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OECD/ICCA -The BUA* Peer Review Process

Qudified BUA pesonnd (toxicologists, ecotoxicologists) perform a qudity control on the full SIDS
dosser submitted by indudsry. This qudity ocontro process folows intend < BUA
guiddineslingructions for the OECD/ICCA peer review process and includes:

- afull (or update) literature search to verify completeness of dita provided by indudtry in the
IUCLID/HEDSET

- Review of data and assessment of the qudity of data

- Review of data evauation

- Check of adequacy of sdection process for key studies for OECD endpoints, and, where
relevant, for non-OECD endpoints by checking origind reports/publications

- Review of key study description according robust summearies requirements, completeness and
correctnessis checked againgt origina reports publications
(if origind reports are missing: rdighility (4), i.e. reiability not assigneble)

- Review of vdidity of Sructure-activity relaionships

- Review of full DS dosser (including SAR, SIAP and proposd for conclusion and
recommendation for further work)

- Incase of datagaps, review of testing plan or rationae for not testing

*

BUA (GDCh-Beratergremium fir Altgtoffe): Advisory Committee on Existing Chemicas of the Association of
German Chemists (GDCh)
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SIDSINITIAL ASSESSMENT PROFILE

CAS No. 16470-24-9
Chemical Name Fluorescent Brightener 220
/©/ N\Qj NCH2CH20H)2
Structural Formula /(b‘\(@/
(HOCHC 2N HOs!
® 4Na

RECOMMENDATIONS

The chemical isacandidate for further work.

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

The acute ord and dermd toxicity is low: ord: LD50 > 15000 mg/kg bw (rat); derma: LD50 > 2000 mg/kg bw
(rat). In the avalable tests of redtricted validity C.I. Fluorescent Brightener 220 is not (after short exposure) or
dightly (after prolonged exposure) irriteting to the skin and dightly irritating to the eyes. A repeated insult patch
test in 103 human volunteers showed no indication of irritation or skin sendtization after gpplication of 0.1% test
substance.  In a 2year feeding study in rats there were no averse effects observed a the highest dose leve:
NOAEL = 10000 ppm (521 mgkg bw/day for mdes 709 mg/kg bw/day for femdes). There was no induction of
gene mutation in bacteria  There was no induction of cytogenetic effects in an in vitro chromosome aberration test
in V79 cdls, in an in vivo chromosome aberration test in spermatogonia (hamster), in a micronucleus test (mouse)
and in a dominant lethal test (mouse, OECD TG 478, GLP). A 2year feeding study in rats did not result in any
cacinogenic  effects. A 2-generaion study in rats showed no evidence of reproduction toxicity (EPA OPPTS
870.3800, GLP): NOAEL = 300 mg/kg bw/day (parentd toxicity); NOAEL = 1000 mg/kg bw/day (reproductive
performance and offspring toxicity). Two studies reveded no evidence of teratogenicity in rats and rabbits (EPA
OPPTS 870.3700, GLP): rat: NOAEL = 1000 mg/kg bw/day (maternd and fetal toxicity); rabbit: NOAEL = 100
mg/kg bw/day (materna and fetd toxicity).

Environment

C.l. Huorescent Brightener 220 is a sdt with a melting point of > 300 °C. The substance is soluble in water with
377 g/l a 20 °C. In view of the mdting point, the vapor pressure is predicted to be low. Neverthdess a log Kow is
caculated to be -2.83.

The caculation of a Mackay fugacity model is not appropriate for this substance. From the physico-chemicd
properties it could be concluded tha the sole target compartment for C.I. Fluorescent Brightener 220 is water, as the
substance is a sdt. However, as a high adsorption to soil was experimentaly determined, it has to be assumed that
the substance will srongly adsorb aso to the sediment compatment as well. The substance is not readily
biodegradable.  Monitoring data showed the substance to be removed by >75 to >95 % through adsorption from
sawage. Direct photolysis is a second dimination process for Fluorescent Brightener 220 in the upper layer of
surface waters with t¥% in the range of 3.9 to 5.2 hours. Presently, there is no information about photolysis products.
The cdculaion of the indirect photolysis showed a mean t ¥2 of 1.6 hours for cis- and transisomers C.l. Fluorescent
Brightener 220 by OH radicas as well as by ozone. Although measured data on bioaccumulation are lacking, it can
be concduded from the ionic nature, that the bioaccumulation potentid of C.. Fluorescent Brightener 220 is not
sgnificant via the water phase.  However, biocaccumulation from the sediment by benthic organisms cannot be
exduded.

According to measured data on soil adsorption Fluorescent Biightener 220 can be regarded as a substance with high
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geoaccumulation properties, as Koc values up to 10,000 were found.
The acute toxicity has been determined for fish, daphnia and dgee asfollows

fish (Brachydanio rerio) with a 96 h-LCq > 1000 mg/l and a 14 d-NOEC of > 859 mg/l
daphnia (Daphniamagna) with a48 h-ECyof >=113 mg/l and a24 h-ECs,> 1000 mg/l
dgee(Scenedesmus subspicatus) with a 96 h-ECs, > 1000 mg/l.

Chronic toxicity has been tested for Daphnia magna with a 21 dNOEC of 10 mg/l on reproduction and for dgee
(Scenedesmus subspicatus) with a 96 RECy of 500 mg/l. A PNECaqua of 0.2 mg/l is derived from the 21 dNOEC
for Dgphnia usng an assessment factor of 50. For sediment organism no effect vaues are avalable At a screening
approach a PNECsed can be edimated via the equilibrium partitioning method. A PNECsed of 4.3 mg/l was
derived. Acute toxicity on Eisenia fetida was tested in a limit test according to OECD guideline 207. The 14 dLC50
was > 10,000 mg/kg. With an assessment fador of 1000, a PNECsoil of 10 mg/kg can be derived.

Exposure

The world production of C.I. Fluorescent Brightener 220 amounts to about 35,000 t/a ai. by 12 producers. The
substance is used as a whitening agent in the paper and textile industry. Recommended concentrations for
whitening of paper and textiles are in the range of 0.05 to 0.5 % ai. & maximum. Due to the high molecular weight
of the substance and low releases from products human exposure is assumed to be very low.

Releases into the hydrosphere are expected from production, processng of textiles and paper as wel as during
paper recycling and cleaning of trested textiles in households (washing out). Releases into the atmosphere may not
occur as the substance is a sdt. Releases of the terrestrid compartment are expected to occur through application of

sawage dudge.

NATURE OF FURTHER WORK RECOMMENDED

No information is avalable on the toxicity of C.I. Fluorescent Brightener 220 to benthic organisms. Although the
substance is not toic to aquatic organisms the performance of a sediment test is regarded necessry, as it can be
assumed that the substance will adsorb to the sediment if released into the hydrosphere.  In addition, as the
subgtance is not biodegradable, an accumulation in the sediment may occur. Exposure data from production in the
sponsor country show that this life-cycle step will not lead to high water or sediment concentretions. However,
there are no information available on the rdease of fluorescent brightener from processing of paper and textiles as
wel as from paper recycling and deaning of trested textiles in households. Therefore, it should be consdered to
peform a longterm sediment test with the endobenthic organism Lunmbriculus variegatus or to perform an
exposure assessment to clarify the likely impacts on the sediment compartment.
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SIDSInitial Assessment Report

1 IDENTITY

11 Identification of the Substance

CAS Number: 16470-24-9

[UPAC Name: tetrasodium 4,4'-biq [ 4 [big(2-hydroxyethyl)amino] -6-(4-
ulphonatoanilino) - 1,3 5-triazin-2-ylJamino] stilbene-2,2- disul phonate]

Molecular Formula CoHuN1 O sS.4Na

Structurd Formula: /©/N @ oH N(CHCHOH)
HOs g @ SOaH
(HOCH2CH2)N HOs3S N H/@/

®* 4 Na
Molecular Weight: 1168g/mad
Synonyms. Fluorescent Brightener 220

12 Physico-Chemical properties

C.l. Huorescent Brightener 220 is a st with a mdting point of > 300 °C. At aout 330 °C
decomposition of the substance darts [Bayer AG 2000a]. The subgtance is soluble in water with
377 g/l a 20 °C [Bayer AG 2000b]. In view of the mdting point, the vapor pressure is predicted to
be low. Nevethdess a log Kow Of -2.83 is cdculated [SRC-KOWWIN 2000]. The purity of the
subgtance is in the range of about 78 to 88 % <dt, about 6 to 12% NaCl, about 6 - 10% water, and
may contain about 1% diethanolamine [Bayer AG 2001a, Ciba Specidty Chemicas Inc. 2001].
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2 GENERAL INFORMATION ON EXPOSURE

About 35,000 t/a active ingredient (ai.) C.. Huorescent Brightener 220 are produced worldwide by
12 producers [Bayer AG 200143, Ciba Specidty Chemicas Inc. 2001].

C.l. Huorescent Brightener 220 is produced without pressure in a closed sysem by subditution
reactions of the three chlorine atoms of cyanuric chloride with sulfanilic acid, sodium flavonic acid,
and diethanolamine. The end product is gained by filtration or by drying [Bayer AG 2001a, Ciba
Specidty Chemicds Inc. 2001].

C.l. Huorescent Brightener 220 is usad as a whitening agent in the paper and textile industry.
Recommended concentrations for whitening of paper and textiles are in the range of 0.05 to 0.5 %
ai. a& maximum. Usng higher concentration results in undesired grayish discoloration of the paper
or textile [Bayer AG 2001a, Ciba Specidty Chemicas Inc. 2001].

The use paitern of the C.I. Fluorescent Brightener 220 is confirmed by information from the
Swedish product register (September 2001). Thisregister gives the information thet there isa tota
number of 13 products (no consumer products) that contain the substance. Main uses of the
products are dyestuff & pigments and whitening agents. Levels of consumer exposure are

negligible

21 Environmental Exposure and Fate

211 Sourcesof Environmental Exposure

There is one Bayer ste in Germany involved in production of C.I. Fuorescent Brightener 220. In a
dally monitoring program (01.06.99 to 26.11.00) a the outlet of the industrid sewage treatment
plant into the recaving river Rhein, no emisson of Cl. Huorescent Brightener 220 was shown on
the bads of the determingtion limit of 0.25 mg/l. Thus as worst case for the receiving water a PEC
of <0.36 ug/l iscaculated [Bayer AG 20014d).

There is one Ciba Specidty Chemicds dte in Germany involved in production of C.I. Fluorescent
Brightener 220. The production effluents from brightener production are separated and treated by
reverse osmoss followed by a high temperaure oxidetion sep with a yidd of >98% [Ciba
Specidty Chemicas Inc. 2001].

There is no emisson of C.I. Huorescent Brightener 220 into the amaosphere from production as the
subgtance is a sdt and produced as a solution in water. When the substance is gained as a solid,
soecid ar filterswashers are used for the drying processes. [Bayer AG 2001a Ciba Specidty
Chemicds Inc. 2001]

Releases into the hydrogphere may dso occur during processing of textiles and paper as wel as
during paper recyding and washing out from trested textiles during cleaning processes in
households. No information is avalable on the amount of C.I. Huorescent Brightener 220 released
by these lifecyce steps. Exposure to the terrestrial compartment might occur via sewage sludge
from municipa wastewater trestment plants. As the substance is assumed to be released from textile
and paper processing Stes as wdl as from households (cleaning of treated textiles) and considering
the high adsorption onto dudge (see section 21.2) a dgnificat release to the terredtrid
compartment can be estimated. However, no quantification is possible.

The sewage dudge of Bayer AG is burned off in a specid waste incineration plant [Bayer AG
20014
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2.1.2 Environmental Distribution and Fate

The cdculaion of a Mackay fugacity modd is not appropriate for this substance. From the physico-
chemica properties it could be concluded that the sole target compartment for C.. Huorescent
Brightener 220 is water, as the substance is a sdt. Howewer, as a high adsorption to soil was
experimentaly determined, it has to be assumed that the substance will strongly adsorb dso to the
sediment compartment.

C.l. Huorescent Brightener 220 is not reedily biodegradable. In a modified AFNOR test (OECD
301A) biodegradation was 12% after 28 days [CIBA-GEIGY Ltd. 1992a. However the
dimination of the subgtance from waste water is shown by a Zahn-Wedlens tests and monitoring
data A Zahn-Welens test has been conducted according to OECD guiddine 302 B with 1 mg/l C.I.
Huorescent Brightener 220 and 1900 mg/l dudge. The dimination by adsorption was 124% after
3 hours and 14,8 % after 24 hours [Novartis Services AG 1997]. The comparison of influent and
effluent concentrations of an indudtrid sewage trestment plant showed the substance to be removed
to > 75 % (based on lowest messured influent concentrations to less than determination limit of
025 mgl) up to > 95 % (based on highe messured influent concentrations to less than
determination limit) [Bayer AG 2001b].

Photodegradation is a second diminaion process for C.. Fuorescent Brightener 220 in the upper
layer of surface waters. Rapid direct photolysis is reported in experiments with eutrophic lake water
iradiated by sunlight in the presence (t%2 = 5.2h) as wel as in the absence of naurd organic
materia (tY2= 39 h) [Kramer e d. 1996]. Photolyss of the subgance yidds manly a water
addition product (dlcohol) (72 %). The sze of this molecule is in the same order of the parent
molecule. In addition, dso an ddehyde and severd unidentified minor products are formed. The
cdculation of the indirect photolysis according to Atkinson showed a mean t¥2 of 1.6 hours for cis-
and trans-isomers of C.I. FHuorescent Brightener 220 by OH radicals as well as by ozone. [SRC-

AOPWIN 2000]. However, due to the negligible vapor pressure this is not reevant to the
environmenta fate.

Although meesured data on biocaccumulaion are lacking, it can be concluded by the cdculated log
Kow Of -283 that the bioaccumulation potentiad of C.. Fuorescent Brightener 220 via the water
phese is not dgnificant. However, bicaccumulation from the sediment by benthic organisms cannot
be exduded.

