity, the NOAEL for F; offgring is edimaed to be 1,000
mo/kg/day.

Genetic toxicity

Bacterial test

A reverse gene mutdion assay was conducted in line with Guidelines for Screening
Mutegenicity Tegting of Chemicds (Jgpan) and OECD Test Guiddines 471 and 472,
udng a preiincubation method. This sudy was wel controlled and congdered to be

appropriate as akey sudy.

Docosanoic acid showed negetive results in Salmonella typhimurium TA100, TA1535,
TA98, TA1537 and Escherichia coli WP2 uvrA a concentrations up to 5 mg/plate with
or without metabolic activation sygem (MHW, 1998).

Non-bacterial test in vitro

A chromosomd aberration test in line with Guiddines for Screening Mutagenicity
Testing of Chemicds (Jgpan) and OECD Test Guiddine 473 was conducted using
cultured Chinese hamster lung (CHL/IU) cdls. This study was wdl controlled and
conddered to be gppropriate as a key study. The highest concentration of the chemica
ued was st to the maximum one showing no goparent cytotoxic effect during
continuous treatment. For short term treatment, it was st to 35 mg/ml because the
concentrationwas equivaent to ca. 10 mM as required in the test guiddines.

As a reault, neither structural chromosoma aberrations nor polyproidy were observed
up to a maximum concentraion of 35 mg/ml under conditions of both continuous
treetment and short-term treatment with or without an exogenous metabolic activation
system (MHW, 1998).

in vivo test
No data are available on in vivo genotoxic effects.

Carcinogenicity

No data are available on carcinogenicity.

14
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h)  Other human health related information

With regard to human hedth rdlaed information, there are one ord repested dose
toxicity study including this chemicd in rat and one human case report.

Other information

A 13 week ord repesied dose toxicity sudy was peformed with rats but the test
substance used in this study was a mixture of three faity acids containing docosanoic
acid (named as caprenin: mixtures with caprylic, cagpric and 45% of docosanoic acid).
Caprenin was added to the feed in a réio ranging from 523 to 15%. The dose of
docosanoic acid was cdculated by multiplying the cgprenin consumption with 0.45. As
a result of this 13-week caprenin feeding sudy, no @bmormdities were observed a
doses up to 5940 and 6,570 mgkg/day (es docosanoic acid) for mdes and femdes,
repectivdy (Webb D.R,, et d., 1993).

Human case

There is only one ambiguous report that volaised docosanoic acid released from Slver
docosanoate from heat-activated photocopy peper induced a recurrent papable purpura
on her legs in a woman. (Tencati, JR., 1983). In response to this report, there is critica
opinion nating the lack of convincing evidences such as the dinica description and the
characterization of exposure (Guidotti, T. L., 1983). Conddering that there is no other
smilar case report, it is thought to be quite suspicious thet the cause of this unusua case
was related to this chemical.

4.2 Initial Assessment for Human Health

The aal LDso vaue of docosanoic acid for rats is more than 2,000 mg/kg. There are no
avalable data for irritation and sendtization. The rdated faty acids pamitic acid (Cas)
and gearic acid (Cig), were nether irritating nor sendtizing. In the combined repeated
dose and reproductive/devdopmentd toxicity sudy, no toxic effects were observed.
Therefore, the NOAEL was consdered to be 1,000 mg/kg/day for both repeated dose
and reproductive/ldevelopment  toxicity.  The chemicd was negdive in an in vitro
bacterid mutation tet and a chromosomd aberation test. Thus, toxicity in mammals
seemsto be very weak.

There is one ambiguous human case report tha indicates a posshility that docosanoic
acid vapor deived from heat activated photocopy paper might cause recurrent papeble
purpura. Except for this suspicious case report, no other adverse effects on human
hedlth have been reported o far.

Based on thee data, docosanoic acid is conddered of low potentid risk for human
hedith.
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5.

CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

Exposure

The production volume of the chemicd is estimated a 2,800 tonnes in the EU in 2000,
at 6440 tonnes (Production; 5960 tonnes import; 480 tonnes) in Jgpan, and at 444
tonnes in United Saes in 1977. Docosanoic acid is produced in a closed sysem and
used as an intermediate in chemicd industry and polymer industry. Also, this chemicd
is approved for the use as a cogmetic ingredient in Jgpan. However, no information is
avalable whether such products containing docosanoic acid are available or not.

Docosanoic acid seems to be released mainly into water via wastewater from production

and use dtes after biologicd tretment. The use of products containing docosanoic acid
aswel asits occurrence in nature would be asource of release into the environment.

Cdculdions according to a fugecity modd, leved I1l, shows that the mgority of
docosanoic acid is likedly to be didributed into water and sediment when it is rdeased
into water. The edimated Koc vaue of 135000 suggests that docosanoic acid is
immobile in soil. In the water compartment and/or soil, docosanoic acid is expected to
biodegrade under aerobic condition based on its inherently biodegradable property. The
anaerobic  degradation is expected based on the anaerobic degradation property of a
related fatty acid. The chemicd released in air is expected to exist as particulate and to
be eadly degraded in ar by the reaction with photochemicaly produced OH radicds
(hdf-life time is cdculated as 13.7 hours). Although the high vaue of Log Pow
indicates  accumuletive  propeties  docosanoic add  is biodegradable and
photodegradable in the environment.

Occupdtiond exposures through vepor inhdatiion or dermd route are assumed to be
negligible because this chemicd has a low vgpor pressure and a low water solubility.
Workers might be exposed by dust during packing process when this chemicd is trested
as powder. EHEy, (8n) is 0.71 mg/kg, which is cdculated under 8h operation without
protecion (human body weight; 70 kg, respiratory volume 125 mh). Workers are
recommended to wear protective equipment (mesk) during the work in order to avoid
the exposure by dust.

Consumer might be directly exposed to this chemicd from coametic use. In Jgpan, the
use of docosanoic acid is goproved for the use as a cosmetic ingredient without
limitetion of content in cosmetic products. However, no informaion is avalale
whether such products containing docosanoic acid are avalable. Docosanoic acid exists
naturdly as triglyceride in mogt seed fats, animd milk fas, marine anima oils and 0
on. Therefore indirect exposure via environment may occur by the intske of food or
surface water.

Hazards to theEnvir onment

Acutetoxicity results with dgee (Sel enastrum capricornutun), aqudic invertebrates
(Daphnia magna) or fish (Oryzias latipes) are greater than 4.9 mg/L.

The chronic toxicity result with Daphnia magna is greater than 0.84 mg/L (NOEC, 21-
day reproduction test). I n dl tests using dispersant, no significant effects were observed
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a concentrations extremey higher than itswater solubility. A PNEC isnot calculated
snce NOEC vaues obtained are above the water solubility of the substance.

No data are available on the terrestrid effects.

Docosanoic acid is consdered of low potentid risk to the environment based on the low
toxicity profile to aguaic organiams, its propeties of low water solubility and inherent
biodegraddhlity in the environment.

Human Health Hazards

The ara LDsp vaue of docosanoic acid for rats is more than 2,000 mg/kg. Although
thereareno avaldde datafor irritation and sengtization of this chemicd, related fatty
acids, such as pamitic acid (C6) and stearic acid (C1g), were neither irritating nor
sengtizing. In an ord sudy according to the OECD combined repeat dose and
reproductive/developmenta toxicity test [OECD TG 422], a doses of 0, 100, 300,

1,000 mg/kg/day for at least 42 days, notoxic effects were observed. Therefore, the
NOAEL is consdered to be 1,000 mg/kg/day for both repeated dose toxicity and
reproductive/devel opmentd toxicity. The chemica showed negativeresultsin a

bacteria mutation test [OECD TG 471, 472] and a chromosomal aberration test in vitro
[OECD TG 473].

Based on these data, docosanoic acid is consdered of low potentid risk for human
hedith.
5.2 Recommendations

The chemical is currently of low priority for further work.
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SIDS DOSSIER

Docosanoic acid CAS No. 112-85-6

Sponsor Country: Japan
Data of Submission to OECD: 2002.02.08
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SIDS PROFILE

101A. CASNo. 112-8&-6

101C. CHEMICAL NAME Docosanoic acid
(OECD Name) (Docosanoic acid)

1.01D. CASDESCRIPTOR

101G

STRUCTURAL FORMULA
CHa(CH5)2COOH

OTHER CHEMICAL IDENTITY INFORMATION

2,800 tonnesin EU in 2000

QUANTITY 6,440 tonnes (Production; 5,960 tonnes,
import; 480 tonnes) in Japan.

17 Approved to use as cosmetic ingredient in
some region.

Intermediates for lithium docosanoate,
USE PATTERN Slver docosanoate, other metd sdit,
docosylamine, and higher dkyl edters;
cosmetics ingredient; waxes, plagticizers;
dabilizers.

1.9 Docosanoic acid naturally occurs in nature
product astriglyceride.

Docosanoic acid is produced in a closed
system. The waste containing docosanoic

15

acid seems to be relessed from the
SOURCESAND LEVELS production and use Sitesinto water after
OF EXPOSURE biologica trestment.

No information is available on whether
cogmetic products are available which
contain docosanoic acid. However, thisuse
would be the source of release into the
environmern.

| SSUES FOR DISCUSSION (IDENTIFY, IF ANY)

SIDStesting required: None
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1. GENERAL INFORMATION

1.01 SUBSTANCE INFORMATION

A. CASNumber 112-85-6
B. Name (OECD name) Docosanoic acid
C. Name (IUPAC name) 1-Docosanoic acid
D. CAS Descriptor
E. EINECSNumber 204-010-8
F. Molecular Formula C2Hu102
G. Structural Formula
0
CH3(CHz2)20COOH
H. Substance Group Not gppliceble

l. Substance Remark None

J. Molecular Weight 34058

1.02 OECD INFORMATION

A. Sponsor Country: Japan
B. L ead Organisation:
Name of Lead Organisation:  NOF CORPORATION
Contact person: Mr. Koji Tomita
Minigtry of Foreign Affairs
Economic Affairs Buresu
Second Internationa Organisations Divison
Address. 2-2-1 Kasumigaseki, Chiyodarku
Town: Tokyo
Postal code: 100
Country: Japan
Td: +81-3-3581-0018
Fax: +81-3-3581-9470
C. Name of responder Same as above contact person
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11 GENERAL SUBSTANCE INFORMATION

A. Type of Substance
dement[ ]; inorganic[ ]; natura substance [ X ]; organic [ |;
organometdlic [ ]; petroleum product [ ]

B. Physical State
gaseous| ]; liquid [ J;solid [ X ]

C. Purity

86 %

1.2 SYNONYMS
1-Docosanoic acid;
Behenic acid
n- Docosanoic acid
Docosoic acid

1.3 IMPURITIES

(C14-C) fedty acids  ca 11 %

Cux faity acid ca 2%
14 ADDITIVES
No additives
1.5 QUANTITY
@
Remarks: 2,800 tonnesin EU in 2000
Reference: NOF Corporation (2001) unpublished deta
(b)
Remarks: 6,440 tonnesin Japan
(Production; 5,960 tonnes, import; 480 tonnes)
Reference: METI (former MITI), Japan. Unpublisheddata
(© . .
Remarks: At leagt 454 tonnesin United Statesin 1977
Reference: HSDB (2001)
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1.6 USE PATTERN
A. General
Type of Use: Category:
@)
man Usein aclosed sysem
indugtrid Chemicd indudry: wused in intemediates for lithium
docosanoate, Slver  docosanoate, other metd st
docosylamine and higher akyl esters
®
main Use resuting inindusion into or on metrix
indugtrid Polymer industry
use Waxes, plagticizers and gabilizers
©
main Wide dispersive use
indugrid Persona and domestic use
use Cosmetics
Reference: HSDB (2001)
B. Usesin Consumer Products
@
Remarks: In Jgpan, docosanoic acid is goproved as a cosmetic
ingredient, and it is dso specified in the Jgpanese Standards
of Cognetic Ingredients, second edition. It can be used in dl
kinds of cosmeticswithout limitation of content.
Reference: MHLW (former MHW), Japan (1994)
®
Remarks: In the Swedish Products Register (2001), docosanoic acid is
regigered a a raw maeriad for cosmetics in 3
Products/Consumer Products.
Reference Swedish Products Register (2001) provided on EDG from
Sweden
1.7 SOURCES OF EXPOSURE

@

Source:

Remarks:

Media of release; Water from a production site

Quantities per media

At one factory in Jgpan, docosanoic acid is produced in a
cdosed continuous line, but some of it may be log, for
example, during the packing process and the wastewater
containing docosanoic acid may be discharged into water
after biologica trestment.
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®

Source: Media of rdlease; Water from ause site
Quantities per media

Remarks: Docosanoic acid is used as intermediates in chemicd industry
and pladticizer ec. in polymer industry. Docosanoic acid may
be released into water from these users' factories.