Adsorption and desorption were determined on three different soils. The KOC is determined for
sand = 4214, loamy sand = 10,043, sandy loam = 2470 with an organic carbon content of 0.7 %
(sand), 2.29 % (loamy sand), 1.34 % (sandy loam) The amounts of the substance adsorbed by the
different soils ranged from 85 % (sand) to 98 % (loamy sand). From these amounts less than 5 % of
the totd initidly adsorbed amounts were desorbed. (RCC Umweltchemie GmbH 1993]. Thus
according to Blume [1990] C.l. Huorescent Brightener 220 can be regarded as a substance with

high geoaccumulation properties.

2.2 Human Exposure

The subgtance is produced in a dosed sysem as a solution. In case of gaining and handling C.I.
Fuorescent Brightener 220 as a powder the generd dugt limit has to be met as wdl as persond
protection equipment like masks, gloves, and protecting glasses need to be worn [Bayer AG 20013,
Ciba Specidty Chemicals Inc. 2001].

Thereis no workplace limit concentration laid down for C.1. Fluorescent Brightener 220.
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With respect to the used pesond protection equipment (gloves, protecting glasses), human
exposure to C.I. Huorescent Brightener 220 a the production units is unlikey [Bayer AG 2001a,

Ciba Specidty Chemicas Inc. 2001].

The only known use of C.I. Fluorescent Brightener 220 is as a whitening agent in paper and textile
processing [Bayer AG 20014, Ciba Speciaty Chemicals Inc. 2001].
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3 HUMAN HEALTH HAZARDS

31 Effectson Human Health

3.1.1 Toxicokinetics, M etabolism and Distribution

No data have been published for metabolism.

3.1.2 Acute Toxicity
Oral

There are two earlier rat Sudies available which show LD50 > 15,000 mg/kg bw. In the first sudy,
10 male Widar rats per group received 10,000 or 15,000 mg/kg bw by ord gavage. During a period
of 14 days neither dinica sgns nor mortality occurred [Steinhoff 1972). In a secord study, the test
substance was gpplied to 10 femae Widar rats per group a doses of 10,000 or 15,000 by ora
gavage. The only dlinical symptom observed was pil oerection a both doses while no mortdity
occurred [Steinhoff 1973]. Astwo independent studiesin both sexes showed no mortdity at ahigh
dose levd of 15,000 mg/kg bw, the acute ord toxicity is congdered to be low.

Dermal

A study according to OECD guiddine 402 and performed under GLP conditions showed derma
LD50> 2000 mg/kg bw in Hanlbm:Widter rats. Briefly, 5 rats/sex/group were dosed with 2000
mg/kg bw in an agueous preparation. Locd signs were obsarved from day 2 to 7 and included dight
scales and generd erythema (maes, femaes) and focd erythema (maes only). No other clinical
ggns were observed during the observation period of 14 days. There were no macroscopical
findings a termind necropsy and no mortality occurred [RCC 1990].

3.1.3 Irritation
SKkin Irritation

Two earlier limited sudies are available and show no irriteting effects on the skin of rabbits. In the
firgt study, the test substance was gpplied to the ear of 2 New Zedand White rabbits. After an
exposure time of 24 h, no signs of irritation occurred for a period of 7 days[Kimmerle 1972]. Inthe
second study, the test substance was tested under the same study conditions as described above.
Agan, no Sgnsof irritation were observed [ Thyssen 1974]. After asingle 24 hour conclusive
goplication of 2000 mg/kg in an agueous preparation in a sudy for acute dermd toxicity, the test
substance showed dightly irritating effects on the skin of mae and femae rats [RCC 1990].

Eye Irritation

Two eaxrlier limited sudies are avalable and show dightly irritating effects on the eyes of rabhits.
Inthefirg study, the test substance was gpplied to the eyes of 2 New Zedland White rabhbits.
Redness of conjunctivae (grade 1 and 2) was observed in both animas up to the end of the 7 day
observation period [Kimmerle 1972]. In the second study, test substance was gpplied to the eyes of

2 New Zedand White rabbits. The rabbits were checked for irritating Sgns on the trestment day and
ondays 1- 4 and 7 after treetment. Redness of conjunctivae (grade 1 and 2) was observed in both
rabbits until day 4 and was recovered on day 7. Swelling (grade 1) was noted in both rabbits urtil

10 UNEP PUBLICATIONS



OECD SIDS FLUORESCENT BRIGHTENER 220

day 2 or 3, repectively. Overdl, the test substance was dightly irritating to the eyes of rabbits
[Thyssen 1974]. No reports on workers are available, dso in respect to eye colouration.

3.1.4 Sendtisation

A repested insult patch test in 103 femde volunteers with an 0.1 % agueous solution is available.
Volunteers were subjected to ten repeated patch tests and a challenge performed 14 days after the
last patch test. The test substance was gpplied on the back of volunteersfor 48 h per application.
There were no signs of irritation observed after the repeated paich tests. There was no indication of
skin sengtization after the challenge (no informeation on concentration tested in chalenge) [Blau
19734]. In another repeated insult patch test in 72 human volunteers there was dso no indication of
skin sengtization found when the test substance was gpplied in a0.5 % agqueous solution (no further
information) [Griffith, 1973]. A sudy with 50 human volunteers was conducted to examine the
impact of UV radiation. Two test Sites per person were prepared: one Ste was exposed to UV -
radiation after substance application while the other was protected againgt light. These Steswere
observed and compared 24 hours later for immediate reactions and again after 48 hours for any
delayed reactions. There was no evidence of any irritation, contact or photocontact senstization (no
further information) [Blau 19730].

3.1.5 Repeated Dose Toxicity

A chronic two year feeding study in Wistar rats was conducted with technica grade test substance.
50 ratg'sex/group were fed a diet containing 0, 100, 1000 or 10,000 ppm (estimated 5, 52 or 521
mg/kg bw/day for maes and 7, 69 or 709 mg/kg bw/day for femdes). There were no effects seenin
dinicad dgns, food upteke, body weght gan or mortdity of animds There were no substance-
rdaed effects noted in haematology, blood chemigry and urinary parameters. Significant increases
of GOT and GPT a 10,000 ppm (maes) and of GPT a 1000 and 10,000 ppm (femaes) were only
measured one month after beginning of the sudy; dight decresses for GOT (femdes) after 12
months in the 100 and 1000 ppm groups, for mdes after 24 months in the 100 ppm group and
datigicd ggnificant in the 1000 ppm group. These effects are seen as trandent. At the end of the
sudy the number of reticulocytes was sgnificantly decreased in mades in the 1000 ppm group (9
reticulocytes per 1000 erythrocytes) and 10,000 ppm group (7 reticulocytes per 1000 erythrocytes)
compared to the control group (40 reticulocytes per 1000 erythrocytes). Vdues for 10 animas per
sex were determined. This effect was not consdered to be substancerdated as no effects on this
parameter were observed after 1, 3, 6 and 12 months (vaues for 5 animas per sex were determined)
in mdes and & any time point in femdes except a sngle observation of an increesed reticulocyte
number a 100 ppm after 24 months in femaes (31 reticulocytes per 1000 erythrocytes, compared to
14 erythrocytes per 1000 erythrocytes in the control group). Furthermore, as it is mentioned by the
authors of the sudy, the count of reticulocytes in maes a 1000 and 10,000 ppm a the end of the
dudy is within the range of hisoricd control data for mde rats of this age. No changes in organ
weights were observed with the exception of dightly incressed absolute kidney weights (< 10%) in
maes and femdes a 10,000 ppm. As there were no effects of test substance seen in urinary
paanees (pH, protein, glucose, blood, urobilinogen, ketone bodies, hbilirubin, urine sediment,
urea, cregtining) or a macroscopic and histopathologic examination, the increase of kidney weights
does not reflet an adverse effect on the kidney function. At necropsy and histopathology, no
substancerelated effects were obsarved (histopathology was performed in aorta, eyes, smdl and
large inteting, urinary bladder, brain, heart, testes, pituitary, liver, lung, lymph nodes somech,
gpleen, adrends epididymides, kidneys femord bone with bone marow, esophagus ovaries,
pancress, prodate, semind vesicles, thyroid, skdetd muscles, sernum with bone marrow, traches,
uterus). In concluson, aNOAEL of 10,000 ppm was established [Bomhard 1978].

In an early repested dose study the test substarce was gpplied to Widtar rats by ord gavage five
days per week for aperiod of 10 weeks. 6 rats/sex/dose group were administered 0, 30, 60, 120, 250
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or 500 mg/kg bwi/day. Limited evauations (no histopathology) showed no effect of the test
subgtance & any dose leve. Therefore, aNOAEL of 500 mg/kg bw/day was established [Kimmerle
and Lorke 1967].

3.1.6 Genotoxicity (gene mutation)

Two studies according to Ames were conducted in Salmonella typhimurium strains TA98, TA100,
TA1535 and TA1537 with and without metabolic activation. In one study, atechnicd grade test
substance was used [Herbold 19794], while in the other sudy a commercia formulation with a
higher purity was tested [Herbold 1979b). In both studies, concentrations of up to 2500 pg/plate

gave no indication of gene mutation. Another study according to Ames was conducted in

Salmonella typhimurium strains TA98, TA100, TA1535, TA1537 and TA 1538 with and without
metabalic activation. There was no indication of gene mutation up to 5000 pg/plate [CCR 1987).

3.1.7 Genotoxicity (Cytogenicity)

An in vitro sudy on the potentid to induce gructurd chromosome aberrations was performed in
V79 Chinee hamgter cdls with and without metabolic activation. There was no rdevant increase in
cdls with dructurd aberrations after treatment with 0.3 to 5 mg/ml of test substance a each fixation
point without metabolic activation. With metabolic activetion, there was a single observaion of an
increesed aberration rate a fixaion intevd 7h a the concentraion of 5 mg/ml (10.0 %;
corresponding solvent control 1.5%). However, only one dide could be scored and an independent
second experiment could not confirm this result. Therefore it was consdered thet the test substance
did not induce structural chromosame aberrations [CCR 19914d).

In a wdl documented micronucleus assay, 5 NMRI mice/sex/group were dosed twice within 24
hours with ether 4734 mg/kg bw commercid formulation or 5000 mg/kg bw technica grade test
substance by gavage. There was no increased incidence of micronucle and no change in the
polychromatic / normochromatic (PCE/NCE) ratio observed in the bone marow of NMRI mice
[Herbold 1978]. In another micronudeus assay, 5 mice/sex/group were adminisered a single ord
dose of 5000mg/kg bw. There was no increese in the frequency of micronucle observed in the
bone marrow and there was no effect on the PCE/NCE ratio [CCR 1991b).

In a sudy on chromosome damaging effects in spermatogonia of Chinese hamgters, 8 mde
hamsters/group were dosed with 5000 mg/kg bw twice within 24 hours by ord gavage 48 hours
dter lagt tretment animas were sacrificed and metaphases from spermatogonia were prepared. 5.5
hours before sacrifice animas were injected intrgperitonedly with 4 mgkg cholchicine. The
evauaion of 100 metgphases per animd did not reved any Sgnificat change in frequency of
chromosome aberrations in trested animas compared to controls [Machemer 19744].

A dominant lethd test was performed according to OECD guideline 478 and under GLP conditions.
No dominant lethal effects or effects on fertility were observed in 50 mae NMRI mice/group after
ord gpplication of 2500 or 5000 mg/kg bw [Herbold 1995]. Three earlier studies not done

according to OECD guiddines [Machemer 1974b, ¢, 1977] were regarded to be invdid.

3.1.8 Carcinogenicity

Two year adminidration of technica grade tet materid by ord feed to Widar rats gave no
indication of carcinogenic effects & dose leves up to 10,000 ppm which is equd to 521 mgkg
bw/day in maes and 709 mgkg bw/day in femdes In this sudy 50 ratssex/group have been
treeted and a comprehensve range of organs was examined higopathologicaly [Bomhard 1978; see
34].
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Inagpecid study in Albino-hairless mice the carcinogenicity was tested in the presence of UV-
radiation. Animals were exposed to UV-radiation 4 hours/day, 7 daysiweek for aperiod of 320
days. In this period, 50 mice/sex were dermaly exposed to 0.03 ml of a0.01 % solution of technica
grade test substance 3 times per week. The gpplication of the test substance did not influence time
of tumor formation, number of animaswith tumors, total number of tumors or growth of tumors
compared to controls [Steinhoff 1979.

3.1.9 Toxicity for Reproduction

A range-ffinding sudy for a 2-generation sudy in Sprague-Dawley rats is available. 10 raty'sex/dose
were dosed with 30, 100, 300 or 1000 mgkg bw/day by ord gavage during premeting, mating,
gedtation and lactation. Mdes were killed after mating and femades and pups were killed on day 4
of lactation. No substancerdated finding was noted in any of the parentd animas or pups & any
dose levd. Therefore a NOAEL of 1000 mg/kg bw/day for parentad and offspring toxicity was
established [Turck 20004].

In the definitive 2-generation ra dudy according to EPA Guiddine OPPTS 870.3800 and
peformed under GLP, 26 Sprague-Dawley ras per sex per group were administered 100, 300 or
1000 mg/kg bw/day by ord gavage. In parenta animds, the only test substancerelated effect noted
was an increesed kidney weight. In FO animads, an increased kidney weight (absolute and relative to
body and bran weght) was observed in femades a 1000 mgkg bw/day. In F1 parentd animals,
there was an increase in kidney weight in maes (absolute and reative to body weight) and femaes
(absolute and reative to body and brain weight) a 1000 mg/kg bw/day as wel as an increase in
kidney weight (rdative to body weght) in femdes a 300 mg/kg bw/day. The datisticd change in
300 mgkg bw/day was conddered to be spurious snce no changes in absolute weight or kidney
weight relative to bran weight were seen, and dmilar increases were not observed in 300 mg/kg
bw/day maes. There were no test substancerdaed effects on reproductive performance noted for
ather parentd generation. No adverse, test substancerdated changes in growth or development of
offgoring were observed in ether the F1 or the F2 generations. Based on the results of this study,
the NOAEL for parentad toxicity was 300 mgkg bw/day. For parenta reproductive performance,
the NOAEL was 1000 mg/kg bw/day. For offspring growth and development, the NOAEL was aso
1000 mg/kg bwi/day [Turck 2001].

A 2-year rat sudy showed no effects on reproductive organs a 10,000 ppm in the diet (= 521
mg/kg bw/day for maes and 709 mg/kg bw/day for femaes) [Bomhard 1978; see 34].

Two recent sudies on deveopmentd toxicity and teratogenicity according to EPA  Guiddine
OPPTS 870.3700 and under GL P conditions have been performed in rats and rabbits.

In the range-finding sudy in rais 10 pregnant Sprague-Dawley rats per group were administered
30, 300 or 1000 mgkg bw/day by ord gavage on gedation days 619. No adverse maternd or
developmentd effects were observed a any dose levd, therefore the NOAEL for dams and fetuses
was consdered to be 1000 mg/kg bwi/day [Bredin 19984].

In the ddfinitive rat sudy, 30 pregnant Sprague-Dawley rats per group were dosed with 100, 400 or
1000 mg/kg bw/day by ord gavage on gedaion days 6-19. The only substancerelated effect
obsernved was discolored feces at 400 and 1000 mglkg bw/day. At skeletd examination of fetuses,
the incidence of misdigned sternebra was dightly increased in dl dose groups but was wel within
higoricad control range and not doserdated and therefore not conddered to be test substance-
rlated. The incidence of rudimentary ribs was dightly above the historicad control range a 100 and
1000 mgkg bw/day. As the difference from the concurrent control group was not Satisticaly
ggnificant and the increese was not doserdated, these findings were not consdered hiologicaly
dgnificant or test subgtance-rdated. The number of vertebrd madformations a 1000 mgkg bw/day
(litter incidence 7.1 %) was very dightly above the higoricd control range (0 - 7 %) and not
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datidicdly different from the vehicle controls. Therefore, this border finding too was consdered to
be within normd variation and unrdated to test substance adminigration. As there were no adverse
maternal or developmental effects seen a any dose level, the NOAEL for both maternd and feta
toxicity isthe highest dose tested (1000 mg/kg bw/day) [Turck 1999].

In the rangefinding sudy in rabbits, 7 pregnant New Zedand White rabbits per group were
adminigered 30, 300 or 1000 mgkg bw/day by ord gavage on gedation days 7- 28. In the 1000
mg/kg bw/day dose group excessve maternd toxicity as exhibited by deeth, abortion, incressed
incidence of dinicd and gross pathologicd findings, and marked decreases in food consumption
and body weght change occurred. All animds of this dose group died or were euthanized following
abortion of ther litters. The abortions were conddered as manifestation of maternd toxicity and not
as direct effect of the test materia. No adverse trestment-related materna or fetd effects were
obsarved a 30 or 300 mgkg bw/day leading to a NOAEL of 300 mgkg bw/day for dams and
fetuses [Bredin 1998D).

In the definitive rabbit study, 7 pregnant New Zedand White rabbits per group were dosed with
100, 400 or 800 mg/kg bw/day by ord gavage on geddion days 7-28. The gpplication of 800
mg/kg bw/day resulted in excessve maend toxicity as exhibited by death, abortion, incressed
incidence of dinicd and gross pethologica findings, and a marked decresse in food consumption
and body weight gain. As a consequence this group was terminated prior to study. Abortion or early
delivery and soft gool and discolored feces dso occurred in some dams a 400 mg/kg bw/day. The
fetd body weghts were lower in the 400 mglkg bw/day group than compared to controls which is
conddered to be secondary to maernd toxicity. At viscerd examination of fetuses, the litter
incidence of hemorrhagic iris a 400 mgkg bw/day was dightly above the historicd control range
while the dightly incressed incidences of gdlbladder agenesis, hypoplasia of the gdlbladder and
azygous lobe of lung absent were within historicad control range. Since dl the above findings were
within or dightly above higoricad control range, the findings were considered to be spontaneous in
nature and unrelated to test substance. Also, no substancerelated effects were noted a externad and
skeletd examinations. At a dose levd of 100mg/kg bw/day no substancerdated effects were seen
in dams or a fetd examinations. The NOAEL for both maternd and fetd toxicity therefore was
edtablished as 100 mg/kg bwi/day [Turck 2000b].

32 Initial Assessment for Human Health
The acute ord and dermd toxicity is low:

- ord: LD50 > 15,000 mg/kg bw (ret)

- dermd: LD50 > 2000 mg/kg bw (rat)

C.l. Huorexcent Brightener 220 is not or dightly irritating to the skin and dightly irritating to the
eyes.

A repeated insult paich tes in 103 human volunteers showed no indication of irritation or skin
sendtization after gpplication of 0.1 % test substance.

In a 2-year feeding study in rats there were no adverse effects observed at the highest dose leve:
- NOAEL =10,000 ppm (521 mg/kg bw/day for maes, 709 mg/kg bw/day for femaes)
There was no induction of gene mutation in bacteria

There was no induction of cytogendtic effects in an in-vitro chromosome aberraion test in V79
adls in an in-vivo chromosome aberaion test in spermatogonia (hamder), in a micronucleus test
(mouse) and in adominant lethal test (mouse, OECD 478, GLP).
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A 2year feeding study in rats did not result in any carcinogenic effects.

A 2-generation study in rats showed no evidence of reproduction toxicity (EPA OPPTS 870.3800,
GLP):

- NOAEL = 300 mg/kg bw/day (parenta toxicity)
- NOAEL = 1000 mg/kg bw/day (reproductive performance and offspring toxicity)
2 sudies revealed no evidence of teratogenicity in rats and rabbits (EPA OPPTS 870.3700, GLP):
- ra: NOAEL = 1000 mg/kg bw/day (maternal and feta toxicity)
- rabbit: NOAEL = 100 mg/kg bw/day (maternd and fetd toxicity).

UNEP PUBLICATIONS 15



OECD SIDS FLUORESCENT BRIGHTENER 220

4 HAZARDSTO THE ENVIRONMENT

41 Aquatic Effects

According to the avalable results from laboratory studies C.I. FHuorescent Brightener 220 exhibits
only avery low toxicity on aguatic organisms.

Acute toxicity on Brachydanio rerio was tested under GLP and anayticd monitoring over 96 hours
in a datic sysem. The LCp was determined with >= 1000 mg/l [CIBA-GEIGY Ltd. 1992b]. The
measured concentration was in the range of 97 to 109 % of the nomina concentration. A prolonged
GLP toxicity test on Brachydanio rerio was performed according to a proposed nationd guiddine
of 1984. After semidtatic exposure for 14 days a NOEC of > 859 mg/l (andyticd mean vaue) was
determined [Bayer AG 1992]. The measured concentrations during the study were in the range of
48 — 90 % (time 0) and 73 to 84 % (medium after 48 h) of the nomind concentration. No
explanation is given for the differences between measured and nomina concentration. However,
during the test no further decrease in test substance concentration occurred.

With Daphnia magna an acute toxicity test was performed according to OECD guideline 202 part |
and with GLP. There were no adverse effects to Daphnia magna doserved at a concentration of 113
mg/l (andyticd mean vdue) dfter 48 hours [Bayer AG 2000c]. Measured concentration
corresponded to 91 % of nomind vaue a O hours and 134 % a 48 hours. An older GLP test
according to OECD guiddine 202 part | indicates an 24 hECs > 1000 mg/l [RCC Umweltchemie
AG 1988].

The toxicity on the reproduction of Daphnia magna duing long-term exposure was tested
according to OECD guiddine 202 pat 2 with GLP and andytic monitoring usng a semiddic
exposure (renewd 3 times per week). After 21 days of exposure a NOEC of 10 mg/l and a LOEC of
316 mgl (rdated to nominad concentration) were determined. The measured concentrations were
between 64 and 80 % at time 0 and between 63 and 72 % after 48 rexp. 72 h [Bayer AG 1993).

In a cdl multiplication inhibition tes with the dga Scenedesmus subspicatus a 96 FNOEC of
500mg/l and a 96 RECs of > 1000 mg/l was determined. The test was conducted according to the
OECD guiddine 201 with GLP [RCC Umweltchemie AG 1990].

The effect of C.l. Huorescent Brightener 220 on the respiration of activated domestiic dudge hes
been tested according to regulation EG L133 pat C, a method comparable to OECD-Guiddine 209.
After 3 hours incubation no inhibition of the respiration rate was observed a 10,000 mg/l This
indicates that the substance should not have a dgnificant impact on the microbid activity in sewage
treatment plants or naturd bodies of water [Bayer AG 1999].

Derivation of PNECagua:

In short-term tests with fish, dgphnids and algee no effects of C.I. Fluorescent Brightener 220 were
found. Therefore, it can be concluded that the subgtance is not acutdly toxic to aguetic organiams.
However, in a longterm test with Daphnia magna, effects on reproduction (more than 50 %
inhibition of the reproduction rate) were observed at about 30 mg/l. This tex was performed with
the technica product having a purity of about 88 %. As described in chapter 1, the technica product
may contain about 1 % diethanolamine. Therefore, it could be assumed that the toxicity observed in
the Daphnia reproduction tesx may be due to a diethanolamine impurity. In a long-term Daphnia
tests with diethanolamine a 21d-NOEC for reproduction of 0.78 mg/l and a LOEC of 1.56 mg/l was
found. In addition, a NOEC of 3.13 mg/l is given for parent mortditiy. Comparing the results from
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the tests with diethanolamine and C.I. Fluorescent Brightener 220 shows that the effects observed in
the latter test are with high probability not caused by a 1 % diethanolamine impurity.

In addition, it was checked whether the effects in the Daphnia reproduction study were caused by
possbly formed photolyss products instead of the parent subgtance itsdf. At test dat the
concentration of C.I. Fluorescent Brightener 220 was between 64 and 80.5% of the nomind

concentration. No sgnificant change in this concentration was observed ater 48 h and 72 h.
Therefore, it seems not very likely that photolyss products were formed to a Sgnificant extent. The
decrease in concentration immediady a tet stat could be due to adsorption of the substance on
glass wals. The same effect was dso obsarved in the prolonged fish test with Brachydanio rerio.
No effects were found in this study. A further argument againg the posshility that the toxicity

obsaved in the longterm Daphnia test was due to photolyss products is the fact that no toxicity
was found in the dgee tes in which the illumination is much sronger and therefore the formation
of photolyss products would occurr to a higher extent. Summarisng these aspects it is assumed
with high probability that the toxicity obsarved in the Daphnia reproduction test is caused by the
C.l. Huorescent Brightener 220 itsdf. However, if the toxicity would be due to posshbly formed
photolysis products, this would be dso important for the assessment of the substance as it can be
assumed that this photdyss products would aso be formed in the environment.

As basc vaue for the derivation of the PNECagua the lowest available effect vaue of 10 mgll
found in a reproduction test with Daphnia magna is used. As long-term tests with species from 2
trophic levels are available (dgphnids and dgae) an assessment factor of 50 is proposed.

Therefore: PNECagua = 10 mg/l / 50 = 0.2 mg/l. No effect vaues are available for sediment
organisms.

42 Terrestrial Effects

Acute toxicity on Eisenia fetida was tested in a limit test according to OECD guiddine 207. The 14
d-LCx was > 10,000 mg/kg [Solvias AG 1999].

With an assessment factor of 1000, a PNECsoil of 10 mg/kg can be derived.

43 Other Environmental Effects

There are no data on environmenta effects.

44 Initial Assessment for the Environment

The world production of C.I. Huorescent Brightener 220 amounts to about 35000 t/a ai. by 12
producers. The subgtance is used as a whitening agent in the paper and textile industry. Monitoring
data a the outlet of an indudrid sewage trestment plant lead to a worst case PEC vaue of < 0.36
gl in the recaving water for the production of C.. Huorescent Brightener 220. There is no
emisson into the amosphere from production as the subgtance is a sdt and produced as a solution
in water. Releases into the hydrosphere dso occur during processing of textiles and paper as wdl as
during paper recyding and deaning of trested textiles in households. No information is avalable on
the amount of fluorescent brightener rleased by these life-cycle steps.

From the physcochemicd properties of the substance it could be assumed that the sole target
compartment for C.I. Huorescent Brightener 220 is water. However, as a high adsorption to soil
was expaimentaly determined, it hes to be assumed tha the substance will adsorb dso to the
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sediment compartment. The substance is not reedily biodegradable. Monitoring data showed the
subgtance to be removed by 75 to > 95 % through adsorption from sewage. Direct photolyss is a
second dimination process for FHuorescent Brightener 220 in the upper layer of surface waters with
ty2 in the range of 39 to 52 hours. Indirect photodegradation in ar is cadculated acc. to Atkinson
with ty, about 1.6 hours as well for reaction with OH radicas as for reaction with ozone. Although
meesured data on bicaccumulation are lacking, it can be conduded from the ionic nature that the
bicaccumulation potentia of C.I. Fluorescent Brightener 220 via the water phase is not dgnificant.
However, bioacumulation from the sediment by benthic organisms cannot be excluded. According
to measured data on soil adsorption Fluorescent Brightener 220 can be regarded as a substance with

high geoaccumulation properties

The acute toxicity has been determined for fish Brachydanio rerio) with a 96 h-LCo of >=1000
mg/l and a 14d-NOEC of >859 mg/l, for Dgphnia magna with a 48 RECp of >=113 mg/l and a 24
hECs >1000 mg/l, and for dgae (Scenedesmus subspicatug with a 96 RECsy >1000 mg/l. Chronic
toxicity has been tested for Daphnia megna with a 21 dNOEC of 10 mg/l on reproduction and for
algae (Scenedesmus subspicatug with a 96 REC, of 500 mg/l. A PNECagua of 0.2 mg/l is derived
from the 21 dNOEC of Daphnia using an assessment factor of 50.
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5 RECOMMENDATIONS

No information is avalable on the toxicity of Fuorescent Brightener 220 to benthic organisms
Although the substance is not toxic to aguatic organiams the performance of a sediment test is
regarded necessary, as it can be assumed that the substance will adsorb b the sediment if released
into the hydrosphere. In addition, as the subgtance is not biodegradable, an accumulation in the
sediment may occur. Exposure data from production in the sponsor country show that this life-cycle
dep will not leed to high water or sediment concentrations. However, there are no information
avalable on the rdesse of fluorescent brightener from processng of paper and textiles as wdl as
from paper recyding and cdeaning of treated textiles in households. A very rough edimation of
possible environmentd releases from textile and paper processng according to the A/B tables of the
EU Technicd Guidance Document shows tha from this lifecyde <ep high  sediment
concentrations are to be expected.