(©

Source: Media of release: From consumer products
Quantities per media

Remarks: The exposure from the migration of docosanoic acid used in
polymer as pladticizer etc. is negligible. No informetion is
available on whether cosmetic products are available which
contain docosanoic acid. However, this use would be the
source of reease into the environment.

@

Source: Media of release: From natural occurrence
Quantities per media

Remarks: Docosanoic acid is the minor condituent of most seed fats,
animd milk fas and maine animd oails as a triglyceride
Larger amounts of docosanoic acid are found in jamba ail,
mustard seed oil and rape oil, aswll.

References: The Merck Index (2001)

1.8 ADDITIONAL REMARKS

A. Labelling and Classification
Labdling Not assgned according to the EC Directive 67/548/EEC
Classfication Not classified

B. Occupational Exposure Limit Value
Exposure limit value: Not established.

Short term exposure limit vaue: Nat established.

C. Optionsfor disposal
@
Remarks; Dissolved or mixed the materid with a combustible solvent
andbunedina chemicd incinerator equipped withan
afterburner and scrubber.
Reference: Sgma-Aldrich (1998)
(o)
Remarks: For the indnadaion of the materids, rdaed laws and

regulaions must be kept. In case of digposd, the wede
materids must be properly trested according to the law

(Waste Disposd and Public Cleansng Law) and its related
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reguldions by contracting with waste-shipping or digposd
sarvices trader who receved the gpprovd of the busness

from municipa governors in Japan.
Reference: NOF Corporation (2001) Materid Safety Data Sheet (MSDS)

of Docosanoic acid.
D. Other remarks

None
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2. PHYSICAL-CHEMICAL DATA
2.1 MELTING POINT
Vaue 79.95°C
Decompostion: Yes[ ] No[X] Ambiguous| ]
Sublimation: Yes[ ] No[X] Ambiguous| ]
Method: Unknown
GLP: Yes[ ] No[ ] ?[X]
Remarks:
Reference: The Merck Index (2001)
2.2 BOILING POINT
Value: 306°C
Pressure: at 60 mmHg
Decomposition: Yes[ ] No[X] Ambiguous| ]
Method: Unknown
GLP: Yes[ ] No[] ?[X]
Remarks:
Reference: The Merck Index (2001)
2.3 DENSITY (relative density)
@ | _ | _
Type Bulkdendty [ ]; Densty[ ]; ReativeDengty [ X ]
Vaue 08221
Temperature: 100°C
Method: Unknown
GLP: Yes[ ] No[ ] ?[X]
Remarks: Density isrédative value when that of thewater at £C is 1.0.
Reference: The Merck Index (2001)
®)
Type Bulkdensty [ ]; Dengty[ ]; ReativeDengty [ X ]
Vdue 0.82
Temperature: 100°C
Method: Unknown
GLP: Yes[ ] No[ ] ?[X]
Remarks: Dengity isrelative value when that of the water at £C is 1.0.
Reference: NOF Corporation (2001) Materia Safety Data Sheet (MSDS)
of Docosanoic acid.
2.4 VAPOUR PRESSURE
@
Vaue: <6.6x 10°Pa
Temperature: 100°C
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Method: caculated [ ]; measured [ X ]
OECD Test Guiddine 104
GLP: Yes[ ] No[X] ?[ ]
Remarks: This test was conducted under the nationa program.
Ref erence: METI (former MITI), Japan (1998)
)
Vaue 65x 10° Pa
Temperature: 25°C
Method: caculated [ X |; measured | ]
GLP: Yes[ ] No[X] ?[ ]
Remarks: Caculated by MPBP v1.40 (Syracuse Research Corporation)
Reference: Chemicds Evauation and Research Inditute (CERI), Jgpan
(2001), unpublished data
2.5 PARTITION COEFFICIENT logioPow

2.6

Log Pow:
Temperature:
Method:

GLP:
Remarks:
Reference;

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

WATER SOLUBILITY
Solubility

Vaue
Temperature:
Description:

Method:
GLP:
Remarks:

>511

25°C

caculated [ ]; measured [ X ]
OECD Test Guiddine 107
Yes[X] No[] ?[]

METI (former MITI), Jgpan (1998), unpublished data,
conducted by Chemicds Evaduaion & Research Inditute
(CERI), Japan.

991

caculated [ X ]; measured [ X]

Yes[ ] No[X] ?[]

Cdculated by KOWWIN v 1.66

Chemicas Evduation and Research Ingditute (CERI), Japan
(2002), unpublished data

0.016 mg/L

25°C

Miscible[ ]; Of very high solubility [ ];

Of highsolubility [ ]; Soluble[ ]; Sightly soluble[ 1;
Of low solubility [ ]; Of very low solubility [X ];

Not solube [ ]

OECD Test Guiddine 105

Yes[ ] No[ X] ?[]

This test was conducted under the nationd program.
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Reference: METI (former MITI), Jgpan (1998), unpublished data,
conducted by Chemicds Evduaion & Research Inditute
(CERI), Japan.

B. pH Value, pKa Value
pH Vdue No data avalable
Temperature: 25°C
pKavaue Not determined
Method: OECD Tedt Guiddline 112
GLP: Yes[ ] No[ X] ?[]
Remarks: pKa could not be deermined by conductometric method
because of low water solubility (OECD TG 112). This test
was conducted under the nationa program.
Reference: METI (former MITI), Jgpan (1998), unpublished data,
conducted by Chemicds Evduaion & Research Inditute
(CERI), Japan.
2.7 FLASH POINT

No data avalable
2.8 AUTO FLAMMABILITY

No data avalable
2.9 FLAMMABILITY

No data available
210 EXPLOSIVE PROPERTIES

No data available
2.11  OXIDISING PROPERTIES

No data available
2.12 OXIDATION: REDUCTION POTENTIAL

No data avallable
2.13 ADDITIONAL DATA
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A. Partition co-efficient between soil/sediment and water (Kd)

Other data

Type
Result:
Method:
Remarks:
Reference:

Type:
Temperature:
Reaults:

Method:
Remarks:
Reference;

No daa avalable

Koc vdue

135x 1C0°

calculated [ X ]; measured [ ]

Calculated by PCKOCWIN v1.66

Chemicds Evduation and Research Inditute (CERI), Japan
(2001), unpublished data

Henry s law congtant

25°C

158 x 10* atm-m*/mole by bond esimation method

2.94 x 10*atm-m3mole by group estimation method

caculated [ X ]; measured [ ]

Caculated by HENRYWIN v3.10

Chemicds Evauation and Research Inditute (CERI), Jgpan
(2001), unpublished data.

UNEP Publications 29



OECD SIDS DOCOSANOIC ACID

3. ENVIRONMENTAL FATE AND PATHWAYS

3.1 STABILITY

3.1.1 PHOTODEGRADATION

Type: Air[ X]; Water [ ];Sail [ ]; Other [ ]

Temperature: 25°C

Indirect Photolyss

Type of sengtizer: OH radicd

Concentration of senditizer: ~ 5x 10° moleculelent®

Rate constant (radical): 281 x 10" cm®/molecule-sec

Method: caculated [ X ]; measured [ ]

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

Remarks: The rate condant for gasphase reaction between OH radical

and the test substance was caculated by AOP Win v1.86 and
the hdf-life time of 13.7 hours was cdculated with the daily
average concentration of OH radical of 5x 10° moleculelent
in amosphere

Reference: Chemicas Evauation and Research Ingtitute (CERI), Jgpan
(2001) unpublished data

3.1.2 STABILITY INWATER

Sability: Stable (Hydrolysis was not observed in weter)

Temperature 50°C

Concentration: 2mglL

pH Vaue: pH4,7and9

Method: modified OECD Test Guiddine 111 (Hydrolyss as a function
of pH)

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

Remarks: Each buffer solution contained 1 % Tetrahydrofuran. Stability

of the subgtance in water was tested under the preiminary
condition Smilar to OECD Test Guiddine 111.

Reference: METI (former MITI), Jgoan (1998) Unpublished data,
conducted by Chemicds Evaudion & Research Inditute
(CERI), Japan.

3.1.3 STABILITY IN SOIL

No data avalable

3.2 MONITORING DATA (ENVIRONMENTAL)

@

Type of Measurement: Background [ ]; At contaminated Ste[ ]; Other [X ]
Media Air

Reaults: At resdentid areain Wilrijk (Belgium):

10.3 ng.nT in 59.6 ug/nT of TSP on October in 1976
15.8 ng/m*in 116.8 uginT of TSP on December in 1976.
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3.3

3.3.1

3.3.2

Remarks:
Reference:

()

Type of Measurement:

Media
Reaults

Remarks:
Reference:

(©

Type of Measurement:

Media
Reaults:

Remarks:
Reference:

At rurd areain Botrange (Belgium):

3.2 ng/n in 345 ugint’ of TSP on Junein 1977
3.8 ng/n?in 44.2 ug/n® of TSP on duly in 1977
The sample was collected as particul ate matter.
VanVaeck L. et d. (1979)

Background [ ]; At contaminated site [ ]; Other [ X ]
Air
At resdentid city areax

3.284 ng/n in 40.659.9 ugin of TSP
In Boliviaat 5,200m dtitude:

0.29-0.69 ng/nt in 13.320.2 ugin® of TSP

CautredsW. et d. (1977)

Background [ ]; At contaminated Ste [ X ]; Other[ ]

Air

On freeway-interchange on  Octobe-November, 1963
(sampled in Detroit, Mich.): 61.6 ng/m3 air

At high treffic dty locaion on February 1964 (sampled in
New York): 119.2 ng/m3 air

Determined in the particulate matter of ar pollutant samples.
Hoffman, D. and Wynder, E.L. (1968)

TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL
COMPARTMENTSINCLUDING ESTIMATED ENVIRONMENTAL
CONCENTRATIONS AND DISTRIBUTION PATHWAYS

TRANSPORT

No daa avalable

THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)

Media

Method:

Reaults

Air-biota[ ]; Air-biota-sediment-soil-water [ X ];

Soil-biota[ ];

Water-air [ ]; Water-biota[ |; Water-soil [ ]; Other [ ]
Fugecity levd | [ ]; Fugacity leve 11 [ ]; Fugecity leved I11 [
X ]; Fugecity level IV [ ]; Other (cdculation) [ ]; Other
(measurement) [ ]

Compartme Release: Release: Release:
n 100 % to ar 100%to 100 % to soil
water
Air 19.7 % 04 % 0.0 %
Water 6.8 % 61.7 % 0.0 %
Sl 69.6 % 1.6 % 100.0 %
Sediment 4.0 % 36.3% 0.0%
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Remarks: The detaled results and the input parameters used in the
cdculation are shown in Appendix 1, in which the cdculated
vaue by MPBP v1.40 (Syracuse Research Corporation) was
used for vgpour pressure ingead of the measured lower limit
vaue.
Reference: Chemicds Evaluation and Research Ingtitute (CERI), Japan (2001),
unpublished data
3.4 IDENTIFICATION OF MAIN MODE OF DEGRADABILITY IN ACTUAL USE
No data avalable
3.5 BIODEGRADATION
@
Type: aerobic [ X ]; anaerobic [ ]
Inoculum: adapted [ ]; non-adapted [ X ];
Concentration of the chemica:
100 mg/L relatedto COD [ ]; DOC] ];test substance[ X ]
Medium: water [ X ]; water-sediment [ ]; ol [ ];
sewage treatment [ ]
Degradation: 48-56 % (by BOD) after 28 days
67-80 % (by GC) after 28 days
Reaults reedily biodeg. [ ]; inherently biodeg. [ ]; under test
condition no biodegradation observed [ ], other [ X ]
Method: OECD Test Guiddine 301C
GLP: Yes[X] No[] ?[]
Test substance: Docosanoic acid, purity: 96.5 %
Remarks: The results suggest that the chemicd is not reedily
biodegradable.
Concentrations of activaled dudge and the chemica
substance were 30 mg/lL and 100 mg/L, respectively, as
shown in the Test Guiddine.
The biodegradation was in progress a the termination of the
test.
Reference: METI (former MITI), Jgpan (1997), unpublished data,
conducted by Chemicds Evaudion & Research Inditute
(CERI), Japan.
®
Type: aerobic [ X ]; anaerobic [ ]
Inoculum: adapted [ ]; nonradapted [ X |;
Concentration of the chemica: 30 mg/L related to COD [ ]; DOC[ ]; test substance [ X ]
Medium: water [ X ]; water-sediment [ ]; soil [ ]; sewage trestment [ ]
Degradation: 79-96 % (by BOD) after 28 days
94-95% (by GC) dfter 28 days
Reaults: reedily biodeg. [ ];  inherently biodeg. [ X ]; under test
condition no biodegradation obsarved [ ], other [ ]
Method: OECD Test Guiddine 302C
GLP: Yes[ ] No[ X] ?[]
Test substance: Docosanoic acid, purity: 96.5 %
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Remarks: The results indicale that the chemicd is inherently
biodegradable.