Therefore, it should be conddered to peform a long-teem sediment test with the endobenthic
organisn Lumbriculus variegatus or to perform an exposure assessment to daify the likdy impacts
on the sediment compartment.
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Existing Chemical
CASNo.
EINEC S Name

EC No.
Molecular Weight
Molecular Formula

Producer related part

Company
Creation date

Substance related part

Company
Creation date

Status
Memo

Printing date
Revison date

Date of last update
Number of pages

Chapter (profile)
Reliability (profile)
Flags (prdfile)

| UCL I D Data Set

ID: 16470-24-9

16470-24-9

tetrasodium 4,4"-big[4-[bis(2-hydroxyethyl)amino] -6-(4-sul phonatoanilino)-1,3,5-
triazin-2-yl]amino] stilbene-2,2'-disulphonate]

240521-2

1164

C40H44N120164.4Na

Bayer AG
18.03.1992

Bayer AG
18.03.1992

ICCA / OECD Veroffentlichung

21.07.2003
29.06.1995
10.07.2003
1

Chapter: 1,2, 3,4,5,6,7,8,10

Reliability: without reliability, 1, 2, 3,4

Flags: without flag, non confidential, WGK (DE), TA-Luft (DE), Materia Safety
Daaset, Risk Assessment, Directive 67/548/EEC, SIDS
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1. General I nformation Id 16470-24-9
Date 21.07.2003

101 APPLICANT AND COMPANY INFORMATION

102 LOCATION OF PRODUCTION SITE,IMPORTER OR FORMULATOR
103 IDENTITY OF RECIPIENTS

104 DETAILSON CATEGORY/TEMPLATE

110 SUBSTANCE IDENTIFICATION

111 GENERAL SUBSTANCE INFORMATION

Purity type :
Substance type . organic
Physical gatus : solid
Purity :

Colour

Odour

Flag : Critical study for SIDS endpoint

112 SPECTRA

12 SYNONYMSAND TRADENAMES

C.I. FLUORESCENT BRIGHTENER 220

Flag . Critical gudy for SIDS endpoint
19.02.2001

2,2-STILBENEDISULFONIC ACID, 4,4 -BI S((4-(BI S(2-HYDROXYETHYL)AMINO)-6-(P-
SUL FOANILINO}S-TRIAZIN-2-YL)AMINO), TETRASODIUM SALT

Flag : Criticd study for SIDS endpoint
24.07.2001

BENZENESUL FONIC ACID,2,2-(1,2-ETHENEDI YL )BIS(5((4-(BI S(2-HY DROXYETHYL)AMINO}6(4-
SULFOPHENYL)AMINO}1,35-TRIAZIN-2-YL)AMINO)-, TETRASODIUM SALT

Flag : Critical study for SIDS endpoint
19.02.2001

Blankophor P
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1. General I nformation

Id 16470-24-9
Date 21.07.2003

Flag
19.02.2001

Tinopal ABP

Flag
19.02.2001

13 IMPURITIES

Critical study for SIDS endpoint

Critica study for SIDS endpoint

Remark Pure solid ware contents:
about 78 - 88 % colour (salt)
about 6-12% NaCl
about 6-10 % water
may contain about 1 % diethanolamine
Flag Critica study for SIDS endpoint
24,07.2001 D@
14 ADDITIVES
15 TOTAL QUANTITY
Quantity 1000 - 5000 tonnes produced in 1993
Flag Critica study for SIDS endpoint
02.08.1995
Quantity 5000 - 10000 tonnes produced in 2000
Flag Critical study for SIDS endpoint
05.07.2001
161 LABELLING
Labelling no labelling required (no dangerous properties)
Specific limits
Flag Critica study for SIDS endpoint
162 CLASSIFICATION
Classified no classification required (no dangerous properties)
Class of danger
R-Phrases
Specific limits
Flag Critical study for SIDS endpoint
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1. General I nformation Id 16470-24-9
Date 21.07.2003

163 PACKAGING

17 USE PATTERN

Typeof use : indugria

Category . Paper, pulp and board industry
Flag : Critical study for SIDS endpoint
Typeof use : indugria

Category . Textile processing industry

Flag : Critical udy for SIDS endpoint
Typeof use ©use

Category . other: optical brighteners

Flag : Critical study for SIDS endpoint
24.11.2000

171 DETAILED USE PATTERN

172 METHODSOF MANUFACTURE

18 REGULATORY MEASURES

181 OCCUPATIONAL EXPOSURE LIMIT VALUES

182 ACCEPTABLERESDUESLEVELS

183 WATERPOLLUTION

Classified by . other: Bayer AG
Labdled by :  other:Bayer AG
Class of danger o 1 (weskly water polluting)

184 MAJOR ACCIDENT HAZARDS

Legidation . Stoerfdlverordnung (DE)
Substance listed : no
No. in Seveso directive
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OECD SIDS FLUORESCENT BRIGHTENER 220

1. General I nformation Id 16470-24-9
Date 21.07.2003

185 AIRPOLLUTION

186 LISTINGSEG.CHEMICAL INVENTORIES

191 DEGRADATION/TRANSFORMATION PRODUCTS

192 COMPONENTS

110 SOURCE OF EXPOSURE

111  ADDITIONAL REMARKS

112 LAST LITERATURE SEARCH

Typeof search . Internd and Externd

Chapterscovered :

Date of search

Remark : Ladt literature search October 2000 and toxicology additionaly May 2001
Flag : Critical study for SIDS endpoint

11.06.2001

113 REVIEWS
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OECD SIDS

FLUORESCENT BRIGHTENER 220

2. Physico-Chemical Data

Id 16470-24-9
Date 21.07.2003

21 MELTING POINT

Value

Remark

Flag
05.07.2001

22 BOILING POINT

Remark

Flag
19.02.2001

23 DENSITY

231 GRANULOMETRY

24 VAPOUR PRESSURE

Remark

Flag
24.11.2000

>300 °C

Decomposition & about 330 °C
Critica study for SIDS endpoint

not assignablesat
Criticd study for SIDS endpoint

(©)

In view of the melting point, the vapor pressureis predicted to be low

Critical study for SIDS endpoint

25 PARTITION COEFFICIENT

Partition coefficient
L og pow

pH value

Method

Year

GLP

Test substance

Flag
11.06.2001

-2.83 a °C

other (caculated): with KOWWIN v 1.66

Critical study for SIDS endpoint

261 SOLUBILITY IN DIFFERENT MEDIA

Solubility in

Value

pH value
concentration

Temperatur e effects

Examinedifferent pol.

pKa

Waer
377 gla20°C

a °C

a25°C

4
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OECD SIDS FLUORESCENT BRIGHTENER 220

Id 16470-24-9
Date 21.07.2003

2. Physico-Chemical Data

Description very soluble (> 10000 mg/L)

Stable

Deg. product

Method other: seeMethod

Year 2000

GLP no data

Test substance other TS: typica for marketed product

Method - 300 ml of water and 170 g of C.I. Huorescent Brightener 220 were stirred for 2h
a20°C
- Aliquot of 10 ml wasfiltered through a0.2 pm microfilter (Acrodisc CR PTFE,
Fisher Scientific)
- 25 ml of thefiltered solution werefilled up to 2000 ml with digtilled water
- 10 ml were again diluted to 2000 ml
- The extinction was determined at 350 nm and the content of C.I. Fluorescent
Brightener 220 was determined for every temperature

Remark In areport on fish toxicity [CibaGeigy Ltd., Interna Study, Test no G09804,
Report on the Acute Toxicity (96 h) - OECD 203 - of FAT-66"031/B to Zebrafish
(1992)] the solubility was reported to be ca. 400 g/l.
In areport on toxicity to Dapnia[Bayer AG, Internal Study, Report 1047 A/00 D
(14.11.2000), Acute Daphnia Toxicity] Bayer reported the solubility to be 285 g/l
at 25°C.

Test condition - Test was performed in a500 ml threeneck flask using a contact thermometer,
temperature control, reflux condenser, hegting device
- Spectrometry using UVICON 922 with a1l cm quartz glascell
- The Solubility was determined at 20, 40, 60, 80, and 95 °C
Sudy according to scientific tandards

Flag Critical study for SIDS endpoint

26.06.2003 ©)

Solubility in Water

Value 412 gla40°C

pH vaue

concentration a °C

Temperature effects

Examinedifferent pol.

pKa a25°C

Description very soluble (> 10000 mg/L)

Stable

Deg. product

Method other: seeMethod

Year 2000

GLP no data

Test substance other TS: typical for marketed product

Method - 300 ml of water and 170 g of C.I. Huorescent Brightener 220 were stirred for 2 h
a20°C
- Aliquot of 10 ml wasfiltered through a0.2 pm microfilter (Acrodisc CR PTFE,
Fisher Scientific)
- 25 ml of thefiltered solution werefilled up to 1000 ml with distilled water
- 10 ml were again diluted to 2000 ml
- The extinction was determined at 350 nm and the content of C.I. Fluorescent
Brightener 220 was determined for every temperature

Test condition - Test was performed in a 500 ml threeneck flask using a contact thermometer,
temperature control, reflux condenser, hegting device
- Spectrometry using UVICON 922 with a1 cm quartz glascell
- The Solubility was determined at 20, 40, 60, 80, and 95 °C

Rdiability (2) valid with restrictions
Study according to scientific tandards
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OECD SIDS FLUORESCENT BRIGHTENER 220

2. Physico-Chemical Data Id 16470-24-9

Date 21.07.2003

26.06.2003 (5)

Solubility in Water

Value 445 gl a60°C

pH value

concentration a °C

Temper atur e effects

Examinedifferent pal.

pKa a2s5°C

Description very soluble (> 20000 mg/L)

Stable

Deg. product

Method other: seeMethod

Year 2000

GLP no data

Test substance other TS: typica for marketed product

Method - 300 ml of water and 170 g of C.I. Huorescent Brightener 220 were stirred for 2 h
a20°C
- Aliquot of 10 ml wasfiltered through a0.2 pm microfilter (Acrodisc CR PTFE,
Fisher Scientific)
- 25 ml of the filtered solution werefilled up to 1000 ml with distilled water
- 10 ml were again diluted to 1000 ml
- The extinction was determined at 350 nm and the content of C.I. Fluorescent
Brightener 220 was determined for every temperature

Test condition - Test was performed in @500 ml threeneck flask using a contact thermometer,
temperature contral, reflux condenser, heating device
- Spectrometry using UVICON 922 with a1 cm quartz glas cell
- The Solubility was determined at 20, 40, 60, 80, and 95 °C

Reliability (2) vdid with restrictions
Study according to scientific standards

26.06.2003 (5)

Solubility in Water

Value 484 gla80°C

pH value

concentration a °C

Temperature effects

Examinedifferent pal.

pKa a2s5°C

Description very soluble (> 20000 mg/L)

Stable

Deg. product

Method other: seeMethod

Year 2000

GLP no data

Test substance other TS: typica for marketed product

Method - 300 ml of water and 170 g of C.I. Huorescent Brightener 220 were stirred for 2 h
a20°C
- Aliquot of 10 ml wasfiltered through a0.2 pm microfilter (Acrodisc CR PTFE,
Fisher Scientific)
- 25 ml of thefiltered solution werefilled up to 1000 ml with distilled water
- 10 ml were again diluted to 1000 ml
- The extinction was determined at 350 nm and the content of C.I. Fluorescent
Brightener 220 was determined for every temperature

Test condition - Test was performed in 2500 ml threeneck flask using a contact thermometer,

temperature contral, reflux condenser, heating device
- Spectrometry using UVICON 922 with a1 cm quartz glas cell

UNEP PUBLICATIONS



OECD SIDS FLUORESCENT BRIGHTENER 220

2. Physico-Chemical Data Id 16470-24-9

Date 21.07.2003

- The Solubility was determined at 20, 40, 60, 80, and 95 °C

Reliability (2) vaid with regtrictions
Study accordng to scientific standards

26.06.2003 (5)

Solubility in Water

Value 512 gla95°C

pH value

concentration a °C

Temperature effects

Examinedifferent pal.

pKa a25°C

Description very soluble (> 20000 mg/L)

Stable

Deg. product

Method other: seeMethod

Year 2000

GLP no data

Test substance other TS: typica for marketed product

Method - 300 ml of water and 170 g of C.I. FHuorescent Brightener 220 were stirred for 2 h
a20°C
- Aliquot of 10 ml wasfiltered through a0.2 pm microfilter (Acrodisc CR PTFE,
Fisher Scientific)
- 25 ml of thefiltered solution werefilled up to 1000 ml with digtilled water
- 10ml were again diluted to 2000 ml
- The extinction was determined at 350 nm and the content of C.I. Fluorescent
Brightener 220 was determined for every temperature

Test condition - Test was performed in a500 ml threeneck flask using a contact thermometer,
temperature control, reflux condenser, hesting device
- Spectrometry using UVICON 922 with a1l cm quartz glascell
- The Solubility was determined at 20, 40, 60, 80, and 95 °C

Reliability (2) vaid with regtrictions
Study according to scientific standards

26.06.2003 (5)

262 SURFACE TENSION
2.7 FLASH POINT
Remark n.a
Flag Critical study for SIDS endpoint

28 AUTO FLAMMABILITY

29 FLAMMABILITY

210 EXPLOSVE PROPERTIES

211  OXIDIZING PROPERTIES
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OECD SIDS FLUORESCENT BRIGHTENER 220

2. Physico-Chemical Data Id 16470-24-9
Date 21.07.2003

212 DISSOCIATION CONSTANT

213 VISCOSITY

214  ADDITIONAL REMARKS
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OECD SIDS

FLUORESCENT BRIGHTENER 220

3. Environmental Fate and Pathways

Id 16470-24-9
Date 21.07.2003

311

312

Type

Light source
Light spectrum
Relativeintensity
Deg. product
Method

Year

GLP

Test substance

Remark

Result

Reliability

Flag
05.07.2001

Type

Light source
Light spectrum
Relativeintensity
Deg. product
Method

Year

GLP

Test substance

Method

Result

Test condition
Reliability

Flag
12.12.2002

STABILITY INWATER

Remark

Flag

PHOTODEGRADATION

other: air: indirect photolysis

m
based on intengity of sunlight

other (calculated): according to Atkinson AOPWIN v1.90

cdculaed hdf-life is based on amean OH-radica concentration of 5x 10 E5
molecule/cm?, under the conditions of Western-Europe

k(OH): about 240 E-12 cm¥molecule-sec

meen t1/2 = about 1.6 h for cis- and trans-isomer

k(ozone): about 19 E-17 cm¥molecule-sec

mean t1/2 = about 1.6 h for cis- and trans-isomer

(2) valid withredtrictions

accepted caculation method

Critical study for SIDS endpoint

©)

water
Sunlight
m
based on intensity of sunlight

other (measured)

194

no data

other TS: C.I. Fluorescent Brighthener 220

Direct photolysisof 1 uM in eutrophic lake water was determined; incubationin
quartz photolysis tubes; irradiation by natural sunlight (clear summer day around
noon in Dubendorf, Switzerland, latitude 47.4° N)
Quantum yield (366 nm): (0.74 +/- 0.07) x 10E-4
Half-life: 5.2h;
Degradation in solution free of dissolved natural organic materid:
Quantum yield (366 nm): (0.9 ++ 0.1) x 10E-4
Half-life 3.9h
25+/- 0.3 degree C; pH 8.3; DOC: 3.3 mg/l
(2) vaid with redtrictions
Acceptable, well -documented publication/study report which meets basic scientific
principles
Critica study for SIDS endpoint
)

Based on the chemical structure of the compound hydrolysisis not expected under
temperature and pH values occuring in the environmen.
Critical study for SIDS endpoint
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OECD SIDS FLUORESCENT BRIGHTENER 220

Id 16470-24-9
Date 21.07.2003

3. Environmental Fate and Pathways

31.05.2001

313 STABILITY IN SOIL

321 MONITORING DATA

322 FIELDSTUDIES

331 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

35

Type adsorption

Media water - soil

Air % (Fugacity Moddl Levd 1)

Water % (Fugacity Modd Levd 1)

Soil % (Fugecity Modd Levd 1)

Biota % (Fugacity Modd Levd II/111)

Sail % (Fugacity Model Leve 11/111)

Method other: OECD Guideline No. 106 (1981)

Year 1993

Result Adsorption and desorption were determined on three different soils. The KOC is
determined for sand = 4214, loamy sand = 10043, sandy |oam = 2470 with an
organic carbon content of 0.7 % (sand), 2.29 % (loamy sand), 1.34 % (sandy
loam). The amounts of thesubstance adsorbed by the different soils, ranged from
85 % (sand) to 98 % (loamy sand). From these amounts less than 5 % of the total
initially adsorbed amounts were desorbed.

Reliability (1) valid without restriction
Guideline study

Flag Critica study for SIDS endpoint

08.08.2001 (8)

332 DISTRIBUTION

Type
Inoculum

BIODEGRADATION

Media air - biota- sediment(s) - soil - water

Method Caculaion according Mackay, Levd |

Year

Result Calculation not appropriate since the substanceis a sdt.

Flag Critica study for SIDS endpoint

12.09.2001 9)
34 MODE OF DEGRADATION IN ACTUAL USE

aerobic
predominantly domestic sawage

UNEP PUBLICATIONS



OECD SIDS FLUORESCENT BRIGHTENER 220

Id 16470-24-9
Date 21.07.2003

3. Environmental Fate and Pathways

Concentration

Contact time

40mg/l related to DOC (Dissolved Organic Carbon)
relaedto

Degradation 12 (+) %after 28 day(s)
Result
Deg. product
Method other: Modified AFNOR Test/ EEC Directive Annex V, C.4 (1992) acc. to OECD
Guiddine 301 A (1981)
Year 1991
GLP yes
Test substance
Remark Modification of theguiddine:
Sterilisation instead of steril filtration.
Inoculum was effluent of adomestic sewage treatment plant,
becteria concentration: 2.6 x 10 E7 per mil
Reliability (2) valid with restrictions
Acceptable, well -documented publication/study report which meets basic scientific
principles
Flag Critica study for SIDS endpoint
24.07.2001 (10
Type aerobic
Inoculum other: Sudge of adomestic sewage trestment plant
Kinetic of tessubg. 3hour(s) 124 %
24hour(s) 148 %
%
%
%
Deg. product
Method OECD Guide-line 302 B "Inherent biodegradability: Modified ZahnWellens Test"
Year 1997
GLP yes
Test substance
Remark Deviation from guiddine:
Test substance concentration 1 mg/l
activated dudge concentration 1.9 g/l dw;
test duration 24 hours for determination of adsorption rate
Reliability (2) valid with retrictions
Comparable to guiddine study with acceptable restrictions (see remark)
Flag Critical study for SIDS endpoint
24.07.2001 (12)
Type aerobic
Inoculum other: domegtic and industrial saweage
Contact time
Degradation (%) Yo after
Result other: Elimination >75% (based on lowest measured influent concentrationsto less
than determination limit of 0.25 mg/l &t the outlet of wwtp) to >95% (based on
higher measured influent concentrations to lessthan determination limit)
Deg. product
Method other: monitoring data 1999/2000
Year
GLP
Test substance
Flag Critica study for SIDS endpoint
UNEP PUBLICATIONS 35



OECD SIDS

FLUORESCENT BRIGHTENER 220

3. Environmental Fate and Pathways Id 16470-24-9

Date 21.07.2003

18.11.2002

Type
Inoculum
Contact time
Degradation
Result

Deg. product
Method

Year
GLP
Test substance

Remark
Reliability

03.08.2001

Type

Inoculum
Contact time
Degradation
Result

Deg. product
Method

Year

GLP

Test substance

Remark

Reliability

24.07.2001

12

anaerobic
predominantly domestic sawage

6 () % after 56 day(9)

other: ECETOC No.28 "Eval uation of anaerobic biodegradation”(1988), identical
with1S0 11734

1993

no

Substance specific analysis on biodegradation.
(2) vaid with regtrictions
Acceptable, well -documented publication/study report which meets basic scientific
principles
13

aerobic
predominantly domestic sawage

0 () % after 30 day(s)

other: comparable to OECD Guideline 301 D

no
other TS: 100 %

Investigations of modd substances have shown that modern opticd brighteners
with high fastness properties (e.g. perspiration, wet and light fastness) are not
biodegradable according to the tests for ready biodegradability.
year: 1970; 1973
(4) not assignable
Origind reference not available
14

3.6 BOD5, COD OR BOD5/COD RATIO

COD

M ethod
Year
COD
GLP
31.05.2001

37 BIOACCUMULATION

832 mg/g substance

38 ADDITIONAL REMARKS

UNEP PUBLICATIONS



OECD SIDS

FLUORESCENT BRIGHTENER 220

Method

Year
GLP
Test substance

Method

Remark
Result
Reliability

Flag
26.06.2003

Type

Species
Exposureperiod
Unit

LCO

Limit test
Analytical monitoring
Method

Year

GLP

Test substance

Method

4. Ecotoxicity Id 16470-24-9
Date 21.07.2003

41 ACUTE/PROLONGED TOXICITY TO FISH

Type semistatic

Species Brachydanio rerio (Fish, freshwater)

Exposureperiod 14day(s)

Unit mg/l

NOEC > 859

Limit test

Analytical monitoring yes

other: UBA -Verfahrensvorschlag "V erlaengerter Toxizitagtstest beim
Zebrabaerbling Brachydani o rerio” (Schwellenkonzentration der letdlen und
anderer Wirkungen; NOEC; mindestens 14 Tage) (01.02.1984)

1992

yes

asprescribedby 1.1 - 1.4

- 3 test concentrations 100, 316, and 1000 mg/l (nomind)
- Minerdized fresh water (1SO) prepared from deionized tap water (Millipore)
- pH 7.1 - 8.3 during incubation
- Oxygen saturation was never less than 85.6 %
- Temperature 20.8 - 21.7 °C
- Fish were purchased from West-Aquarium (Bad Lauterberg, Germany)
- 10fish (about 6 months old) per concentration
- Test aquarium 300 x 135 x 200 mm, containing each 51
- Semidtatic incubation, medium changed 3 times each week
- Anaytica monitoring: TLC
- Endpoint: mortality
at the nomind TS concentration of 100 mg/l measured concentration after 48 h
incubation was higher than theinitid TS concentration
NOEC based on arithmetica average of measured concentrations.
No mortdity, no abnormal behaviour observed
(1) valid without restriction
Guideline study
Critical study for SIDS endpoint
(15)

static

Brachydanio rerio (Fish, fresh weter)
96 hour(s)

mg/l

>=1000

yes
other: Directive 84/449/EEC, C.1(1984)
1991

yes

other TS: about 100 %

- Limit test: 2 concentrations tested nominal 562 ppm (= 577 ppm effective) and
1000 ppm (= 1051 ppm effective), pretest at 100, 300 and 1000 ppm)

- pH 7.5 - 8.3 during incubation

- Oxygen saturation was never lessthan 85 %

- Modification from guiddine: higher temperature variation 21.9 - 24.1°C

- Water hardness 179 mg/l

- Fish were purchased from West-Aquarium (Bad Lauterberg, Germany)

- 10 fish per concentration (average weight 0.26 gffish, average length 28 mm, age
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OECD SIDS

FLUORESCENT BRIGHTENER 220

Type

Species
Exposureperiod
Unit

ECO

4. Ecotoxicity Id 16470-24-9
Date 21.07.2003
118d)
- Acclimatization: 33 d in declorinated tap water
- 51 aguariawith 2.9 | incubation medium
- Stetic system, dowly aerated
- Endpoint: mortality
Result No abnormal responses of the test fish were observed
Test substance Batch Mg. 636 from 1987-07-21 (about 4 years old). Storage a room temperature
Rdliability (1) valid without restriction
Guideline study
Flag Critical study for SIDS endpoint
26.06.2003 (16)
Type static
Species Leuciscusidus (Fish, fresh water)
Exposureperiod 48hour(s)
Unit mg/l
LCO >=1000
Limit test
Analytical monitoring no
Method other: Bestimmung der akuten Wirkung von Stoffen auf Fische. Arbeitskreis
"Fischtest" im Hauptausschuss "Detergentien”
Year 1973
GLP no
Test substance other TS: 100 %
Remark range finding test, two fish tested only
Reliability (3)invalid
Does not meet important criteria of today standard methods;
see remark
26.06.2003 17)
Type static
Species Leuciscusidus (Fish, fresh water)
Exposureperiod 96 hour(s)
Unit mg/l
LCO >100
Limit test
Analytical monitoring no
Method other: Bestimmung der akuten Wirkung von Stoffen auf Fische. Arbeitskreis
'Fischtest' im Hauptausschuss 'Detergentien
Year 1970
GLP no
Test substance other TS: 100 %
Remark range finding test, two fish tested only
Rdliability (3)invalid
Does not meet important criteriaof today standard methods,
see remark
26.06.2003 (18)
42 ACUTE TOXICITY TO AQUATIC INVERTEBRATES

static

Daphniamagna (Crustaceq)
48hour(s)

mg/l

>=113
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OECD SIDS FLUORESCENT BRIGHTENER 220

4. Ecotoxicity Id 16470-24-9
Date 21.07.2003
Analytical monitoring . yes
Method . other: Directive 92/69/EEC, C.2 "Acutetoxicity for Daphnid’ (1992), in most parts
equivaent to OECD 202 "Daphnia sp., Acute Immobilisation Test and
Reproduction Test, Part | - The 24h EC50 Acute Immobilisation Test"
Year 2000
GLP yes
Test substance other TS: technical pure, 85.5 %
Method - Incubation a nominal 100 mg/l (91 mg/l effective a 0 h, 134 mg/l effective after
48h)
- Incubation in 50 ml begkers containing 20 ml test medium and 10 animals each
- Temperature 20 +/- 1 °C
- 16 h of illumination (< 1000 lux)/ 8 h dark period
- All testswere run in duplicate
- Test water (M4 medium) according to Bundesgesundheitsamt Berlin (Germany)
recondtituted from deionized water
- Water hardness 15.4 °dH (= 275 mg/l CaCO3)
- Oxygen 8.4 - 85mg/l (95 - 96 % saturation)
-pH7.6-77
- Controlswithout TS
- Anayticd monitoring: TOC (conversion fador 2.4)
- Endpoint; immobilization, aternation of normal mohility behaviour
Result No effect at any time point during any incubation.
After 1 d the ECO was calculated to be >= 100 mg/l (effective concentration)
Reliability (1) valid without restriction
Guideline study
Flag Critica study for SIDS endpoint
26.06.2003 (19
Type static
Species Daphniamagna (Crustaceg)
Exposureperiod 24 hour(s)
Unit mg/l
ECO =500
ECR0 >1000
Analytical monitoring no
Method other: OECD Guide-line 202, part 1 and Directive 84/449 EEC (1984)
Year 1988
GLP yes
Test substance other TS: about 100 %
Method - Incubation at 0, 62.5, 125, 250, 500, and 1000 mg/l- - Incubation in 50 ml
beskers containing 20 ml test medium and 10 animals each
- Temperature 20 +/- 2 °C during incubation
- 16 h of illumination
- All testswere run in duplicate
- Test water according to EEC Directive reconstituted from bi-distilled water
- Oxygen84 - 85 mg/l
-pH8.1-82
- Controlswithout TS and with potassium dichromate
- Endpoint: immobilization
Result After 24 h at 1000 mg/l 2 animds out of 20 showed immobilization. Therewasno
effect at the other concentrations.
Reliability (2) vaid with regtrictions
Comparable to guideline study with acceptable restrictions
(test duration only 24 h)
Flag Critical study for SIDS endpoint
26.06.2003 (20)
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FLUORESCENT BRIGHTENER 220