Reference: METI (former MITI), Jgpan (1997), unpublished data,
conducted by Chemicas Evaduation & Research Inditute
(CERI), Japan.

3.6 BODs, COD OR RATIO BODJCOD

No daa avalable

3.7 BIOACCUMULATION

No daa avalable

3.8 ADDITIONAL REMARKS
A. Sewage treatment

No data avalldble
B. Other information

No daa avalable
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4. ECOTOXICITY
4.1 ACUTE/PROLONGED TOXICITY TO FISH

@

Type of test: static[ ]; semi-gatic[ X ]; flow-through [ ]; other[ ]
open-system [ |; closedsystem| |

Species. Oryzias latipes (Medaka)

Exposure period: 96 hour

Reaults: L Csp (96h) : >5.00 mg/L
L Co (96h) : > 5.00 mg/L

Andytica monitoring: Yes[X] No[] ?[]

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

Test substance; docosanoic acid, Purity: 96.5 %

Remarks: HCO-40 was used in this test to prepare the test solution due
to low water solubility and the limit tes & 500 mg/L was
performed in order to keep the recommended concentration
of vehicle (i.e. 100 mg/L in the find test solution). LCsy (96h)
was greater than the concentration used in the limit test
because there was no mortdity during the exposure.

Reference: MOE, Japan (1998).

®

Type of test: datic[ ]; semi-static[ X ]; flow-through [ ]; other[ ]
open-system [ ]; closed-system [ |

Species. Oryzas latipes (M edaka)

Exposure period: 14 day

Reaults: L Cso(14d) : > 4.99 mg/L
L Co (14d) : > 499 mg/L
NOEC(14d, Grt, Beh) : > 4.99 mg/L

Andytica monitoring: Yes[X] No[] ?[]

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

Test substance; docosanoic acid, Purity: 96.5 %

Remarks: HCO-40 was usad in this tet to prepare the test solution due
to low water solubility and the limit tes & 499 mglL was
performed in order to keep the recommended concentration
of vehide (e 100 mglL in the find tes solution). LCs
(14d) was gregter than the concentration used in the limit test
because there was no mortaity. NOEC (14d, Grt, Beh) was
greater than 4.99 mg/L since there was no abnorma response
during the exposure and no statidticaly sgnificant difference
in body weight and body length at the end of the test between
the test concentration and the controls.

Reference: MOE, Japan (1998).

4.2 ACUTETOXICITY TO AQUATICINVERTEBRATES

@

Type of test: satic[ X ]; semi-datic [ ]; flow-through[ ]; other [ ];
open-system [ |; closedsystem|[ |
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4.3

4.4

4.5

451

452

Species. Daphnia magna

Exposure period: 48 hour

Reaults: ECso (48h): > 5.00 mg/L

Andyticd monitoring: Yes[X] No[] ?[]

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

Test substance: docosanoic acid, Purity: 96.5 %

Remarks: HCO-40 was usd in this tes to prepare the test solution due

to low water solubility and the limit test a 500 mg/L was

performed in order to keep the recommended concentration

of vehide (i.e 100 mgL in the find tet solution). ECs

(48h) was grester than the concentration used in the limit test

because there was only 10 % immobility during the exposure.
Reference: MOE, Japan (1998).

TOXICITY TO AQUATIC PLANTS, eg. algae

Species. Selenastrum capricor nutum
Endpoint: Biomass|[ ]; Growthrate[ X ]; Other [ ]
Exposure period: 72 hour
Reaults: ECso (72h) >5.00mglL
NOEC (72h): > 5.00 mg/L
Andytica monitoring: Yes[ X]INo[] ?[]
Method: opensystem|[ ]; closedsystem| |
GLP: Yes[X]No[] ?[]
Test substance: docosanoic acid, Purity: 96.5 %
Remarks: HCO-40 was used in this test to prepare the test solution due

to low water sdubility and the limit tes a 500 mg/L was
performed in order to keep the recommended concentration
of vehide (i.e. 100 mg/L in the find test solution). ECx (72h)
and NOEC (72h) were greater than the concentration used in
the limit test because there was no growth inhibition during
the exposure.

Reference: MOE, Japan (1998).

TOXICITY TO BACTERIA

No daa avalable

CHRONIC TOXICITY TO AQUATIC ORGANISMS
CHRONIC TOXICITY TO FISH

No daa avalable

CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

Type of test: detic[ ]; semi-datic[ X ]; flow-through[ ]; other [ ];
open-system [ J; closedsystem|[ |
Species Daphnia magna
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Endpoint:
Exposure period:
Reaults:

Andyticd monitoring:
GLP:

Test substance:
Remarks:

Reference

Mortdity [ ]; Reproduction rate[ X ]; Other [ ]

21 day

ECs0(21d) > 0.84 mg/L (measured)

NOEC (21d): > 0.84 mg/L (messured)

Yes[X]No[] ?[]

Yes[X]No[] ?[]

Docosanoic acid, Purity: 96.5 %

Three test concentrations were prepared a 0.30, 0.55 and
100 mg/L a nomind concentration. However, Since the
measured concentrations in groups tested a 21 day were
different over 20% from their correponding nomind
concentration, the concentrations were expressed by time-
weighted as 0.24, 0.49 and 0.84 mg/L, respectivdy. DMF and
HCO-40 were usad in this test to prepare the test solution due
to low water solubility and the concentration of vehicles used
was 40 mg/L in the find test solution which has no
ggnificant effect on reproduction as reveded by a vehide-
only control and is less than the recommended concentration
of vehicle, i.e. 100 mg/L).

No dggnificant difference on cumulative number of deed
parentd was observed among control, vehide control and
treated groups. NOEC (21d) and EGCso (21d) were greater than
the highest concentration used in the test because there was
no daidicd difference on cumulative number of juveniles
produced per adult divefor 21 days.

MOE, Japan (1998).

4.6 TOXICITY TO TERRESTRIAL ORGANISMS
46.1 TOXICITY TO SOIL DWELLING ORGANISMS
No daa avalable
46.2 TOXICITY TO TERRESTRIAL PLANTS
No data avallable
46.3 TOXICITY TO OTHER NON MAMMALIAN TERRESTRIAL SPECIES
(INCLUDING AVIAN)
No data avaladle
4.7 BIOLOGICAL EFFECTSMONITORING (INCLUDING BIOMAGNIFICATION)
No data avaleble
4.8 BIOTRANSFORMATION AND KINETICS
No data avaleble
4.9 ADDITIONAL REMARKS
No data avalable
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5.

5.1

5.1.1

5.1.2

513

514

5.2

521

5.2.2

5.3

54

TOXICITY

ACUTETOXICITY

ACUTE ORAL TOXICITY

Type:
Species/dran:
Vaue

Method:

GLP:

Test substance:

Remarks:

Reference;

LDo[ ]; LD1oo[ ]; LD=[X]; LDLo[ ]; Other[ ]

Rat/Crj:CD(SD)

> 2,000 mg/kg b.w.

OECD Test Guideline 401 (Limit test)

Yes[X] No[] ?[]

Docosanoic acid, purity: 85.9 %

Impurities. (C14-Cy) fatty acids (10.9 %)
Caufatty acid (2.3 %)

Maximum dose (2,000 mg/kg) was used according

to TG 40L

MHLW (former MHW), Jgpan (1998)

ACUTEINHALATIONTOXICITY

No daa avalable

ACUTEDERMAL TOXICITY

No daa avalable

ACUTE TOXICITY, OTHER ROUTES OF ADMINISTRATION

No data avalable

CORROSIVENESS/IRRITATION

SKINIRRITATION/CORROSION

No data avallable

EYE IRRITATION/CORROSION

SKIN SENSITISATION

No daa avalable

No daa avalable

REPEATED DOSE TOXICITY

@
Specied/drain:

Rat/Crj:CD(SD)
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Sex: Femae[ |; Mde[ ]; Mae/Femae[ X ]; Nodata[ |

Route of Adminigration: Ord (Gavage).

Exposure period: Mades, 42 days Femdes, from 14 days prior to mating to day
3 of lectation.

Frequency of trestment: daily.

Dos= O(vehide), 100, 300, 1,000 mg/kg/day .

Contral group: Yes[X];No[ ];Nodaal ];

Concurrent no treetment [  ]; Concurrent vehicle [ X |;
Higtorica [ ]

NOAEL: 1,000 mgkg/day.

Reaults: Mde No deahs or abnormdities in dinicd dgns were

obsarved in any of the treated groups. Also, there were no
changes related to the dosing of compound in  body weight
gain and food consumption. No adverse effects were
found for haemaologicd, biochemicd, gross findings, organ
weights and histopathologicad examinations.
Femde No desths were observed in any of the treated
groups. Also, there were no changes rdaed to the dosing of
compound in dinicd sSgns body weght gan and food
consumption. No amnorma gross findings, changes of organ
weights and higopathology were recognized a  autopsy
performed on postpartum day 4.

Method: OECD Test Guiddine 422 (Combined Repeat Dose and
Reproductivel Developmenta Toxicity Screening Test)

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

Test substance: Docosanoic acid, purity: 85.9 %

Impurities. (C14-C o) fatty acids (10.9 %)
Causfatty acid (2.3 %)

Reference: MHLW (former MHW), Japan (1998)

®

Species/drain: Rat/Crl:CdB R(SD).

Sex: Femae[ |; Mde[ ]; Mae/Femae[ X ]; Nodata[ |

Route of Adminigration: Ord (Feeding)

Exposure period: 13 weeks.

Frequency of trestment: Dally.

Pogt exposure observation period:

Dose 0 (Con ol control), 0 (Mediumchan triglyceride oil
contral), 5.23, 10.23, 15.00 % in diet (w/w)

Caprenin consumption:
Mde 0, 0, 4,400, 8,700, 13,200 mgkg/day
Femde: 0, 0, 4,900, 9,700, 14,600 mg/kg/day
Docosanoic acid consumption:
Mde 0, 0, 1,980, 3,915, 5,940 mg/kg/day
Femde 0, 0, 2,205, 4,365, 6,570 mgkg/day
Control group: Yes[X];No[ ]; Nodaa] ];
Concurrent no treetment [  ]; Concurrent vehicle [ X |;
Higtorica [ ]
NOAEL: Fifteen % (5940 mgkg/day and 6570 mgkgdey as

docosanoic acid for mae and femde rats, respectively) .
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Reaults There were no trestment-related effects in growth, mortdlity,
heematiology and saum  biochemidry vdues, or in
anatomical or microscopical pathology.
Method: Other
GLP: Yes[ ] No[] ?[ X]
Test substance: Caprenin (Mixture of caprylic, capric, and docosanoic acid:
23.2 %, 26.6 %, and 45.0 %, repectively)
Remarks:
Reference: Webb D.R,, et d. (1993)
55 GENETIC TOXICITY INVITRO
A. BACTERIAL TEST
Type Bacterial reverse mutation assay
System of testing: Salmonella typhimurium TA100, TA1535, TA98, TA1537
Escherichia coli WP2 uvr A
Concentretion: 156-5,000 ug/plate
Metabolic activation: With [ ]; Without [ ]; Withand Without[ X ]; Nodata[ ]
Reaults
Cytotoxicity conc.: With metabolic activation: None
Without metabolic activation: None
Precipitetion conc.: All trestment groups
Genotoxic effects: + ? -
With metabolic activation: [T011X]
Without metabolic activation: [TIT1I[X]
Method: OECD Tes Guiddines 471 and 472, and Japanese
Guiddinesfor Screening Mutagenicity Testing of Chemicas
GLP: Yes[X] No[] ?[]
Test substance: Docosanoic acid, purity: 85.9 %
Impurities (C14-C o) fatty acids (10.9 %)
Cx fatty acid (2.3 %)
Remarks: 0; rat, induced with phenobarbita and 5,6-benzoflavone
Procedure; pre-incubation assay
Reference: MHLW(former MHW), Japan (1998)
B. NON-BACTERIAL IN VITRO TEST

Type:
System of testing:
Concentration:

Metabolic activation:
Reaults.
Cytotoxicity conc.:

Chromosomd aberration test

CHL/IU cells

350-2,800 ug/mL (-S9, 24 hr continuous trestment)
288-2,300 ug/mL (-9, 48 hr continuous treatment)
875-3,500 ug/mL (+/- S9, short term treatment)

With [ ]; Without[ ]; With and Without [ X ]; No data[ ]

With metabalic activation: None

Without metabolic activation:

>= 2,703 ug/mL (24 hr), 2,242 ug/mL (48 hr)
Precipitation conc.: All trestment groups
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Genotoxic effects:

Method:
GLP;
Test substance;

Remarks:
Reference;

+ ? -
With metabolic activation: [110][X]
Without metabolic activation: [11][X]
OECD Tes Guiddine 473 and Jgpanese Guiddines for
Screening Mutagenicity Testing of Chemicals
Yes[X] No[] ?[]
Docosanoic acid, purity: 85.9 %
Impurities: (C14-C o) fatty acids (10.9 %)
S9; rat, induced with phenobarbita and 5,6-benzoflavone
MHLW(former MHW), Japan (1998)

5.6 GENETICTOXICITY INVIVO

No data avalldble
5.7 CARCINOGENICITY

No data availade
5.8 TOXICITY TO REPRODUCTION

Type Fetility [ ]; One-generdtion sudy [ ]; Two-generaion
study [ ];
Other [ X ]

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

Sex: Femade[ ]; Mde[ ]; MaelFemae[ X ]; Nodata| ]

Route of Adminigration: Ord (Gavage)

Exposure period: Mades, 42 days Femdes, from 14 days prior to mating to day
3 of lactation.