Type

Species
Exposureperiod

Unit

ECO

Analytical monitoring
Method

Year
GLP
Test substance

M ethod
Test condition
Reliability

4. Ecotoxicity Id 16470-24-9
Date 21.07.2003
Type static
Species Daphniamagna (Crustaces)
Exposureperiod 48hour(s)
Unit mg/l
ECO >=1000
Analytical monitoring no
Method OECD Guide-line202
Year 1992
GLP no
Test substance other TS: technica pure, 88.1 %
Remark range finding test for chronic study
Reliability (3)invdid
Documentation insufficent for assessment
26.06.2003 (21)
43 TOXICITY TO AQUATIC PLANTSE.G. ALGAE
Species Scenedesmus subspicatus (Algee)
Endpoint growth rate
Exposureperiod 96 hour(s)
Unit mg/l
NOEC 500
LOEC 1000
EC50 > 1000
Limit test
Analytical monitoring no data
Method other: OECD Guide-line201 (1984)
Year 1988
GLP yes
Test substance asprescribed by 1.1 - 1.4
Rdiability (2) valid without restriction
Guiddine study
Flag Critical study for SIDS endpoint
24.07.2001 (22)
44 TOXICITY TO MICROORGANISMSE.G. BACTERIA

aqudic

activated dudge of a predominantly domestic sewage
3 hour(s)

mg/l

>=10000

no

other: Regulation EG L 133, part C: Test on inhibition of respiration, comparable
to OECD 209

1999

yes

other TS: purity 78.7%

3 test concentrations 100, 1000, and 10000 mg/l
20 +/- 2degreesC

(1) velid without restriction

Guiddine study
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OECD SIDS

FLUORESCENT BRIGHTENER 220

4. Ecotoxicity Id 16470-24-9
Date 21.07.2003
Flag Critica study for SIDS endpoint
24.07.2001 ()
451 CHRONICTOXICITY TO FISH
452 CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

Species Daphniamagna (Crustaceg)

Endpoint reproduction rate

Exposureperiod 21 day(s)

Unit mg/l

NOEC 10

LOEC 316

Analytical monitoring yes

Method other: OECD Guide-line 202, part 2 "Daphniasp., Reproduction Test" (1991);
semi-static

Year 1992

GLP yes

Test substance other TS: technicd pure, 88.1 %

Remark anayticad monitoring: TLC

Result EC50 (immohilisation) > 31.6 < 100 mg/l
al resultsrelated to nomina concentrations
measured concentrations 64-80.5% in freshly prepared medium and 63-66.8% after
72h

Reliability (1) velid without restriction
Guideline study

Flag Critical study for SIDS endpoint

24.07.2001 (24)

461 TOXICITY TO SEDIMENT DWELLING ORGANISMS

462 TOXICITY TO TERRESTRIAL PLANTS

463 TOXICITY TO SOIL DWELLING ORGANISMS

Type

Species
Endpoint
Exposureperiod
Unit

LCR0

Method

Year

GLP

Test substance

Remark
Reliability

Flag

atificid soil

Eiseniafetida (Worm (Anndlida), soil dwelling)
mortality

14 day(s)

mg/kg soil dw

> 10000

other: OECD Guide-line207 (1984)

1999

no

other TS: no data

Limit test with 10 000 mg/kg
(2) vaid with regtrictions

only badsic data given

Critical study for SIDS endpoint
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4. Ecotoxicity Id 16470-24-9
Date 21.07.2003

24,07.2001 (29)

464 TOX.TO OTHER NON MAMM. TERR. SPECIES

4.7 BIOLOGICAL EFFECTSMONITORING

4.8 BIOTRANSFORMATION AND KINETICS

4.9 ADDITIONAL REMARKS
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OECD SIDS FLUORESCENT BRIGHTENER 220

5. Toxicity Id 16470-24-9
Date 21.07.2003

50 TOXICOKINETICS,METABOLISM AND DISTRIBUTION

511 ACUTEORAL TOXICITY

Type LD50

Value > 15000 mg/kgbw

Species rat

Strain

Sex femde

Number of animals 10

Vehicle peantt oil

Doses

Method other: seeremark

Year 1973

GLP no

Test substance other TS: C.I. Fluorescent Brightener 220, disodium salt, purity 85.5%
(information from raw datamaterial)

Remark 2 dosestested (10 and 15g/kg bw); 10 femaes/dose; single dose by gavage;
gpplication volume: 30mi/kg bw; obsavation period: 14 days

Result mortdity: 0/10 in dl groups, piloerection was observed

Reliability (2) vaid with regtrictions

Flag Critical study for SIDS endpoint

20.11.2002 (26)

Type LD50

Value >15000 mg/kg bw

Species rat

Strain

Sex mae

Number of animals 10

Vehicle other: 0.5% Tylosein agua dest.

Doses

Method other: seeremark

Year 1972

GLP no

Test substance other TS: C.I. Fluorescent Brightener 220, p urity not given

Remark 2 dosestested (10 and 15g/kg bw); 10 maes/dose; single dose by gavage;
gpplication volume: 20-40ml/kg bw; observation period: 14 days

Result mortdlity: 0/10 in al groups, no symptoms observed

Reliability (2) vaid with regtrictions

Flag Critica study for SIDS endpoint

06.08.2001 27

512 ACUTEINHALATIONTOXICITY

513 ACUTE DERMAL TOXICITY
Type LD50
Value >2000 mgkg bw
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OECD SIDS

FLUORESCENT BRIGHTENER 220

5. Toxicity Id 16470-24-9
Date 21.07.2003

Species rat

Strain

Sex md effemde

Number of animals 5

Vehicle water

Doses

Method OECD Guide-line 402 "Acute dermd Toxicity"

Year 1990

GLP yes

Test substance other TS: C.I. Huorescent Brightener 220, sodium/diethanolamine salt

Remark 5 animag/'sex/dose; single dose adminigtration of 2000mg/kg bw; skin was washed
with water 24 hours after exposure

Result mortality: 0/5in al groups; The following loca signs were noted on the back of
animas. maestfemaes scaes (10/10); femaes generd erythema (2/5); mdes
generd erythema (1/5) and foca erythema (3/5). All animals had recovered from
the local Sgns after 7 observation days. No systemic clinical Sgnswere observed
during entire observation period. One female dightly lost weight between day 1
and 8 of test period. No macroscopica organ findings were observed at necropsy.

Reliability (1) valid without restriction

Flag Critical study for SIDS endpoint

01.06.2001 (28)

514 ACUTETOXICITY,OTHER ROUTES
521 SKINIRRITATION

Species rabbit

Concentration no data

Exposure nodata

Exposuretime 24 hour(s)

Number of animals 2

Vehicle

PDII

Result not irritating

Classification

Method other: seeremark

Year 1974

GLP no

Test substance other TS: C.|. Fluorescent Brightener 220, disodium salt, purity 85,5%
(information from raw datamaterial)

Remark gpplication on ear; reading time: up to 7 days, scoring according to Draize

Result no irritation observed

Reliability (2) valid with redtrictions

Hag Critical study for SIDS endpoint

06.08.2001 (29)

Species rabbit

Concentration no data

Exposure no data

Exposuretime 24 hour(s)

Number of animals 2

Vehicle

PDII
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OECD SIDS FLUORESCENT BRIGHTENER 220
5. Toxicity Id 16470-24-9
Date 21.07.2003

Result not irritating

Classification

Method other: seeremark

Year 1972

GLP no

Test substance other TS: C.I. Fluorescent Brightener 220, purity not given

Remark gpplication on ear; reading time: up to 7 days, scoring according to Draize

Result noirritation observed

Reliability (2) valid with restrictions

Flag Critical study for SIDS endpoint

24.06.2003 (30)
522 EYEIRRITATION

Species rabbit

Concentration no data

Dose other: no data

Exposuretime

Comment not rinsed

Number of animals 2

Vehicle

Result dightly irritating

Classification

Method other: seeremark

Year 1974

GLP no

Test substance other TS: C.I. Fluorescent Brightener 220, disodium salt, purity 85.5%

(information from raw datamaterial)
Remark reading time: upto 7 day s, scoring according to Draize
Result redness grade 1 and 2 (up to day 4) and swelling grade 1 (up to day 3) of
conjunctivae was observed in both animas

Reliability (2) vaid with regtrictions

Flag Critical study for SIDS endpoint

06.08.2001 (29)

Species rabbit

Concentration no data

Dose other: no data

Exposuretime

Comment not rinsed

Number of animals 2

Vehicle

Result dightly irritating

Classification

Method other: seeremark

Year 1972

GLP no

Test substance other TS: C.I. Fluorescent Brightener 220, purity not given

Remark reading time: up to 7 days, scoring according to Draize

Result redness of conjunctivae (grade 1 and 2) was observed up to day 7 in both animas

Rdiability (2) vaid with restrictions

Flag Critica study for SIDS endpoint

06.08.2001 (30)
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OECD SIDS FLUORESCENT BRIGHTENER 220

Id 16470-24-9
Date 21.07.2003

5. Toxicity

53 SENSITIZATION

54 REPEATED DOSE TOXICITY

Type

Species

Sex

Strain

Route of admin.
Exposureperiod

Frequengy of treatm.

Post exposure period
Doses

Control group
NOAEL

Method

Year

GLP

Test substance

Remark

Result

Reliability

rat

maefemae

Wistar

ord fead

104 weeks

daly

no

100, 1000, 10000 ppm

yes, concurrent no treatment
=10000 ppm

other: seeremark

1973

no

other TS: C.I. Fluorescent Brightener 220, purity: 81%

doses 100, 1000 and 10000 ppm = gpprox. 5.23, 52.24 and 521.78 mg/kg bw/day
(males) and 7.02, 69.33 and 709.25 mg/kg bw/day (femdes);

age a study initiation: 28-32 days, 50 animas/sex/dose group; 100

animal s/sex/control group; daily observation; clinical laboratory studies (after 1, 3,
6, 12 months and end of study): hematological, blood chemistry and urinary
parameters; no interim kill; necropsy of animals died during test;

patholog c and histopathologic examinations of al surviving animals a week 104
(eorta, eyes, samdl and large intesting, urinary bladder, brain, heart, testes,

pituitary, liver, lung, lymph nodes, stomach, spleen, adrends, epididymides,
kidneys, femora bone with bone marrow, esophagus, ovaries, pancress, prostate,
semind vesicles, thyroid, skeletal muscles, sternum with bone marrow, trachea,
uterus); Satigtical evauation of results

well documented and acceptable for assessment

In al dose groups there were no significant increases of mortality, no clinical signs
and normd food consumption and body weight gain compared to controls. At the
end of the study the number of reticul ocytes was significantly decreased in males
in the 1000 and 10,000 ppm groups (vaues for 10 anima s/sex were determined).
This effect was not considered to be substance rdaed as no effects on this
parameter were observed after 1, 3, 6 and 12 monthsin males and at any time point
in femaes except a single observation of an inareased reticul ocyte number at 100
ppm after 24 months in females. Furthermore, the count of reticulocytesin males
a 1000 and 10,000 ppm &t the end of the study iswithin the range of historical
control datafor mae Widtar rats of thisage.

Significant increases of GOT and GPT at 10000 ppm (males) and of GPT at 1000
and 10000 ppm (fema es) were measured 1 month after beginning of the study but
were not consdered adverse as there was no confirmation of these findingsin the
course of the study and al valueswere within historica control rangesin Wistar
ras.

There were no other changesin hematological, blood chemistry and urinary vaues
noted in dl groups. Sightly but significantly increased absolute weights of the
kidneys (< 10%) were noted at 10000 ppm in males and females. Thiswas not
conddered to be toxicologic rdevant because no abnormditiesin urinary
parameters, macroscopic and histopathologica findings were observed. No
substance-rel ated macroscopic or histopathol ogic findings were notedin dl dose
groups.

(1) velid without restriction

46
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OECD SIDS

FLUORESCENT BRIGHTENER 220

Cycotoxic concentr.

5. Toxicity Id 16470-24-9
Date 21.07.2003

Flag Critica study for SIDS endpoint

12.03.2003 (31

Type

Species rat

Sex maefemae

Strain Wistar

Route of admin. gavage

Exposureperiod 10weeks

Frequency of treatm. 5 daysiweek

Post exposure period 24hours

Doses 30, 60, 120, 250 and 500 mg/kg bw/day

Control group yes, concurrent vehicle

NOAEL =500 mgkg bw

Method other: seeremark

Year 1967

GLP no

Test substance other TS: C.I. Fluorescent Brightener 220, activeingredient in ail

Remark 6 anima s/sex/dose group; 12 anima s'sex/control group;
daily observation; weekly body weight control; blood and urine parameters every
14 days; prothrombine time, SGPT, SGOT and SDH activity 24 h after last
application;
macroscopic evaluation and organ weights of liver, kidney, spleen, adrends,
thyroid, testes, lungs and ovaries

Result no mortality; no substance related findings up to highest dose

13.03.2003 (32

55 GENETIC TOXICITY ‘IN VITRO*

Type Amestest

System of testing Salmonellatyphimurium TA 1535, TA 1537, TA 100, TA 98

Test concentration up to 2500 pg/plate

Cycotoxic concentr. no bacteriotoxic effectsup to the highest dose tested

Metabolic activation with and without

Result negdive

Method other: as described by Ames, B.N. et d., Mutation Research 31, 347-364, 1975

Year 1979

GLP no

Test substance other TS: C.I. Fluorescent Brightener 220, commercia formulation, purity 84.5%,
dissolvedinDMSO

Remark well documented and acceptable for assessment

Test condition Metabolic Activation: SO mix - liver homogenates from with Aroclor 1254 induced
male Sprague Dawley rats
negative controls: current vehicle
positve controls: 145 g endoxane/plate and 200 g trypaflaving/plate

Reliability (2) valid with restrictions
highest dose 2500 pg/plate

Flag Critical study for SIDS endpoint

04.07.2003 (33)

Type Amestest

System of testing Sdmondlatyphimurium TA 1535, TA 1537, TA 100, TA 98

Test concentration up to 2500 pg/plate

no bacteriotoxic effects up to the highest dose tested
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5. Toxicity Id 16470-24-9
Date 21.07.2003

Metabolic activation with and without

Result Negdive

Method other: asdescribed by Ames, B.N. et ., Mutation Research 31, 347-364, 1975

Year 1979

GLP No

Test substance other TS: C.I. Fluorescent Brightener 220, technica grade, purity 80%, dissolved
in DMSO

Remark well documented and acceptable for assessment

Test condition Metabolic Activation: SO mix - liver homogenates from with Aroclor 1254 induced
male Sprague Dawley rats
negative controls: current vehicle
positve controls: 145 g endoxane/plate and 200 g trypaflaving/plate

Reliability (2) valid with restricions
highest dose 2500 pg/plate

Flag Critical study for SIDS endpoint

04.07.2003 (34)

Type Amestest

System of testing Salmonellatyphimurium TA 1535, TA 1537, TA 1538, TA 98, TA 100

Test concentration 10.0, 100.0, 333.3, 1000.0, 50000 pg/plate

Cycotoxic concentr. no bacteriotoxic effects up to the highest dose tested

Metabolic activation with and without

Result Negative

Method other: accordingto Ames

Year 1987

GLP no data

Test substance other TS: C.I. Fluorescent Brightener 220

Remark Thetest article precipitated weakly at 5000.0 pg/plate. However, this concentration
was tested because a homogenous suspension was obtained. The precipitated test
article had no influence on the data recorded.

Reliability (2) valid with restrictions
only summary available

Flag Critica study for SIDS endpoint

04.07.2003 (35)

Type Cytogenetic assay

System of testing Chinese Hamgter V79 Célls

Test concentration 0.3-50mgll

Cycotoxic concentr.

M etabolic activation with and without

Result Negative

Method OECD Guide-line 473

Year 1991

GLP Yes

Test substance other TS: C.I. Fluorescent Brightener 220

Result There was no relevant increase in cellswith structurd aberrations after trestment
with the test article a each fixation interval without metabolic activation. With
metabolic activation, there was asingle observation of an increased aberration rate
a fixation interval 7h at the concentration of 5 mg/ml. However, only one dide
coud be scored and an independent second experiment could not confirm this
result. Therefore it was considered that the test substance did not induce structural
chromosome aberrations.

Test condition Metabolic activation: S9 mix - liver homogenates from with Aroclor 1254 induced

Widtar rats
negative controls: current solvent control were performed
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OECD SIDS FLUORESCENT BRIGHTENER 220

5. Toxicity Id 16470-24-9
Date 21.07.2003

positive controls: without metabolic activation - ethylmethanesulfonate 0.72 mg/ml

=5.76 mM
with metabolic activation - cyclophosphamide 1.40 ug/ml = 5.00 uM

Satidtics: chi2 test confidence level < 5% (p=< 0.05)

Reliability (2) vaid with regtrictions
only summary available

Flag Critical study for SIDS endpoint

04.07.2003 (36)

5.6 GENETIC TOXICITY ‘INVIVO!

Type Cytogenetic assay

Species Chinese hamgter

Sex Male

Strain other: Cricetulusgriseus

Route of admin. Gavege

Exposureperiod 2 applications within 24 h

Doses 5000 mg/kg bw

Result Negative

Method other: seeremark

Year 1974

GLP No

Test substance other TS: C.I. Fluorescent Brightener 220, dissolved in aqua dest.

Remark 8 animas/group; negetive (vehicle) and postive (Thiotepa) controls, preparation
of metaphases from spermatogonia 48 h fter last trestment; i.p. injection of 4
mg/kg bw colchicine 5.5 h before decapitation; 100 metaphases/anima evauated
Statidics: chi2 test confidence level < 5% (p=< 0.05)

Result no significant change in frequency of aberrations

Reliability (1) valid without restriction

Flag Critical study for SIDS endpoint

04.07.2003 (37)

Type Dominant lethal assay

Species mouse

Sex mde

Strain NMRI

Route of admin. avage

Exposureperiod sngledose

Doses 2500 and 5000 mg/kg bw

Result negative

Method OECD Guide-line 478 "Genetic Toxicology: Rodent Dominant Lethal Test"

Year 1995

GLP yes

Test substance other TS: C.l. Fluorescent Brightener 220, purity 88.5%, dissolved in aqua dest.

Result no signsof toxicity inal groups; no effect on fertility;
no treatment -related mutagenic effects (dead, viable, total implants and pre-
implantation loss); NOAEL > 5000 mg/kg bw

Reliability (1) velid without restriction

Flag Critical study for SIDS endpoint

06.06.2001 (38)

Type Dominant lethal assay
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Doses

Result
Method

Year

GLP

Test substance

OECD SIDS FLUORESCENT BRIGHTENER 220
5. Toxicity Id 16470-24-9
Date 21.07.2003

Species mouse

Sex mae

Strain NMRI

Route of admin. gavage

Exposureperiod single dose

Doses 1000 and 5000 mg/kg bw

Result

Method other: seeremark

Year 1973

GLP no

Test substance other TS: C.l. Fluorescent Brightener 220, purity not given; dissolved in 0.5%
Cremophor (aqueous solution)

Remark Three independent experiments were conducted and reported in one study report.
In each experiment, 20 maes/group and 60 femal es/group/mating period were
employed. Maeswere treated with 5000 mg/kg bw (first and second experiment)
or treated with 1000 or 5000 mg/kg bw (third experiment). The maeswere mated
with untreated femalesin a 1:3 ratio for one mating period (week). Then femaes
were replaced by 3 new untreated females every week. In thefirst and second
experiment, males were mated over atota of 8 mating periods (weeks), whilein
the third experiment males were mated over 3 mating periods (weeks).

The study design clearly differs from the " Standard Protocol for the Dominant
Lethd Test on Mae Mice" from the Working Group "Dominant Letha Mutations
of the ad hoc Committee Chemogenetics' (50 maes, mating 1:1, 12 mating

periods of 4 days each). Due to the relaive low number of 20 maes/group, the
statistical power isclearly lessthan in studies performed according to the sandard
protocol.

Result The author reported thet relatively high postimplantation |oss had been found in
the treatment group compared to controlsin the second and third mating period in
the first experiment. However, based on are-eva uation of the study in 2001
according, to current knowledge these changes are within the range of biologica
vaiance. A satigticd significance was only seen for mean vaues of thewhole
study but not for asingle mating period. As dominant lethal effects occur generdly
during a specific trestment interval, significant changeswhich are only observed
for mean vaues of the whole study but not for single mating periods are not
regarded as substance-rel ated. Furthermore, the mean values of the whole study
show no evidence of biologica rdevance.

No detitically significant effects were observed in the second experiment, though
the author described arelatively high number of postimplantation loss for the
second mating period. However, based on are-eva uation of the study in 2001,
according to current knowledge the va ues are within the range of biologica
variance. Inthe third experiment there was no evidence of dominant lethd effects.

Reliability (3)invdid

13.03.2003 (39) (40)

Type Dominant lethd assay

Species mouse

Sex mae

Strain NMRI

Route of admin. gavage

Exposureperiod single dose

4734 mg/kg bw (commercid formulation) and 5000 mg/kg bw (technica grade)

other: seeremark

1976

no

other TS: C.I. FHuorescent Brightener 220, commercia formulation, purity 84.5%
and technical product, purity 80%, both dissolved in 2% Cremophor (aqueous
solution)

UNEP PUBLICATIONS



OECD SIDS

FLUORESCENT BRIGHTENER 220

Doses

Result
Method

Year

GLP

Test substance

Remark

Result

Reliability
13.03.2003

Type

Species

Sex

Strain

Route of admin.
Exposureperiod
Doses

Result

Method

Year

5. Toxicity Id 16470-24-9
Date 21.07.2003

Remark The study was done according to the " Standard Protacol for the Dominant Lethal
Test on Mae Mice" from the Working Group "Dominant Lethal Mutations of the
ad hoc Committee Chemogenetics'. 50 maes/group were trested with asingle ordl
dose of 5000 mg/kg bw (technica grade) or 4734 mg/kg bw (commercid
formulation) and were mated 1:1 with untreasted females for 5 mating periods of 4
days each.

Result Therewas adightly increased number of post-implantation loss observed &t the
fourth mating period, however, this effect was not satistically significant and was
within the norma range. Based on the re-evaluation of the study in 2001 al
observed statigtical significancesin this study were biologically not rlevant. (eg.,
they would show that there were mutagenic effectsin controls or e.g., they were
detected only in commercia but not in technical grade dose groups)

Reliability (3)invdid

13.03.2003 (39) (42)

Type Dominant lethal assay

Species mouse

Sex femde

Strain NMRI

Route of admin. gavage

Exposureperiod singledose

100, 300, 1000 and 5000 mg/kg bw

other: seeremark

1974

no

other TS: C.I. Fluorescent Brightener 220, dissolved in agua dest., purity not given

Two experiments were conducted (first: sihgle dose of 1000 or 5000 mg/kg bw;
second: single dose of 100, 300 or 1000 mg/kg bw). Directly after gpplication,
femaes were mated 2:1 with untrested maes until vagina plug was found.
Stetigtically significant effects were reported for the 5000 mg/kg bw dose group
(implantations, preimplantation loss, live embryos, post-implantetion loss) and for
the 1000 mg/kg bw dose group (predimplantation loss). Based on are-evauation of
the study in 2001 most of the effects observed were due to biologicd variance of
thetest system. Only therate of pre-implantation loss seems to be out of biologica
variance. The problem hereisthat the Dominant lethal test in femalesisavery
unusua test and that no hitorical control deta are available. Furthermore, a
Dominant lethal test in females does not dlow to differ between induced lethal
mutations and primary toxic effects on dams or embryos, which is specificaly
important for pre-implantation loss. Another important fact isthat oocytesare
dready in meiotic phase |1 a the birth of the females, and that there is practically
no further DNA-synthesis until ovulation. However, DNA-synthesisis obligatory
for manifestation of chemica mutagens.
(3)invalid

(39 (42

Micronucleus assay

mouse

maefemae

NMRI

gavage

2 applications within 24 hours

4734 mg/kg bw (commercid formulation) and 5000 mg/kg bw (technica product)
negative

other: as described by v. Ledebur, M. and Schmid, W.: Mutet. Res. 19, 109-117
(1973)

1978
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5.7 CARCINOGENICITY

Species

Sex

Strain

Route of admin.
Exposureperiod
Frequency of treatm.
Post exposure period
Doses

Result

Control group
Method

Year

GLP

Test substance

Remark

OECD SIDS FLUORESCENT BRIGHTENER 220
5. Toxicity Id 16470-24-9
Date 21.07.2003

GLP no

Test substance other TS: C.I. Fluorescent Brightener 220, commercia formulation, purity 84.5%
and technica product, purity 80%, both dissolved in 2% Cremophor (aqueous
solution)

Remark ageof animas 911 weeks, 5 animas/sex/group; negative
controls. vehicle; postive controls: 60mg/kg bw
methyl-methanesul phonate; animals killed 6 hours after second application; 2000
PCEs/anima counted; pardld studies with commercia formulation and technica
product

Result no signs of toxicity; no effect on number of micronuclel and PCE/NCE rétio
compared to negative controls; incidence of micronuclel sgnificantly increased in
positive controls

Reliability (1) valid without restriction

Flag Critical study for SIDS endpoint

13.03.2003 43

Type Micronucleus assay

Species mouse

Sex maefemde

Strain no data

Route of admin. avage

Exposureperiod sngledose

Doses 5000 mglkg bw

Result negative

Method other: seeremark

Year 1991

GLP no data

Test substance other TS: C.I. FHuorescent Brightener 220, dissolved in aqua dest.

Remark 5 anima s/sex/group; 24, 48 and 72h after gpplication bone marrow cells were
collected

Result animals showed dight toxic reactions, ratio between PCEs and NCEs was not
affected as compared to negative controls

13.03.2003 (44)

mouse
maefemde

other: Albino-Hairless
derma

320d

3 times per week

no

0.03 ml of a0.01% solution

other: yes, concurrent vehicle UV radiated

other: seeremark

1979

no

other TS: C.1. Fluorescent Brightener 220; purity 80%; dissolved in 0.005%
akane-sulfonic acid (aqueous solution)

test substance was tested in the presence of UV-radiation; 50 animas'sex; 100
controls (only radiation); 50 controls (only acetone); 50 controls (only vehicle);
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Type

Species

Sex

Strain

Route of admin.
Exposureperiod
Frequency of treatm.

OECD SIDS FLUORESCENT BRIGHTENER 220
5. Toxicity Id 16470-24-9
Date 21.07.2003

radiation: 4hours/day and 7days/week; daily observation; body weight control
every 14 days, monthly evaluation of cutaneous manifestations; histology of
tumors on skin

Result no effects on mortaity; weak formation of erythemain al animds; induction of
skin neoplasmsin about 80% of al animals, test substance did not influencetime
of tumor formation, number of animals with tumors, total number of tumors and
growth of tumors

Reliability (2) valid with rettrictions
specia study on photocarcinogenity

Flag Critical study for SIDS endpoint

04.07.2003 (45)

Species rat

Sex maefemae

Strain Wistar

Route of admin. ord feed

Exposureperiod 104 weeks

Frequency of treatm. daly

Post exposure period no

Doses 100, 1000, 10000 ppm

Result negdive

Control group yes, concurrent no treatment

Method other: seeremark

Year 1973

GLP no

Test substance other TS: C.I. Huorescent Brightener 220, purity 81%

Remark doses 100, 1000 and 10000 ppm = gpprox. 5.23, 52.24 and 521.78 mg/kg bw/day
(maes) and 7.02, 69.33 and 709.25 mg/kg bw/day (femaes); age at study
initiation: 28-32 days; 50 animal s'sex/dose group; 100 anima s'sex/contral group;
daily observation; clinicd laboratory studies (after 1, 3, 6, 12 months and end of
study): hematological, blood chemistry and urinary parameters; no interim kill;
necropsy of animals died during test; pathologic and histopathol ogic examinations
of al sunviving animals a week 104 (aorta, eyes, smdl and large intestine, urinary
bladder, brain, heart, testes, pituitary, liver, lung, lymph nodes, ssomach, spleen,
adrends, epididymides, kidneys, femora bone with bone marrow, esophagus,
ovaries, pancress, prostate, semina vesicles, thyroid, skeletd muscles, stlernum
with bone marrow, traches, uterus); statistical evaluation of resultswell
documented and acceptable for assessment

Result al dose groups: no significant increase of mortality compared to controls, no
clinical signs; norma food consumption and body weight gain; no substance
related changesin pathological or histopathologica findings; no indication of
carcinogenic effects

Reliability (1) valid without restriction

Flag Critical study far SIDS endpoint

12.03.2003 (3D

581 TOXICITY TO FERTILITY

Two generation study

rat

maefemae

Sorague-Dawley

gavege

premating, mating, gestation, lactation until euthanasia
daly
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Id 16470-24-9
Date 21.07.2003

5. Toxicity

Premating exposure period
Male
Female

Duration of test

No. of generation studies

Doses

Control group

NOAEL parental

NOAEL F1 offgring

NOAEL F2 offgpring

Method

Year

GLP

Test substance

Remark

Result

Reliability
Flag
12.03.2003

Type

Species

Sex

Strain

Route of admin.