Frequency of trestment: Daly

Pogt exposure observation period:

Premating exposure period:  Male: 14 days, Female: 14 days

Doses. O(vehide), 2100, 300, 1,000 mg/kg/day.

Contral group: Yes[X];No[ ];Nodaa[ ];

Concurrent no treetment [  ]; Concurrent vehicle [ X |;
Higtorical [ ]

NOAEL Parentd: 1,000 mg/kg/day.

NOAEL F1 Offspring: 1,000 mg/kg/day.

Reallts. No compound relaed changes were observed in length of
gedation period and aly paamees during gedtation,
deivery and lactation. The compound showed no adverse
effects on copulation or fetility. Also, no compound relaed
changes were observed on the sex retio, body weghts or
viability of pups.

Method: OECD Test Guiddine 422 (Combined Repeat Dose and
Reproductivel Developmenta Toxicity Screening Test)

GLP: Yes[ X] No[] ?[]
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Test substance: Docosanoic acid, purity: 85.9 %
Impurities. (C14-Co) fetty acids (10.9 %)
Reference: MHLW (former MHW), Japan (1998)

5.9 DEVELOPMENTAL TOXICITY/ TERATOGENICITY

Species/srain: Rat/Crj:CD(SD).

Sex: Femae[ ], Mae[ ]; MaeFemae[ X ]; Nodaa| ]

Route of Adminigtration: Ord (Gavage).

Exposure period: Mdes, 42 days, Femdes, from 14 days prior to mating to day
3 of lactation.

Frequency of trestment: Dally.

Doses. O(vehide), 100, 300, 1,000 mg/kg/day

Control group: Yes[X];No[ ];Nodaa]| J;
Concurrent no treetment [ ]; Concurrent vehidle [ X |;
Historica [ ]

NOAEL Maternd Toxicity: 1,000 mg/kg/day.

NOAEL teratogenicity: 1,000 mg/kg/day

Reaults No morphological anormdities in externd and viscerd
obsarvation in pups were obsaved in any of the treated
groups.

Method: OECD Test Guiddine 422 (Combined Repeat Dose and
Reproductivel Developmenta Toxicity Screening Test)

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

Test substance: Docosanoic acid, purity: 85.9 %
Impurities: (C14-Co) fetty acids (10.9 %)

Cafatty acid (2.3 %)
Reference: MHLW(former MHW), Japan (1998)

510 OTHER RELEVANT INFORMATION

A. Specific toxicities

No data avalable
B. Toxicodynamics, toxicokinetics

No data avalable

5.11 EXPERIENCEWITH HUMAN EXPOSURE

Remarks: A 53-year-old librarian hed recurrent papable purpura on her
ankles and legs that was found to be caused by the fumes
released from heat-activeted photocopy paper a her place of
employment. Docosanoic  acid  was  identified as  the
responsible chemica component through a series of chdlenge
sudies that smulated her work exposure. Silver docosanoae
was used in the manufacture of heat-activated photocopy
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Reference:

paper and docosanoic acid was voldilized when  heat-
activatled photocopy peper was deveoped.  Absorption
through the upper respiratory mucosa was the likely route of
entry of this agent. The mechanism of this reaction is unclear.
Sin biopses, complement dudies, and immune complex
assays faled to confirm a type Il immune response.  The
author concdluded that physcians should be awae that
chemicd fumes rdleased from microfilm copying machines or
other devices that use hest-activated photocopy paper may
caue pdpable purpura (Tenceti, J. R., 1983). However, in
this case, the suspected substance was slver docosanoate and
was not docosanoic acid itsdf. Also, lack of convincing
evidences such as the dinicd description and characterization
of exposure was noted (Guidotti, T. L., 1983).

Tencai, J. R. (1983) and Guidotti, T. L. (1983)

No other human exposure data are reported.
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Docosanoic acid

THEORETICAL DISTRIBUTION

APPENDIX 1: RESULTSOF THE CALCULATION OF THE

Scenario 1 _
Err:;a;on Conc. Amount Percent Transformation rate [kg/h]
[kg/h] [g/m] [kd] [%0] Reection Advection
Air 1,000 3.3E-06 3.3.E+04 19.7 5.8E+02 3.3 E+02
Water 0 58E-04 12E+04 6.8 6.6E+00 12E+01
Soil 0 74.E-02 1.2.E+05 69.6 6.8E+01
Sediment 6.8.E-02 6.8.E+03 40 1.3E+00 14E-01
Totd amount| 1.7.E+05
Scenario 2 _
Err:;a;on Conc. Amount Percent Transformation rate [kg/h]
[kg/h] [g/m] [kd] [%0] Reaction Advection
Air 0 38E-07 3.8.E+03 04 6.5.E+01 38 E+01
Water 1,000 2.6.E-02 5.2.E+05 61.7 3.0.E+02 5.2E+02
Sail 0 8.3 E-03 13.E+04 1.6 7.7.E+00
Sediment 3.1.E+00 3.1.E+05 36.3 59E+01 6.2.E+00
Totd amount| 8.5.E+05
Scenario 3 _
Errrlas:m Conc. Amount Percent Transformation rate [kg/h]
[kg/h] [g/nT] [kd] [%0] Reaction Advection
Air 0 3.7.E-10 3.7.E+00 0.0 6.4.E-02 3.7.E-02
Water 0 9.0.E-06 1.8.E+02 0.0 10E-01 18E-01
Soil 1000 1.1.E+00 1.7.E+06 1000 1.0.E+03
Sediment 11E-03 11E+02 0.0 2.0.E-02 2.1E-03
Totd amount| 1.7.E+06
Scenario 4 o
Err::ion Conc. Amount Percent Transformation rate [kg/h]
[kg/h] [g/m] [kd] [%0] Reaction Advection
Air 600 2.1.E-06 2.1.E+04 4.0 3.7E+02 2.1E+02
Water 300 8.2.E-03 16.E+05 30.9 9.5.E+01 16.E+02
Sl 100 15E-01 25E+05 46.9 14.E+02
Sediment 9.6.E-01 9.6.E+04 18.2 19.E+01 1.9.E+00
Totd amount| 5.3.E+05
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APPENDIX 1 (continued)
Physico-chemical parameters used
Molecular weight 34058 | Cdculated | Temp.[C]| 5
Médting point[ °C] 79.95 Measured
Vapour pressure [Pa] 6.50E-05 Cdculated
Water solubility [g/m?] 0.016 Measured
Log Pow 511 Measured
Inar 40 Estimated
Half life | Inwater 1200 Estimated
(h] In soil 1200 Estimated
In sediment 3600 Estimated
Environmental parameters used
Volume | Depth Area | Organic cI(;Irft]gwt Density Reﬂgenc
) || A | ST ]| ko | Timer
Air 10E+13 1.2 100
Buk ar | Particles | 20E+03
Totd 10E+13 1000 1E+1Q
Water | 20E+10 1000 1000
Particles | 1.0E+06 004 1500
Bulk water :
Fish 20E+05 0.05 1000
Totd 2.0E+10 1 2E+09
Air 3.2E+08 1.2
Bulk i WaT:er 4.8E+08 1000
Sdid 8.0E+08 04 2400
Tota 1.6E+09 0.2 8E+09
Water | 8.0E+07 1000
ok [ sdid | 20607 006 2400 50000
Total | 1.0E+08 003 2E+09
Intermedia Transport Parameters
[ mh
Air gdear-water MTC 5(Sail ar boundary layer MTC 5
Water sdeair water MTC 0.05 Sediment-water MTC 1E-04
Rain rate 1E-04| Sediment deposition 5E-07
Aerosol depogtion 6E-10| Sediment resuspension 2E-01)
Soil ar phase diffuson MTC 0.02 Soil water runoff 5E-05
Soil water phase diffuson MTC 1E-05| Soil solid runoff 1E-08
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ROBUST STUDY SUMMARIES
For Docosanoic acid
CAS No. 112 -85 -6

Sponsor country: Japan
DATA of Submission to OECD: 2002.02.08
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OECD SIDSPHYSICAL/CHEMICAL ENDPOINTS

Melting Point
TEST SUBSTANCE
- Identity: Docosanoic acid (CAS: 112-85-6)
- Remarks: Source: not available
METHOD
Method: Not specified
GLP: Not stated
Y ear: Not stated
Remarks Not stated
RESULTS
- Meélting point value: 79.95°C
Decomposition: Not stated
Sublimation: Not stated
Remarks: Not stated

CONCLUSIONS
Mdting point is 79.95 °C.

DATA QUALITY
Reliabilities Rdiablewith restriction

Remarks

REFERENCES The Merck Index (2001), S. Budavari (ed.), 13h ed., Merck &
Co., Inc., Whitehouse Station, NJ

OTHER
L ast changed
Order number for sorting
Remarks:
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Boiling Point

TEST SUBSTANCE

- ldentity: Docosanoic acid (CAS: 112-85-6)
- Remarks: Source: not availeble
METHOD
Method: Not specified
GLP: No
Year:
Remarks
RESULTS
- Boiling point value: 306°C
Pressure: 60
Pressur e unit: mmHg
Decomposition: No
Remarks

CONCLUSIONS
Bailing pointis306 °C a 60 mmHg.

DATA QUALITY
Reliabilities Rdiablewith restriction

Remarks

REFERENCES The Merck Index (2001), S. Budavari (ed.), 13h ed., Merck &
Co., Inc., Whitehouse Station, N J

OTHER
L ast changed:
Order number for sorting:
Remarks:
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Vapour Pressure

TEST SUBSTANCE

- ldentity: Docosanoic acid (CAS: 112-85-6)
- Remarks: Source: Tokyo Kasal Kogyo Co., Ltd., - Purity: 96.5 %, kept
a5 °C until use. The structure was identified by infrared red
spectroscopy .
METHOD
- Method: OECD TG104 (Gas saturation method)
GLP: No
Year: 1998
Remarks. V apour pressure was measured at 100 °C. The vapour pressure

at 100 °C was below the detection limit of gas saturation
method (6.6 x 10° Pa). This test was conducted under the

netiona program.
RESULTS
Vapour Pressure value: <66Xx 103Pa(at 100°C)
Decomposition: No
Remarks

CONCLUSIONS

The vapour pressure at 100 °C isbelow 6.6 x 10° Pa.

DATA QUALITY

Reliabilities Relidblewithout regtrictions
Remarks Wl conducted study
REFERENCES Ministry of Economy, Trade and Industry (METI, former

MITI), Japan (1998) unpublished data, conducted by Chemicas
Evauation and Research Indtitute (CERI), Japan

OTHER

L ast changed:
Order number for sorting:
Remarks:
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Partition Coefficient

TEST SUBSTANCE

I dentity: Docosanoic acid (CAS: 112-85-6)
Remarks Source: Tokyo Kasal Kogyo Co., Ltd., - Purity: 96.5 %, kept at
5°C until use. The structure was identified by infrared red
spectroscopy .
METHOD
Method: OECD TG 107 (Flask shake method)
GLP: Yes
Year: 1998
Remarks: After partition equilibrium of the test substance was
established between n-octanol and weter at three volumeratios,
the concentrations of the test substance of both phases were
determined with GC.
RESULTS
Log Pov: >511
Temperature: 25°C
Remarks
Concentration in n-octanol and water phases under three  conditions (mg/L):
Condition Runl Run 2
Water phase Octanol phase Water phase Octanol phase
1 <0.0237 3040 <0.0237 3070
2 <0.0237 1520 <0.0237 1550
3 <0.0237 739 <0.0237 803

The concentration of the test substance in water phase was below the detection
limit (< 0.0237 mg/L).

CONCLUSIONS
Log Powis>5.11.
DATA QUALITY
Reliabilities
Remarks

REFERENCES

OTHER
L ast changed:

Order number for sorting:

Remarks:

Reliable without restrictions
Wl conducted study

Minigtry of Economy, Trade and Industry (METI, former
MITI), Jgpan (1998) unpublished data, conducted by Chemicas
Evaduation and Researchingtitute (CERI), Japan
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Water Solubility

TEST SUBSTANCE

- Identity: Docosanoic acid (CAS: 112-85-6)
- Remarks: Source: Tokyo Kasal Kogyo Co., Ltd., - Purity: 96.5 %, kept
a 5°C until use. The structure was identified by infraredred
spectroscopy .
METHOD
- Method: OECD TG 105 (Hask method)
GLP: No
Year: 1998
Remarks 50 mg of the test substance was added in duplicate to 500 mL

of water in glass vessd. The vessd was tightly stopped and then
shaken a& 30 °C for 24, 48 and 72 hours and then equilibraed
for 24 hours a 25 °C with occasond shaking. After the agueous
phase was extracted with chloroform, the test substance was
methylated with diazomethane. The concentration of the test
substance was determined with GC. This test was conducted
under the netiona program.

RESULTS
- Value: 0016mg/L a 25°C
Description of solubility: Of very low solubility
pH value:
pKavalue: Not determined at 25 °C
Remarks No dissociation was observed by conductometric method

(OECD TG 112)
CONCLUSIONS

Water solubility is0.016 mg/L.

DATA QUALITY

Reliabilities Rdigblewith restrictions
Remarks Wl conducted study
REFERENCES Minigtry of Economy, Trade and Industry (METI, former

MITI), Japan (1998) unpublished data, conducted by Chemicas
Evaluation and Research Indtitute (CERI), Jgpan

OTHER
L ast changed:
Order number for sorting:
Remarks:
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OECD SIDS Environmental Fate Endpoints

Photodegradation

TEST SUBSTANCE

- Identity: Docosanoic acid (CAS: 112-85-6)
- Remarks: Source: not gpplicable.
METHOD
M ethod: Cdculationby AOP Win v1.86 (Syracuse ResearchCorporation)
Type: Indirect photodegradation
GLP: No
Year: 2001
Type of Sensitizer: OH radica
Concentration of Sensitizer: 5x 10° molecule/cn?
Remarks: The rate constant for gas phase reaction between

photochemicaly produced hydroxyl radicals and the test
substancein atmospherewas calculated by AOP Win v1.86,
which is based on the structure activity relationship methods
developed by Dr. Roger Atkinson and co-workers. The haf-life
time of the substance was caculated with the daily average
concentration of OH radical of 5x 10° moleculelem®in

amosphere
RESULTS
Rate Constant: 281 x 10™ cm® /molecule-sec
Degradation: 50 % after 13.7 hours
Remarks

CONCLUSIONS

The hdf -life time of the substance by the reaction with photochemicaly produced OH
radicasinair is 13.7 hours.

DATA QUALITY
Reliabilities Rdiablewithout restrictions

Remarks

REFERENCES Chemicds Evauation and Research Indtitute (CERI), Japan
(2001), unpublished deta

OTHER
L ast changed
Order number for sorting
Remarks:
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Stability in water

TEST SUBSTANCE

- ldentity: Docosanoic acid (CAS: 112-85-6)
Remarks Source: Tokyo Kasal Kogyo Co., Ltd., - Purity: 96.5 %, kept at
5°C until use. The structure was identified by infrared red
spectroscopy .
METHOD
M ethod/guideline: Modified OECD TG 111
Type: Hydrolyss asafunction of pH
GLP: No
Year: 1998
Remarks Stability of the substance in water was tested under the

preliminary condition Ssmilar to OECD Test Guiddine 111. The
preliminary test was performed a 2 mg/L and a 50 °C for 5
daysin each buffer of pH 4.0, 7.0 and 9.0. Each buffer solution
contained 1 % of tetrahydrofulan. All tests were performed in
duplicate. The concentration was determined with GC. The test
substance was sablein the prliminary tet a al pH’s. This
test was conducted under the nationd program.

RESULTS

Nominal concentration: 2mg/lL

M easured value: Not stated

Degradation %: Residue % &fter 5 days at 50°C
pH 4.0 104 102
pH 7.0 104 97.0
pH 9.0 U4 96.1

Breakdown products: Na studied

Remarks

CONCLUSIONS
Docosanoic acid is gable (hdf -lifetime > 1 year) a pH 4.0, 7.0 and 9.0.

DATA QUALITY

Reliabilities Rdiablewith redtrictions
Remarks Wl conducted study
REFERENCES Minigtry of Economy, Trade and Industry (MET], former

MITI), Japan (1998), unpublished data, conducted by Chemicds
Evaluation and Research Indtitute (CERI), Japan
OTHER
L ast changed:
Order number for sorting:
Remarks
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Transport between Environmental Compartments (Fugacity)

TEST SUBSTANCE

Identity:
Remarks:

METHOD

Test (test type)
M ethod:

Year:
Remarks.

RESULTS
Media:

Estimated Distribution and Media Concentrationunder thr ee emission scenarios;

Docosanoic acid (CAS: 112-85-6)
Source: nat gpplicable

Cdculation
Fugecity leve 111
2001

Air, water, 0il and sediment

Compartment Release 100 % to air Release 100 % to water Reease 100 % to soil
Air 197 % 0.4% 00%
Water 6.8 % 61.7 % 0.0%
Soil 69.6 % 1.6% 100.0 %
Sediment 40% 36.3% 0.0%
Remarks: The parameters used in the fugecity cadculation are shownin

CONCLUSIONS

If docosanoic acid isrdeased to water, it islikdy to bedigributed into water and  sediment.
But, if it isreleased to air or soil, the maority of it islikely to bedigtributed in soil.

DATA QUALITY
Reliabilities
Remarks

REFERENCES

OTHER
L ast changed:

Order number for sorting:

Remarks

Appendix 1, in which the cdculated vaue by MPBP

v1.40 (Syracuse Research Corporation) was used for vapour
pressure ingteed of the measured lower limit vaue.

Rdiablewithout restrictions

Chemicas Evauation and Research Ingtitute (CERI), Japan

(2001), unpublished data,
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Appendix 1 The parameters used in the fugacity caculation
Physico-chemical parameters used
Molecular weight 34058 | Calculated [Temp.[C]| 5 |
Médlting point [°C] 79.95 Measured
Vapour pressure [P4] 6.50E-06 | Cdculated
Water solubility [g/nT] 0016 M easured
Log Pow 511 Measured
In air 40 Estimated
Half life [ Inwat.er 1200 Est!mated
Insoil 1200 Estimated
I n sediment 3600 Estimated
Environmental parameters used
Volume  Depth Area | Organic Lipid Densty | Residence
content
Cabon .
[m’] [m] [n"] (-] [-1 | kgm] | time[h]
Air 10E+13 12 100
Bulk ar | Particles| 2.0E+03
Totd 10E+13 1000| 1E+10
Water | 20E+10 1000 1000
Particles | 1.0E+06 0.04 1500
Bulk water -
Fish | 20E+05 005 1000
Tota | 20E+10 10| 2E+09
Air 3.2E+08 12
Buk il Water | 4.8E+08 1000
Sdid 8.0E+08 0.04 2400
Totd | 1.6E+09 02| 8E+09
Bulk Water | 8.0E+07 1000
sdiment Sdid 2.0E+07 0.06 2400 50000
Totd 1.0e+08 005 2E+09
Intermedia Transport Parameters
[mvh]
Air ddear-water MTC 5|Sail ar boundary layer MTC 5
Water side air water MTC 0.05 |Sediment-water MTC 1E-04
Rain rate 1E-04 | Sediment depogition 5E-07
Aerosol depostion 6E-10 | Sediment resuspension 2E-07
Soil ar phase diffuson MTC 0.02 | Sail water runoff 5E-05
Soil weter phase diffuson MTC 1E-06 |Sail solid runoff 1E-08
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Biodegradation

TEST SUBSTANCE

M

I dentity:
Remarks:

ETHOD
M ethod/guideline:

Test Type:
GLP:

Year:

Contact time:
I noculum:
Remarks

RESULTS

Degradation after 28 days:

Docosanoic acid (CAS: 112-85-6)

Source: Tokyo Kasal Kogyo Co., Ltd., - Purity: 96.5 %, kept a
5°C until use. The structure was identified by infrared red
spectroscopy .

OECD TG 301C and 302C

Aerdbic

Yes (302C: No)

1997

28days

Activated dudge cultivated for OECD TG 301C or 302C

30mg of the test substance or aniline (as reference substance)
and 9mg as ML SS of activated dudge were added to 300 mL of
test medium (OECD TG 301C). Thetest and reference solutions
were cultivated in BOD meter together with the inoculum blank
and biotic control ones a 25°C for 28 days, during which the
oXygen consumption was continuoudy measured. After
termination of the test, the resdua amount of the test substance
was determined with GC. The biodegradability was caculated
from the oxygen consumption and the residua amount.

The additiond test was conducted under OECD TG 302C
conditions (9 mg of test substance and 30mg of activated dudge
to 300 mL of test medium a 25°C), in which the
biodegradability of the test substance was estimated only from
the resdua amount of the test substance determined with GC
after 28 days. Also, BOD was continuoudy measured during the
test.

48, 56 and 52 % by BOD and

67, 80 and 73 % by GC under OECD TG 301C conditions
96, 79 and 93 % by BOD and

94, 95 and 95 % by GC under OECD TG 302C conditions

Results: inherently biodegradeble

Kinetic: Percent biodegradability of reference substance by BOD

Test duration 7 days 14 days 21 days 28 days
% Biodegradability 65 % 74 % 74% 74%

Breakdown products: No

Remarks

CONCLUSIONS

This chemicd isinherently biodegradable.
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DATA QUALITY

Reliabilities Reliablewithout regtrictions
Remarks Wl conducted sudy
REFERENCES Ministry of Economy, Trade and Industry (METI, former

MITI), Japan (1998), unpublished data, conducted by Chemicals
Evduation and Research Indtitute (CERI), Japan

OTHER
L ast changed:
Order number for sorting:
Remarks
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ECOTOXICITY ELEMENTS

ACUTE TOXICITY TO FISH

TEST SUBSTANCE

I dentity: Docosanoic acid
Remarks Source: Tokyo Kasal Kogyo Co., Ltd.,
Lot No. FBWOL, purity; 96.5 %, mdting point; 795 °C
METHOD
. Method/guideline followed OECD TG 203
Type: 9%6-hr mortaity
GLP: Yes
Yesar: 1998
Species/Strain/Supplier: Oryzias | atipes (Medeka); oltained from commercia
hetcheries
Analytical monitoring: Measured by gas chromatography at the preparation and the
renewal of thetest solution (after 24 hr).
Exposure period: 9B hr

Statistical methods:
Remarksfield for Test Conditions:

— Test fish: Acclimated for 7 d before testing; any groups showing > 5 %
mortality during this period were not used for testing; fish
with 22-32 mm in body length were selected at random.

— Test conditions:

- Details of test: Semi-gatic

- Dilution water source: Dechlorinated tap water

- Dilution water chemidtry. Hardness. 63 mg/L as CaCOs; pH 7.8

- Stock and test solutions:
The test substance (100 mg) and HCO-40 (2,000 mg) was
dissolved in pure weter to produce the stock solution of 1,000
mg/L and the appropriate amount of the stock solution was
added into the test water.

- Concentrations dosing rate, flow-through rate, in what medium:
One concentration of 5.00 mg/L., vehicle control and control
weretested.

- Vehide/solvent and concentrations: HCO-40 (100 mg/L)

- Stahility of the test chemica solutions: Not described.

- Exposureves type:  5-L glass besker

- Number of replicates, fish per replicate; 10 fishes per replicate

- Water chemigtry intest: DO 5.2-8.3 mg/L; pH 7.2-7.8

— Test temperaturerange: 23.524.2°C (Containers used for testing were placed in an
incubator)

RESULTS
- Nominal concentrations (as mg/L): 500
M easur ed concentrations (as mg/L): 4.78(Day 0)-5.08(Day 1)
Unit [results expressed in what unit]: % survivd after 24, 48, 72, %6 h

Element value L Cso at 96 hoursis greater than 5.00 mg/L based on nomina
concentration
Statistical results: Not described.