Exposureperiod

Frequency of treatm.

Premating exposure period
Male
Female

Duration of test

No. of generation studies

Doses

Control group

NOAEL parental

NOAEL F1 offgpring

Method

Year

GLP

10weeks
10weeks
gpproximately 9 months

100, 300, 1000 mg/kg bw/day
yes, concurrent vehicle
=300 mgkg bw

=1000 mgkg bw

=1000 mgkgbw

EPA OPPTS870.3800

2001

yes

other TS: purity: 88.3 %

animas approximately 6 weeks of age & the beginning; 26 animas/'sex/dose; the
F1 offspring selected to become F1 parents received the test article for aminimum
of 70 days prior to mating until euthanasia

In parentd animals, there were no test substance-rdlated effects on survivd,
clinical observations, body weight, food consumption, macroscopic or micrascopic
observations. The only test substance-related effect in parenta animalswas an
increased kidney weight. In FO animals, an increased kidney weight (absolute and
relative to body and brain weight) was noted in females at 1000 mg/kg bwi/day. In
F1 parentd animds, there was an increase in kidney weight in maes (absolute and
relative to body weight) and femaes (absolute and relative to body and brain
weight) at 1000 mg/kg bw/day aswell as anincreese of kidney weight (relativeto
body weight) in females a 300 mg/kg bw/day. The satigtical changein 300 mg/kg
bwi/day was considered to be spurious since no changesin absolute weight or the
kidney weight relative to brain weight were affected, and Smilar decreases were
not seen in 300 mg/kg bw/day maes. Therefore, the NOAEL for parental toxicity
was 300 mg/kg bw/day.

No test-substance related effects on reproductive performance were noted for
either parental generation. No adverse, test articlerelated changesin growth or
development of offspring were noted in either the F1 or the F2 generations.
Therefore the NOAEL for reproductive performance and offspring growth and
development was 1000 mg/kg bw/day.

(1) velid without restriction

Critica study for SIDS endpoint

other: Range-finding study for 2 Generation study
Rat

maefemae

Sorague-Dawley

Gavage

premating, mating, gestation, lactation until euthanasia
Daily

28days
28days

30, 100, 300, 2000 mg/kg bw/day

yes, concurrent vehicle

=1000 mgkgbw

=1000 mgkgbw

other: range finding reproduction study
2000

Yes

(46)
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5. Toxicity Id 16470-24-9
Date 21.07.2003

Test substance other TS: C.I. Fluorescent Brightener 220

Remark goprox. 10 weeks of age @ the beginning; 10 animal'sex/dose; maes were killed
after mating; females and pups were killed on day 4 of lactation; vehicle: 0.5%
aqueous carboxymethylcellulose

Result No test substance-related clinica observations were noted during the premating,
mating, gestation or lactation periodsin the adult animals. No changesin body
weight gain or food consumption were noted. No abnorma findings were noted &t
necropsy of the parental animals. Fertility was unaffected. Mating, fertility and
fecundity indices were comparabl e between control and trestment groups. No
changesin numbers of females ddlivering litters and with live born or tillborn,
gedtation length or gestation index were observed. Numbers of pupg/litter on Day
O, liveborn and gtillborn, and surviving to Day 4 were comparabl e between control
and trestment groups. No test article-related effects on pup body weight or externa
findings were noted in the trestment groups when campared with the control
group.

Reliability (1) vaid without restriction

12.03.2003 (47)

582 DEVELOPMENTAL TOXICITY/TERATOGENICITY

Species Rat

Sex Femae

Strain Sorague-Dawley

Route of admin. Gavege

Exposureperiod Gestational days 6-19

Freguency of treatm. once per day

Duration of test up to gestational day 20

Doses 30, 300, 1000 mg/kg bw/day

Control group yes, concurrent vehicle

NOAEL maternal tox. =1000 mgkg bw

NOAEL teratogen. =1000 mgkg bw

Method other: pilot study

Year 1998

GLP Yes

Test substance other TS purity 93.2%

Remark age at the beginning: 8 weeks, 10 femdes/dose; vehicle: 0.5% agueous
carboxymethylcellulose

Result All animals survived to the scheduled necropsy, and no trestment-related dinica
observations were seen at any dose level. No gross pathologic dterations were
noted at necropsy in any test animal. No significant treetment-related effectson
body weight, body weight gain, food cosumption, number of corpora lutes,
implantations, live fetuses, preimplantation, postimplantation or resorption rates
were observed at any dose level. Similarly, no trestment-related effects on gravid
uterus or adjusted body weight were observed. No adverse maternd or
developmentd effects were observed at any dose level.

12.03.2003 (48)

Species Rat

Sex Female

Strain Sorague-Dawley

Route of admin. Gavage

Exposureperiod Gestational days 6-19

Frequency of treatm. once per day

Duration of test up to gestational day 20

Doses 100, 400 and 1000 mg/kg bw/day
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toxicity asexhibited by degth, abortion, increased incidence of clinical and gross
pathologica findings, and marked decreasesin food consumption and body weight
change. All animas administered 1000 mg/kg bw/day died on test or were
euthanized following abortion of their litters. The abortions were considered as
manifestation of maternal toxicity and not as direct effect of the test materid. No
adverse treetment -related materna or developmental effects (corporalutes,

5. Toxicity Id 16470-24-9
Date 21.07.2003

Control group yes, concurrent vehicle

NOAEL maternal tox. =1000 mgkg bw

NOAEL teratogen. =1000 mgkgbw

Method other: Guideline OPPTS 870.3700 EPA (1997)

Year 1998

GLP yes

Test substance other TS: C.I. Fluorescent Brightener 220, purity not given

Remark age & the beginning: ca 8 weeks, 30 femdes/dose; vehide: 0.5% aqueous
carboxymethylcellulose

Result No desth occured during study. Discolored feces was noted in 77 and 100% of
animals from the 400 and 1000mg/kg bw/day groups. No treatment -related effects
on body weight, body weight gain and food consumption were noted. No test-
article related findings were seen at necropsy of dams. No treatment-related
findingsin uterine parameters (preimplantation loss, postimplantation loss, live
fetuses, fetal weight and adjusted maternal body weight gain). At skeletal
examination of fetusesthe incidence of misdigned sternebrawas dightly increased
in al dose groups but was well within historical control range and not dose-related
and therefore not considered to betest substance-related. The incidence of
rudimentary ribs was dightly above the historica control range a 100 and 1000
mg/kg bw/day. Asthe difference from the concurrent control group was not
satistically significant and the increase was not doserel ated, these findings were
not considered biologicaly significant or test substance-related. The number of
vertebral maformations at 1000 mg/kg bwi/day (litter incidence 7.1%) was very
dightly above contral range (0-7%) and not statistically different from the vehicle
controls. Therefore, this border finding too was considered to be within normal
variation and unrdated to test substance adminigtration. No findings were noted at
externa and visceral examinations of fetuses. As no adverse maternd or
developmentd effects were seen at any doselevel aNOAEL of 1000 mg/kg
bw/day was established.

Reliability (1) vaid without restriction

Flag Critica study for SIDS endpoint

12.03.2003 (49)

Species rabbit

Sex femde

Strain New Zeadland white

Route of admin. gavage

Exposureperiod gestationd days7-28

Fregquency of treatm. once per day

Duration of test up to gestationa day 29

Doses 30, 300, 1000 mg/kg bw/day

Control group yes, concurrent vehicle

NOAEL maternal tox. =300 mgkg bw

NOAEL teratogen. =300 mgkg bw

Method other: pilot study

Year 1998

GLP yes

Test substance other TS: purity 93.2%

Remark age a the begi nning: 7 months; 7 femaes/dose; vehicle: 0.5% agueous
carboxymethylcellulose

Result Gavage adminigration of 1000 mg/kg bw/day resulted in excessive materna
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Date 21.07.2003
implantations, live fetuses, preimpantation loss, postimplantation loss, resorptions)
were observed at 30 and 300 mg/kg bw/day.
12.03.2003 (50)
Species Rabbit
Sex Female
Strain New Zealand white
Route of admin. Gavage
Exposureperiod gestationd days7-28
Freguency of treatm. once per day
Duration of test up to gestational day 29
Doses 100, 400, 800 mg/kg bw/day
Control group other: yes
NOAEL maternal tox. =100 mgkg bw
NOAEL teratogen. =100 mgkg bw
Method other: Guideline OPPTS 870.3700 EPA (1997)
Year 1998
GLP Yes
Test substance other TS: C.I. Fluorescent Brightener 220, purity not given
Remark age a the beginning: ca 7 months, 25 femdes/dose; vehide 0.5% agueous
carboxymethylcellulose
Result At thedoseleve of 800 mg/kg bw/day, excessve mortality and materna toxicity
were observed (8/25 found dead, 1/25 euthanized) with clinical signs of
convulsions, decreased defecation, soft stool, discolored feces and reddish fluid in
refuse pan and with significant decreasesin body weight gain and food
consumption. Abortion occurred in 7/25 animas. Necropsy findingsincluded
discoloration of the liver, edematous and/or discolored stomech, red discolored
and/or edematous intestines, bloody and/or mucoid contentsin the intestines. Asa
result this group was terminated prior to completion of study. At the dose level of
400 mg/kg bwi/day, 1/25 dams died from mechanica injury from gavage. Sight
increasesin soft stool and discolored feces were noted. Abortion occurred in 1/25
and early ddlivery in 2/25 which was considered to be treatment -related. No
changes in body weight, body weight gain or food consumption were noted. At
necropsy the dam that aborted showed smilar findings as seenin animasat 800
mg/kg bw/day. There were no further substance-related findings at necropsy. No
effects on the following uterine parameters were observed: number of corpora
Iutea, implantation, live fetuses, resorption, uterine weight and adjusted body
weight gain. Fetal body weights were significantly lower when compared to
controls which was considered to be secondary to the maternd toxicity and not an
indicator of developmental toxicity. At visceral examination of fetuses, the litter
incidence of hemorrhagic iris at 400 mg/kg bw/day was dightly above the
higtorica range while the incidences of gallbladder agenesis, hypoplasia of the
gdlbladder and azygous lobe of lung absent were dightly increased but well
within historica control range. Since al the above findings were within or only
dightly above the higtorica control range, the findings were considered to be
spontaneous in nature and unrelated to test substance. Also, no significant
treatment-related effects were noted at externa and skeletdl examinations.
At thedoselevel of 100 mg/kg bw/day there was no mortality observed; abortion
occurred in 1/25 animd having mechanica injuries consstent with gavage errors;
no changesin body weight, body weight gain or food consumption; no findings at
necropsy; no effects on uterine parameters and fetdl examinations.
Control group: 2/25 animas died from mechanica injury from gavage.
Rdliability (1) valid without restriction
Flag Critical study for SIDS endpoint
13.03.2003 (51)
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583 TOXICITY TO REPRODUCTION, OTHER STUDIES

59 SPECIFIC INVESTIGATIONS

510 EXPOSURE EXPERIENCE

M ethod
Remark

Result

Test substance
Rdiability
Flag
06.06.2001

Remark

Result

31.03.2000

Remark

Result
31.03.2000

repeated insult patch test, see remark
103 white fema es were subjected to ten repested patch tests (intervas not given)
and chdlenge performed fourteen days after last patch test, totaing eleven
gpplications. An one-haf inch square of white blotting paper was impregnated
with 1 mg/ml aqueous solution of test materia and then was applied on clean back
and covered with an "Elasto-patch” plaster. The patch was alowed to remainin
contact with the skin for forty-eight hours. Upon removal the test areas were
observed for immediate reaction.
Repeated insult patch test
There was no evidence of primary irritation upon removd of the 48 hour patch
tests and no indication of sensitization potentia on the chdlege
C.l. Fluorescent Brightener 220, dissolved in water
(2) valid with restrictions
Critica study for SIDS endpoint

(52

50 volunteersfrom prior testing (see Blau, S., Short Communication, September
25, 1973); 2 test Sites: one exposed to UV -radiation after substance gpplication,
other protected againgt light and patch tested Photo-contact sengitization
no evidence of any irritation, contact or photocontact sensitization on any of the
test Sites
(33)

occlusive patchesin a series of nine applications (24h) during a three week period;
challenge applications two weeks after induction; study year: 1969
Repeated insult patch test
0.5% test agent did not induce sensitization in any of 72 volunteers
(54) (59

511 ADDITIONAL REMARKS
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6. Analyt. Meth. for Detection and | dentification Id 16470-24-9
Date 21.07.2003

6.1 ANALYTICAL METHODS

6.2 DETECTION AND IDENTIFICATION
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7. Eff. Against Target Org. and Intended Uses Id 16470-24-9
Date 21.07.2003

71 FUNCTION

72 EFFECTSON ORGANISMSTO BE CONTROLLED

73 ORGANISMSTO BE PROTECTED

74 USER

75 RESISTANCE
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8. Meas. Nec. to Prot. Man, Animals, Environment Id 16470-24-9
Date 21.07.2003

81 METHODSHANDLING AND STORING

82 FIRE GUIDANCE

83 EMERGENCY MEASURES

84 POSSIB. OF RENDERING SUBST. HARMLESS

85 WASTE MANAGEMENT

8.6 SIDE-EFFECTSDETECTION

87 SUBSTANCE REGISTERED AS DANGEROUS FOR GROUND WATER

88 REACTIVITY TOWARDS CONTAINER MATERIAL
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