Remarksfield for Results:
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- Biological observations: No mortdity and abnormal response at the test concentration

during the exposure
— Table showing cumulative mortality.
Nomind Measured Cumulative mortdity (%)
concentration | concentration | 24hours | 48hours | 72hours 96 hours
(mg/L) (mglL)
Control - 0 0 0 0
S.control? - 0 0 0 0
5.00 493 0 0 0 0
a: Solvent control

b : geometric mean

— L owest test substance concentration causing 100 % mortality: > 5.00 mg/L
— Mortality of controls: No mortdity at the controls
— Abnormal responses No abnorma responses a the test concentration and controls
— Reference substances (if used) — results: L Cs of copper sulfate pentahydrate at 96
hours=0.73 mg/L
— Any observations, such as precipitation that might cause a difference between
measured and nominal values Not described

CONCLUSIONS
HCO-40 was used in this test to prepare the test solution due to the substance with low
water solubility and the limit test a 5.00 mg/L was peformed in order to keep the
recommended concentration of vehicle (i.e. 100 mg/L in the find test solution). LCso

(96h) and LCo (96h) were greater than the concentration used in the limit test because
there was no mortality during the exposure.

DATA QUALITY
Reliabilities: Rdiablewithout restrictions
Remarks field for Data Reliability:

REFERENCES
Minigtry of the Environment (MOE), Japan (1998),
conducted by Mitsubishi Chemica Safety Indtitute Ltd.,
Japan
OTHER
L ast changed

Order number for sorting
Remarksfield for General Remarks
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ACUTE TOXICITY TO FISH

TEST SUBSTANCE

I dentity: Docosanoic acid
Remarks Source: Tokyo Kasai Kogyo Co.,, Ltd.,
purity ; 96.5 %, mdting point ; 79.5°C
METHOD
- Method/guideline followed OECD TG 204
Type: 14-d mortdity
GLP: Yes
Year: 1998
Species/Strain/Supplier: Oryzias | atipes (Medaka); obtained from commercid
hatcheries.
Analytical monitoring: Measured by gas chromatography 3 times during the
exposure.
Exposure period: 14 days
Statistical methods: Dunnett test for multiple comparison
Remarksfield for Test Conditions:
— Test fish: Acclimated for 14 d before testing; any groups showing > 5 %

mortdity during this period were not used for testing; fish with 20-
25 mm in length were selected at random.
— Test conditions

- Details of test: Flow -through

- Dilution water source: Dechlorinated tap water

- Dilution water chemidiry. Hardness. 63 mg/L as CaCOs; pH 7.8

- Stock and test solution: the test substance (2.25 g) and HCO-40(45.00 g) was dissolved
in pure water to produce the stock solution of 2,250 mg/L.

- Concentrations dosing rate, flow-through rate, in what medium: One concentration of
4.9 mg/L, vehide control and control were tested. The flow-
through rate was about 6 times a day.

- Vehide/solvent and concentrations: HCO-40 (100 mg/L)

- Sability of the test chemica solutions: Not described.

- Exposure vesd type: 5L glass beaker with asphondrain

- Number of replicates, fish per replicate: ten fish per a container

- Water chemistry in test (O,, pH) in the control and one concentration where effects were
observed DO 6.2-83 mg/L; pH 7.47.8

- Feeding; Tetramin®, 2 % body weight /day
— Test temperaturerange: 24.0-24.6°C (Containers used for testing were placed in an
incubator)

RESULTS

- Nominal concentrations (asmg/L): 4.9
M easur ed concentrations (asmg/L): 4.91(Day 0), 5.22(Day 7), 5.04(Day 14)
Unit [results expressed in what unit]: % surviva after 7, 14 d

Element value: LCspat 7 and 14 d is grester than 4.99 mg/L
based on nomind concentration.
Statistical results: Not described.

Remarksfield for Results:
- Biological observations: mean body weight and body length at the end of the test:
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_ Body weight (g)
Group Samples Mean SE. S.D. Variance
Control 10 0.2268 0.0139 0.0440 0.0019
S.control 10 0.2093 0.0076 0.0242 0.0006
4.99mg/L 10 0.2224 0.0105 0.0332 0.0011
_ Body length (cm)
Group Samples Mean SE. S.D. Variance
Control 10 2.3680 0.0430 0.1359 0.0185
S.control 10 2.3130 0.0372 01177 00138
4.99mg/L 10 2.3580 0.0380 0.1202 00144

S.E.: Standard error
SD.: Standard deviation

— Table showing cumulative mortality:

Nomind Measured Cumulative mortdity (%)
concentration concentration 1 2 3 7 9 10 14
(mg/L) (mg/L) day | days | days | days | days | days | days
Control - 0 0 0 0 0 0 0
S.control® - 0 0 0 0 0 0 0
499 5.06° 0 0 0 0 0 0 0
a: Solvent control

b : geometric mean

— L owest test substance concentration causing 100 % mortality: > 4.99 mg/L

— Mortality of controls: No mortdity in the controls

— Abnormal responses No abnorma responsesin the test concentration and the controls

— Reference substances (if used) — results: L Csoof copper sulphate pentahydrateat 96 hours

=0.73mg/L

— Any observations, such as precipitation that might cause a differ ence between

measured and nominal values: Not described.

CONCLUSIONS

HCO-40 was used in this test to prepare the test solution due to the substance with low water
olubility and the limit tet & 499 mg/L was peformed in order to keep the recommended
concentration of vehicle (i.e. 100 mg/L in the find tet solution). There was no mortdity
during the exposure and L Cso (14d) and LCo (14d) were grester than the concentration used in
the limit tes. There were no abmnorma responses during the exposure and no statisticaly
sgnificant differences observed in body weight and body length a the end of the test between
the test concentration and the controls. So NOEC (14d) was greater than 4.99 mg/L.

DATA QUALITY
Reliabilities: Reliable without restrictions
Remarksfield for Data Reliability: Well conducted study

REFERENCES
Minigry of the Environment (MOE), Japan (1998), conducted by
Mitsubishi Chemical Safety Indtitute, Ltd. Japan
OTHER
L ast changed

Order number for sorting:
Remarksfield for General Remarks:
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ACUTE TOXICITY INVERTEVRATES (EG., DAPHNIA)

TEST SUBSTANCE

I dentity: Docosanoic acid
Remarks Source: Tokyo Kasai Kogyo Co.,, Ltd.,
Lot No. FBWO1, purity ; 96.5 %, mdting point: 79.5C

METHOD
- Method/guideline followed OECD TG 202

Type: 48-h immohility

GLP: Yes

Yesar: 1998

Species/Strain/Supplier: Daphnia magna;
obtained from Nationd Indtitute for Environmental Studies

(NIES).
Analytical monitoring: Measured by gas chromatography at start and end of the test.
Exposureperiod (h): 48
Statistical methods: Not described

Remarksfield for Test Conditions:
— Test organisms:
- Source, supplier: Supplied by NIES
- Pre-trestment: The group of parents, which showedless than 5% mortdity for
14 days prior to test, was used.
- Age a study initiation: < 24h old

— Test conditions

- Stock and test solution: the test substance (100 mg) and HCO-40 (2,000 mg) was
dissolved in pure weter to produce the stock solution of 1,000
mg/L and the appropriate amount of the stock solution was
added into the test weter.

- Test temperature range: 20.4-20.7 °C

- Exposure vess type: 100 mL test solution in a 100 mL glass besker; 4 beskers per
treatment

- Dilution water source: Dechlorinated tap water

- Dilution water chemistry: Hardness. 63 mg/L. as CaCOs; pH: 7.8

- Lighting: <1,200 Ix, 16h: 8h light-darkness cycle

- Water chemigtry intest: DO=8.38.6 mg/L; pH=7.7-7.9

— Element (unit) basis: Immobilization

—Test design: Number of replicates=4; individuds per replicate=1;
concentrations: One concentration of 5.00 mg/L, vehicle
control and control weretested.

— Method of calculating mean measur ed concentrations:

— Exposure period: 48h

— Analytical monitoring: 103 % of the nomina concentration a preparation; 98 % just

before the renewa of the test water

RESULTS
Nominal concentrations(asmg/L): 5.00
M easur ed concentrations (asmg/L): 5.16(Day 0)-4.88(Day 2)
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Unit (results expressed in what unit): % immohilization after 24, 48 h

Element value: ECsxo at 48 hoursis greater than 5.00 mg/L based on nomind
concentration
Statistical results: Not described

Remarksfield for Results:
— Biological observations
- Number immohilised as compared to the number exposed:

Nomina Measured Cumulative numbersof immohbilized
concentration | concentration Daphnia (Percent immohility)
(mg/L) (mg/L) 24 hours 48 hours
Control - 00 00
S.control® - 00 000
5.00 502° 00 2 (10)

a: Solvent control
b : geometric mean

- Concentration response with 95 % confidence limits: Not described

- Cumulaive immohilization: 10 % immohbility in 5.00 mg/L, 0 % immoahility in
control and vehicle control

- Was control response satisfactory (yes/no/unknown) : Yes

CONCLUSIONS

HCO-40 was usd in this test to prepare the test solution due to the substance with low
water solubility and the limit tesx & 500 mg/L was peaformed in order to keep the
recommended concentretion of vehicle (i.e. 100 mg/L in the find test solution). There
was 10% inhibition of immobilization and no abnormd responses during the exposure,
and ECs (48n) was greater than the concentration used in the limit test.

DATA QUALITY

Reliabilities: Rdiablewithout restrictions
Remarksfield for Data Reliability:

REFERENCES
Minigtry of the Environment (MOE), Japan (1998), conducted
by Mitsubishi Chemica Safety Indtitute, Ltd., Japan
OTHER
L ast changed

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

TEST SUBSTANCE

| dentity: Docosanoic acid
Remarks Source: Tokyo Kasal Kogyo Co., Ltd
Lot No. FBWO1, purity ; 96.5 %, mdting point ; 79.5°C
METHOD
- Method/guideline followed OECD TG 201
Test type: Satic
GLP: Yes
Year: 1998
Species/strain # and source: Selenastrum capricor nutumATCC22662 (purchased from
ATCC)
Element basis: Area under the growth curve and growth rate
Exposure period: 72h
Analytical monitoring: Measured by gas chromatography at sart and end of the test
Statistical methods: Student t test, subsequent to F test for homogeneity of

variances (because amean vaue at 5.00 mg/L was compared to that
of vehide control).
Remarksfield for Test Conditions:
— Test Conditions

- Test temperature range: 22.5-234°C

- Growth/test medium: OECD medium

- Sheking: 100 rpm

- Dilution water source:

- Exposurevesd type . 200 mL medium in @300 mL conicd flask with acap which

dlow vertilation.
- Water chemigtry intest (pH) in one replicate of each concentration (at start and end of
thetest): pH=7.9 a sart and 10.0 at end of thetest (72 h)

- Stock and test solution: The test substance (100 mg) and HCO-40(2,000 mg) was
dissolved in hot test medium to produce the ock solution of 1,000
mg/L and the gppropriate amount of the stock solution was added
into the test medium.

- Light levels and qudlity during exposure  4,000-5,000 Ix, continuous
—Test design:

- Number of replicates:  Triplicate

- Concentretions. One concentration of 5.00 mg/L, vehicle control and control were
tested.

- Initial cell number in cdlsimL: 1 x 10*

RESULTS
- Nominal concentrations (as mg/L): 500
M easured concentrations(asmg/L): 459 (Day 0)- 3.70 (Day 3)
Unit [results expressed in what unit]: Cdl dengty (cellsmL)
Element value: ErCso>5.00 mg/L (24-72 h); NOEC(r) > 5.00 mg/L,
EbCs > 5.00 mg/L (0-72 h); NOEC (b) > 5.00 mg/L
caculated based on nomina concentration
Was control response satisfactory: Yes mean cdl density increased to 2.69 x 10° cdlls/mlL for
control and 2.72 x 10° cellgmL for vehidle control &fter 72 h
Statistical results: Sgnificant differences were not observed in area under growth
curve and growth rate between vaues at 5.00 mg/L and in the
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vehicle control

Remarksfield for Results:
— Biological observations
- Cell dengity at each flask at each measuring point:

Nomind Measured Cdl concentration for each exposure
concentratio | cocentration (x10* cellg/mL)°
n (mg/L) (mg/L) 0 hour 24 hours 48 hours 72 hours
Contral - 1.0 69+03 | 410+26 | 2689+
7.8
S.control® - 1.0 70+04 | 512+20 | 2716+
35
500 459-370° 1.0 75+01 | 547+19 | 312.3:18.
9
a: Solvent control

b : vdue a gart and end of the test
C : mean + sandard deviation

- Growth curves
- Percent biomass/growth rate inhibition per concentration: -12.7 % for area under growth
curve, 0.4 % for growth rate (24-48 h), -1.7 % growth rate (48-72 h)

Analytical observations: The concentration of the test substance in the test solution at the end
of the test was 3.70 mg/L. The vaue was 74% and not within +£20%
of the nomina concentration. Precipitation or upteke to dgd cdls
of the test substance might cause the reduction in the test substance
concentration between freshly prepared and after 72 hours. The
results were based on the nomina concentration because the test
substance concentration at 0 hour was within £20% of the nomina
concentration.

CONCLUSIONS
HCO-40 was used in this test to prepare the test solution due to the substance with low water
solubility and the limit tet a 500 mg/L was peaformed in order to kegp the recommended
concentretion of vehicle (i.e. 100 mg/L in the find test solution). There was no datistica
dgnificant difference in inhibition rate compared with the vehide control and both ECsp (72h)
and NOEC (72h) were gregter than the concentration used in the limit test.

DATA QUALITY
*Reliabilities Rdiablewithout redtrictions
* Remarksfield for Data Reliability:

REFERENCES
Minigtry of the Environment (MOE), Japan (1998), conducted by
Mitsubishi Chemical Safety Indtitute Ltd., Japan

OTHER

* Last changed

« Order number for sorting:
s Remarksfield for General Remarks
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CHRONIC TOXICITY TO AQUATIC INVERTEBRATES (E.G., DAPHNIA)

TEST SUBSTANCE

| dentity: Docosanoic acid
Remarks: Source: Tokyo Kasal Kogyo Co., Ltd,,
Lot No. FBWOL, purity ; 96.5 %, mdting point ; 795 °C
METHOD
- Method/guiddine followed: OECD TG 211
Tedt type: 21-d reproduction test
GLP: Yes
Y ear: 1998
Andytica procedures: Measured by gas chromatography 4 times during the
exposure (before and after the replacement of the test water)
Species/Strain: Daphnia magna;
obtained from Nationd Indtitute for environmental Studies
(NIES).
Tes detalls: Semi-datic (water renewal: 3 times aweek)
Statigtica methods: Bartlett test for homogeneity of variances, one-way
ANOVA, Dunnett or Williams test for multiple comparison
Remarksfield for Test Conditions:

— Test organisms
- Source, supplier, any pretreatment, breeding method: Supplied by NIES
-Age a study initiation
- Control group

— Tedt conditions
- Stock solutions preparation and tability: HCO-40 and DMF used
- Test temperature range: 19.9-206 °C
- Exposure vesd type: 80 mL test solution in @100 mL glass beaker; 10 beakers
per treatment
- Dilution water source: Elendt M4
- Dilution water chemistry: Hardness: 225-275 mg/L as CaCO3

- Lighting: <1,200 I, 16h : 8h light-darkness cycle
- Water chemidtry intest: DO= 6.0-8.6 mg/L; pH=7.08.0
- Feeding: Chlorella vulgaris, 0.15 mgC/day/individua

— Element (unit) bass Mean cumulative numbers of juveniles produced per adult
(reproduction)
—Test design:
- Number of replicates: 10
- Individuds per replicate: 1
- Concentrations: 0.30, 0.55 and 1.00 mg/L., because ECs (48 h Immobilization test)

was greater than 5.00 mg/L
— Method of cdculating meanmeasured concentrations: time-weighted mean
— Exposure period: 21 days
— Andyticd monitoring: 83-103 % of the nomina concentration at preparaion; 71-98 % just
before the renewa of the test water.
RESULTS
Nomina concentrations (as mg/L). 0.30, 055, 1.00
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Messured concentrations (as mg/L):

Nominal Mesasured concentration (mg/L)
concentration
2 7 19 21
0d 9day$® 9days® |12 day® Mean®

(mglL.) il days’ | days’ y id i day$ | dayd

Control <006 | <0.06 | <0.06 | <0.06 <0.06 <0.06 <0.06 <0.06

S.control <006 | <0.06 | <0.06 | <0.06 <006 <0.06 <006 <006 -
0.30 0.30 027 0.26 0.29 0.31 0.25 0.26 023 027
0.55 0.56 048 051 0.50 0.55 0.46 0.48 044 049
1.00 1.00 081 0.88 0.98 0.88 0.80 0.83 071 084

a: freshly prepared test solution
b : old test solution before renewa
c: time-weighted mean

4 ECm, L C50:

» Statistical results:

* Unit [results expressed in what unit]: Mean cumulative numbers of juveniles produced per live

adult after 21 d
>0.84 mg/L, ECs (14 d, reproduction) ; > 0.84 mg/L, ECx (21.d,

reproduction) ; > 0.84 mg/L, LCs, for parental Daphnia (14 d) ; >

084 mg/L, L Cso for parentd Daphnia (21 d) ; > 0.84 mg/L
caculated based on measured concentrations

Differences in mean cumulative numbers of young produced per
adult dive between vehicle control and Daphnia treated with 0.3,
0.55 and 1.00 mg/L were not Satigticaly sgnificant.

* Remarksfield for Results:

— Biological observations

- Cumulative number of dead parentd Daphnia:
Nomind Messured Cumulative number of dead parentl Daphnia
concentration concentration 2 = 51
(mglL) (mg/L) Loy | 208S | o | ays | 4B | s
Control - 0 0 0 0 1 1
S. Control® - 0 0 0 0 2 2
0.30 027° 0 0 0 0 1 1
0.55 0.49° 0 0 0 0 2 2
1.00 0.84° 0 0 0 0 1 2
a: Solvent control
b : time-weighted mean
- Time of thefirg production of young:
Nomind Measured Time of the firg production of young
concentration concentration -
(mg/L) (mglL) Min. (days) Max. (days)
Control - 7 8
S.control - 7 10
0.30 0.27° 7 10
0.55 049° 7 10
1.00 0.84° 7 11
a: Solvent control

b : time-weighted mean
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- Mean cumulative numbers of young produced per adult dive:
Nomind M easure_d Mean wgs(l}aetéve nl:jntl)e;s_of young
. concentration pri per adult dive
concentration (mg/L) (mg/L) T days 210ays
Control - 79.0 1374
S.control - 750 1359
0.30 0.27° 82.7 146.7
055 0.49° 831 154.9
1.00 0.84° 734 1375
a: Solvent control

b : time-weighted mean
- Was control response satisfactory. Y es

CONCLUSIONS
HCO-40 and DMF were used in thistest to prepare the test solution due to the substance with
low weter solubility. Therewasno statigtically Sgnificant difference in mean cumulative
numbers of young produced per adult dive between the test concentrations and the vehicle
contral. Also, ro significant difference between treated control, vehicle control and treated
groups was observed on cumulative number of dead parental. Hence, both ECs (21d) and
NOEC (21d) vauesof docosanoic acid on chronic Daphnia reproduction test were greater
than 0.84 mg/L as the concentration of time-weighted mean.

DATA QUALITY
* Reliabilities Rediablewithout restrictions
*« Remarksfield for Data Reliability:

REFERENCES
Minigtry of the Environment (MOE), Japan (1998), conducted by
Mitsubishi Chemicd Safety Indtitute, Ltd., Japan

OTHER
* Last changed
* Order number for sorting:

* Remarksfield for General Remarks:
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HEALTH ELEMENTS
ACUTE ORAL TOXICITY

TEST SUBSTANCE

| dentity: Docosanoic acid (CAS No 112-85-6)
Remarks: Source NOF CORPORATION, Lot No. 60805X, Purity:
85.9 %,

Impurities: (C14-Co) fatty acids (10.9 %) and C 4 fatty acid
(2.3%), Kept at room temperatureuntil use

METHOD

- Method/guideline OECD TG 401
Test type: Acute ord toxicity
GLP: Yes
Year: 1998
Species: Rat
Strain: Crj:CD (SD)

Route of administration: Ora (gavage)
Doses/concentration levels: 0, 2000 mgkg

Sex: Mae& femde

Vehicle: Cornall

Control group and treament: Concurrent vehicle

Post exposur e observation period: 14 days

Statistical methods: Not applicable because of no fatdity.

REMARKSFIELD FOR TEST CONDITIONS
- Test Subjects:
- Age a Sudy initigtion: 5 weeks
- No. of animas per sex per dose 5 per sex per dose group

—  Study Design:
: Vehide Corn ail. 20 wi% for 2,000 mg/kg.
- Satdlite groups and reasons they were added: none
- Clinicd observations performed and frequency:
Clinicd signswere observed continuoudy up to 1hour after
the treetment. Then each rat observed once an hour from 1
to 6 hour and once aday from day 2 to day 15.

RESULTS
L D= Mde  >2000 mgkg
Femde > 2,000 mgkg

REMARKSFIELD FOR RESULTS
There were no treatment-rel ated adverse effeds.

— Body weight: No compound-related effects were observed. Body weight
changesin treated groups were smilar to that of the control.

— Food/water consumption: Not examined.

—- Clinical signs: Although soft faeces were observed in treated groups due to
the solvent consumption, the same finding was recognized in
control group. The effects were considered to beattributed to

UNEP Publications 69



OECD SIDS DOCOSANOIC ACID

corn oil asavehide.
— Haematology: Na examined.
— Biochemidry: Na examined.
— Ophthalmologicfindings: Na examined
— Mortality and timeto death: None
— Gross pathology incidence and severity: No treatment-related abnormadlities.
— Organ weight changes: Nat examined.
— Histopathology: Not examined.

CONCLUSIONS
There were no treatment related abnomdities. LDg, is greater than 2,000 mg/kg for both
SEXES.

DATA QUALITY
Reliabilities: Rdiable without redtriction
Remarksfield for Data Reliability: Well conducted study, carried out by Hatano
Research Indtitute, Food and Drug Safety Center (Japan).

REFERENCES
Ministry of Health, Labour and Welfare (MHLW, former
MHW), Japan (1998), Toxicity Testing Reports of
Environmental Chemicals 6, 236-246.

OTHER

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

7 UNEP Publications



OECD SIDS DOCOSANOIC ACID

REPEATED DOSE TOXICITY

TEST SUBSTANCE
| dentity: Docosanoic acid (CAS No 112-85-6)
Remarks: Source NOF CORPORATION, Lot No. 60305X, Purity: 85.9 %,
Impurities: (C14-Cyp) fetty acids (10.9 %) and C fetty acid
(2.3%), Kept at room temperature until use

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 (gavage)
Duration of test Males 43 days; Females from 14 days prior to mating to day
4 of lactation
Doses/concentration levels: 0, 200, 300, 1,000 mg/kg/day (in corn ail)
Sex: Mde& femade
Exposure period: Males 42 days; Females from 14 days prior to mating to day
3 of lactation
Frequency of treatment: Daly

Control group and treatment: Concurrent vehicle
Post exposur e observation period: None
Statistical methods: Dunnett’s or Scheffe' s test for continuous numericd data, Chi

square test for copulated index and fertility index, and Mann
Whitney U test or Fisher’ stest for histopathologicd examination

data.
REMARKSFIELD FOR TEST CONDITIONS
— Test Subjects:
Age at study initiation: 8 weeksold
No. of animals per sex per dose: 13 animalsper sex per dose group
— Study Design:
Vehicle: Cornail

Satellite groups and reasons they were added: none

Clinical observations performed and frequency. Clinicd sgnswere observed a least
once aday, body weights were basically determined once aweek.
Also, food consumption was measured nearly once aweek except
for mating period.

Hematological examinations (only for males): Red blood cdl count (RBC), white blood
cdl count (WBC), platlet count, hemoglobin (Hb), hematocrit
(Ht), mean corpuscular valume (MCV),mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin concentration
(MCHC) differentiation of leukocytes

Blood chemical examinations (only for males): totd protein, dbumin, A/G, bood urea

nitrogen (BUN), credtinine, glucose, totd cholesteral, totd
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bilirubin, triglyceride, sodium (Na), potassum (K), chloride (Cl),
cacium (Ca), inorganic phasphorus (1P), dkaine phosphatase
(ALP), GPT, GOT, >GTP.

Organs examined at necropsy: organ weights. heart, liver, kidneys thymus, testes,
epididymides histopathologica examinations. dl animasin
control and 1,000 mg/kg, and any organs which have
histopathological changes at the higher doses: brain, heart, liver,
gpleen, thymus, kidney, adrend, tetis, epididymis, urinary
bladder, ovary (only for femaes which were non pregnant or not
copulated).

General remarks This study was conducted to examine both repesated dose toxicity
and reproductive/developmentd toxicity as an OECD screening
combined study. Therefore, haematological and blood chemica
examindions, and urinadysis for femaes were not performed.
Functiond observation, estrous cycle length and pettern, and
sperm examination were not performed because the test was
conducted by the TG adopted in 1990.

RESULTS
NOAEL 1,000 mg/kg/day
LOAEL >1,000 mgkg/day

REMARKSFIELD FOR RESULTS
There were no treatment-rel ated adverse effects though some dight changesin blood

biochemigry and histopathology in testes.

- Body weight: No treatment-related abnormdities.

- Food/water consumption: No treatment-related abnormdlities.
— Clinical signs: No treatment-related abnormalities.
- Haematology:

Males: Decrease of MCHC a 300 and 1,000 mg/kg (p<0.01). However, this
changein both groups was concluded as a casud one, because the degree of the
change in both groups was very dight (the same 2.3 % decrease) and no other
haematologica changes were noted.
Biochem:
Males: Decrease of serum ALP in treated groups (p<0.05) and decrease of
glucose a 1,000 mg/kg (p<0.05). However, these changes were considered to
be toxicologicaly meaningless ones snce they were dight and rdated
histopathologica findings were not observed.
— Ophthalmologic findings Not examined.
— Mortality and timeto death: None
— Gross pathology incidence and severity: No treatment-related abnormaities.
— Organ weight changes: No statisticaly sgnificant dfferences from
controlsin any organs.
—  Histopathology:
Males: No treatment-related abnormditiesin heart, liver, goleen, kidneys
adrenas and epididymides. In tetes, arophy of seminiferous tube was
recognized in two of thirteen a 1,000 mg/kg group, but they were considered
not to be trestment related specific findings, because they were dight and
sometimes observed in historica control detain the laboratory conducting this
sudy. No abnormadlities detected in brain, thymus and urinary bladder.
Females: No trestment-related abnormdlities in brain, liver, spleen, thymus,
kidneys and adrendls. No abnormdlities detected in heart, urinary bladder and
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ovaries.
CONCLUSIONS
No treatment related adverse effects were found in either dose group up to 1,000 mg/kg.
NOAEL is estimated to be 1,000 mg/kg/day for this repeated dose toxicity study.

DATA QUALITY
Reliabilities: Rdidde without restriction
Remarksfield for Data Reliability: Wel conducted study, carried out by Hatano Research
Ingtitute, Food and Drug Safety Center (Japan).

REFERENCES
Ministry of Health, Labour and Wefare (MHLW, former MHW),
Japan (1998), Toxicity Testing Reports of Environmenta
Chemicds 6, 236-246.

OTHER

 Last changed
* Order number for sorting:
* Remarksfield for General Remarks:
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TOXICITY TO REPRODUCTION/DEVELOPMENT

TEST SUBSTANCE

M

I dentity: Docosanoic acid (CAS No 112-85-6)
Remarks: Source: NOF CORPORATION, Lot No. 60805X, Purity:

859 %, Impurities Cl4-Czo fatty acids (109 %) ad C24 fatty
acid (2.3 %), Kept at room temperature until use

ETHOD
M ethod/guideline OECD TG 42
Test type OECD Combined Repeat Dose and
Reproductive/Developmentad Toxicity Screening Test
GLP (Y/N): Yes
Year (study performed): 1998
Species: Rat
Strain: Crj;CD (SD)

Route of administration: Ord (gavage)
Doses/concentration levels: 0, 1200, 300, 1,000 mg/kg/day (in corn ail)

Vehicle: Cornail

Sex: Mde& Femde

Exposure period: Males 42 days; Females from 14 days prior tomating to day 3
of lacition.

Frequency of treatment: Daly

Control group and treatment: Concurrent vehide

Duration of test: Males 43 days; Females from 14 days prior tomating to day 4
of lactation.

Statistical methods: Dunnett’s or Scheffe' s test for continuous data, Chi square test

for copulated index and fertility index, and Mann-Whitney U
test or Fisher’stest for histopathologica examination data

REMARKSFIELDSFOR TEST CONDITIONS

Age a dudy initiation was 8 week old for both sexes. Maeswerekilled on the day after
the adminigtration period. Females were sacrificedon the day 4 of lactation. Femaeswith
no ddivery were killed 4 days after the ddivery expected date. Femaes with no copulation
were sacrificed a the termination of mating period.

Weight at study initiation: 312.1-363.7g for mdes, 205.3- 230.8 g for femaes

Number of animals per dose: 13 per sex per dose

M ating procedures: Maefemde per cage; 1/1, length of cohabitation; at the most 4
days, until proof of pregnancy (formation of vagind dosng or
sperm detection in vaging)

Clinical observations performed and frequency:
Parent: Performed once aday
Foetus: Performed once aday after birth

Parameters assessed during study: Body wt (basicdly once a week), food consumption (basicaly
once aweek), No. of pairs with successful copulation, copulation index
(No. of pairs with successful copulation/No. of pairs mated x 100),
pairing days until copulaion, frequency of vagind estrus, No. of
pregnant femdes, fertility index = (No. of pregnant animas/No. of
pairs with successful copulation x 100), No. of corpora Iutea, No. of
implantation sites, implantation index (No. of implantation stes/No. of
corpora lutea x 100), No. of living pregnant females, No. of pregnant

4
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femdes with parturition, gestation length, No. of pregnant femaes
with live pups on day O, gestation index (No. of femades with live
pups/No. of living pregnant femaes x 100), No. of pregnant femaes
with live pups on day 4, ddivery index (No. of pups borr/No. of
implantation sites x 100), No. of pups dive on day O of lactation, live
birth index (No. of live pups on day O/No. of pups born x 100), sex
ratio (Total No. of mae pups/Total No. of femae pups), No. of pups
dive on day 4 of lactation, vigbility index (No. of live pups on day
4/No. of live pups on day 0 x 100), body wt. of live pups (on day 0 and
4).

— Organsexamined at necropsy:
Parent: organ weight: heart, liver, kidneys, thymus, testes,
epididymidesHigtiopathologica examinations. dl animdsin
control and 1,000 mg/kg, and any organs which have
higtopathologica changes at the higher doses: brain, heart, liver,
gpleen, thymus, kidney, adrend, tedtis, epididymis, urinary
bladder, ovary (only for femaes which were non pregnant or not
copulated).
Foetd: full macroscopic examinatiionson dl of pups

RESULTS
- NOAEL (NOEL) and LOAEL (LOEL) maternal toxicity: NOAEL: 1,000 mgkg/day

NOAEL (NOEL) and LOAEL (LOEL) foetal toxicity: NOAEL: 1,000 mgkg/day

Actual dosereceived by dose level by sex, if available: 0, 200, 300, 1,000 mg/kg/day for both
sexes

Maternal data with dose level (with NOAEL value): No abnormédities were found in @l
reproductive parameters (fertility index, number of
implantations and implantation indeX) in each dose group.

Foetal datawith doselevel (with NOAEL value): No abnormditieswerefound in dl indexes
(No. of pupsborn, No. of pups dive, pups weight, seX rdio,
vighility etc.) obtained from pupsin each dose group.

Statistical results, asappropriate: All of theabove changes were not satigticaly sgnificant.

Remarksfor Results.

— Mortality and day of death: No deaths occurred in al dams through the study period.

— Body weight: No dat. Sg. difference from controls
— Food/water consumption: No stat. Sg. dfference from controls
— Reproductive data: No gat. Sg. difference from controls
— Fetal data: No dat. sig. difference from controls

Grossly visible abnormalities and exter nal abnormalities
No abnormdities were found in dl pups examined in ether
the externd observation at day O or the autopsy performed a
day 4 after birth.

CONCLUSIONS
There were no treatment related abnormalities. NOAELs for both materna and foetal
toxicity are 1,000 mg/kg/day.

DATA QUALITY
Reliabilities: Rdigble without regtriction.
Remarksfield for Data Reliability:
Wl conducted study, carried out by Hatano Research
Indtitute, Food and Drug Safety Center (Japan).
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Ministry of Hedlth, Labour and Welfare (MHLW, former

MHW), Japan (1998), Toxicity Testing Reports of

Environmental Chemicals 6, 236-246.
OTHER
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GENETIC TOXICITY IN VITRO BACTERIAL TEST)

TEST SUBSTANCE

I dentity: Docosanoic acid (CAS No 112-85-6)

Remarks: Source:NOF CORPORATION, Lot No. 60805X,
Purity: 85.9 %, Impurities: C14-Cyo fatty acids (10.9 %) and Cyy
fatty acid (2.3 %), Kept at room temperatureuntil use

METHOD
M ethod/guideline: OECD TG 471 and 472, and Jgpanese Guiddinesfor
Screening Mutagenicity Testing of Chemicals
Test type: Reverse mutation assay
GLP: Yes
Year: 1998
Species/Srain: Salmonella typhimuriumTA100, TA1535, TA98, TA1537
Escherichia coli WP2 uvr A
M etabolic activation: SO from rat liver, induced with phenobarbita
and 5,6-benzoflavone
Statistical methods: No gatigic andyss
REMARKSFIELD FOR TEST CONDITIONS
— Study Design:
Concentration: -S0: 0, 156, 313, 625, 1,250, 2500, 5000 ug /plate
+309: 0, 156, 313, 625, 1,250, 2500, 5000 ug /plate
Number of replicates 2
Plates/test: 3
Procedure: Pre-incubation
Solvent: DMSO
Postive controls -0 mix; 2-(2Furyl)-3-(5-nitro-2-furyl) acrylamide
(TA200, TA98, WP2uvrA), Sodium azide (TA1535)
and 9 Aminoacridine hydrochloride(T A 1537)
+S9 mix; 9-Aminoanthracene (al srains)
RESULTS

Cytotoxic concentration:
Toxicity was not observed up to 5,000 ug/platein al strains

with or without SO mix.
Genotoxic effects:
+ ? -
—  With metabolic activation: [] [ [X]
—  Without metabolic activation: [ ] [] [X]

REMARKSFIELD FOR RESULTS.

CONCLUSIONS
Bacterial reverse mutation tests showed negative results with and without metabolic

activation

DATA QUALITY
Reliabilities: Rdiable without restriction

Remarksfield for Data Rdiability: Wael conducted sudy, carried out by Biosafety

Research Center, Foods, Drugs and Pesticides (Japan) .
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MHW), Japan (1998), Toxicity Testing Reports of
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GENETIC TOXICITY IN VITRO (NON-BACTERIAL INVITRO TEST)

TEST SUBSTANCE
I dentity: Docosanoic acid (CAS No 112-8-6)
Remarks: Source NOF CORPORATION, Lot No. 60805X, Purity:
859%, |mpU|’|tIS C14-C20 fatty acids (109 0/0) and C24 f&tty
acid (2.3 %), Kept at room temperature until use.

METHOD
- Method/guideline: OECD TG 473 and Japanese Guiddines for Screening
Mutagenicity Testing of Chemicas
Test type: Chromosomal aberration test
GLP: Yes
Year: 198
SpeciegStrain: CHL/IU cdls
M etabolic activation: O from rat liver, induced with phenobarbitd and 5,6-
benzoflavone
Statistical methods: No gatistic andyss

REMARKSFIELD FOR TEST CONDITIONS
— Study Design:
For continuous treatment, cells were treated for 24 or 48 hrs without 9. For short-term
trestment, cells were treated for 6 hrs with and without S9 and cultivated with fresh media

for 18 hrs
Concentration: -S9 (24hr continuous trestment): 0, 380, 700, 1,400, 2,800 ug/mL
-S9 (48hr continuoustreatment): O, 288, 575, 1,150, 2,300 ug/mL

-0 (short-term treatment): O, 875, 1,750, 3,500 ug/mL
+39 (short-term trestment): 0, 875, 1,790, 3,500 ug/mL

Plates/test: 2

Solvent: 1 % Carboxymethyl cdllulose sodium

Pogtive controls: -S9O mix; Mitomycin C
+39 mix; Cyclophosphamide

RESULTS

Cytotoxic concentration:
Fifty percent inhibition of cdl proliferationwas observed a 2,703 ug/mL for 24hr
continuous treatment and at 2,242 wy/mL for 48hr continuous trestment, respectively.
Cdl proliferation inhibition was not observed in short-term trestment with or without SO
mix.

—  With metabolic activation: 11 X [X]
[] []

Genotoxic effects: dagtogenicity
+ ? ;

[1 ]
—  Without metabalic activation: [X] [ [] [X]

polyploidy
+ 2

REMARKSFIELD FOR RESULTS.
Structura chromasoma aberrations and polyploidy were not induced up to a maximum
concentration of test substance under conditions of continuous trestment, and short-term
trestment with and without an exogenous metabolic activation system.

CONCLUSIONS
Chromosomd aberration test in CHL/IU cells was negetive with and without metabolic
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activation.
DATA QUALITY
Reliabilities:

Remarksfield for Data Reliability. Well conducted study, carried out by Biosafety

REFERENCES (Free Text):
Minigtry of Hedlth, Labour and Welfare (MHLW, former
MHW), Jgpan (1998), Toxicity Testing Reports of
Environmental Chemicals 6, 236-246.

OTHER

. L ast changed:

Rdiable without resriction.

Research Center, Foods, Drugs and Pesticides (Japan).

Order number for sorting:
Remarksfield for General Remarks:

UNEP Publications



