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vehicle

Veh i c 1 e
Rationale

To a Qid exposur of the test substanc
possible , the test substance was frozen 

were defrosted immediately before use.

Preparat; 011



ARCHIVING

TEST SYSTEM

Spec ;e$

Number of animals

Age and body weight

Ide ntifJcati 0 

Re liability check

ANIMAL HUSBANDRY

Accommodati on
. Group housing of 5an ima 

equ;ppedwith an automatic
accl;mat; sation period was
labara toryconditicns.



. Supp 1 ; er: lohmann GmbH

. Supplier: 3M St. Paul,



INDUCTION. Control animals

The contrDI animals were treated
a.nima Is , except that , instead of
administered. 

CHALLENGE . Control and experimenta l animalF

Day 21



Grading Challenge Reactions:
No visible change........................

.... ... ...... ... .

Discrete or patchy erythema.........................
,... 1

Mod rate and confluent erythema 

.....................

... 2
Moderate erythema and swelling ....... i.................. 3
Inten5e erythema and swelling........... '.........,.....

After the end of the study all animals were killed
oxygen carbon dioxide procedure.
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TERJ- BUTYLPEROXYP IV ALA TE 75%
IN AROMATIC FREE MINERAL. SPIRTi

RESUL 18

Ih' resul ts af the i ntraderma 1 inj'3ct i (ms and epidermal expozure$for the
selection of suitable test substanceconcentration$ for the main stLJdyare 
described in Ta.ble 1. Since the severe irritation grade 4was onlyob$erved 24
hours after injection of the 10% GoncentratiQnand a modera.tc irritation(grade
3) remained

p;'

esent after 48 hours I it was considered that this concentration
causedmoderate irri ta ti on.

Based on. these resul ts , the test substance concentrat ions ;;Jlected for the Main
Study were a 10% concentration fe-r the intraderl1al inductioJl andtheundillJted
test substance for. the epi dermal. induct i on exposure. 
A 20% test substance concentrat. ion was selec::ed for the

MAIN STUDY

Induttion phase

The skin effects caused by the intradermal in;ections
during the inductton phase are 91 JTI tn Table

Challenge phase

Skin react iO\j8 r' grade 1 were o;!served in eight experimental animals in
response to the 20% test 5ubstanG6 !;Onc(:ntrat ion. 24 and/or48 hours afterexposure. 
A sk in react ion of grade 1 was observed in one control anima T in response
20% test substance concentrat ton I 48 hQurs aft exposurelsee TableS).

Toxicity 

,. 

Mortality

One experimental animal was found dead en day 8. Mrlcroscopic.post-mortem
examination of the animal showed dark red discolouration of the lungs and
haemorrhages ;n th.e lungs. and a reduction in size of the thymus . It was 
considered that the. study outcome , based on the . healthy surv;vinganirnals, was
not adversely affected. No further morta.l ity occurred ami no furthersyrnptoms of
systemic toxicity were obsetved in any of the animals (If the main study,

Body Weights

Bodywei ghts and body weight gain 07 experimental animals
range as controls over the study period (se Table 4).
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TERT - BUTYLPEROXYPIVALATE 75%
IN AROMATIC FREE MINERAL SPIRIT

CONCLUSION

Taking into account the occurrence and inteosity of the responses andcompariog
these with the skin reactions seen in the control animals itW(i$ considered
that hypersensitivity to TERT-BUTYLPEROXYPIVALATE 75%INAROMATIC FREE MINERAL .
SPIRIT had been induced in eight (of 

the nine) the expertmental anima'ls. Theresponse seen in the controT anim 1 was considered to be a non specific skin
reaction . These results indicate a salisit; sat ion rate of 89 per cent. 
Based on these results and according to the EC criteriafor class'iftcationand
labe 11; ng requ irementsfor dangerouss'Jbsfances and preparat ions (Guidelines in
Commis si on Di reet; ve 93/211 EEC)., TERT- 8 lJ"iYLP!:ROXYPI V ALATE 75% IN AROMATIC FREE
MINERAL SPIRIT should b€ label1f.d as; may cause sensitisation by skin contact
43) .
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TASLE 1 : PRELIMINARY lRRITAHONSTUDY

SKINREAGTIONS AFTER INTRADERMAL INJECTION

An i ma 1
Number

Cone. Time after
24 hours

Erythema Necros is(grane) (mm)

24* 100 above 10

above 10

SKIN REACTIONS AFTER EPIDERMAL EXPOSURE

An i ma 1
Number

Body
We; ght

(gram)

Cone. Time after eXpDsure24 hours 48 hours
Erythema Oedema. Erythema Oedema

- ..

363 100 2 t 1 t

342 100

350

380

_. - .. . "-- .

Based the severity skin re::ctions. an imal
reasons hours after injection.
t. Ye110w stain ing the treated skin site the
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IN AROMATIC FREE MHiERAL SPIRIT

TABLE 2:

An imal !ntraderma Injection
Number (DAY 3)

Control

Experimental

40' *

A. 1:1 Mixture of FCA and water for injection.
B. A 10% test substance conceIltration (Experimental); vehicle (Control).
C. 1: 1 Mixture ofFCA and a 20% test substance concentration (Experimenta 

1) orvehicle (Control).
The undiluted test substance (Experimental);
. An ima 1 40 was found dead on day 8-

Skin effects intradermal injec ion1:
NA No abnorma litie:J
E ( . ) Erythema (grade)
N(. ) Signs of necrosis (mm in diameter)



CHALLENGE
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TERT-BUTYLPEROXYP1VALATE 75%
INAROMAHC FRE:E MI ERAL SPIRIT

TABLE 3: CHAllENGE READINGS

ANIMAL
NO.

DA Y 

READINGS
20%# Vehicle

DAY 24
READINGS20% Vehicle

Contra 1

Exper imenta 1

40'"
sensitised
sensitised

4:3 sensitised
sen s itised
sans it i sed

- -

Test substance concentrat ion.
"k 

Animal 40 was found dead day
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(grams 

GROUP SEX ANIMAL DAY 1

GROUP 1 f"EMALES 340
(CONTRC L) 313

345
364
332

MEA 339
SLDEV.

GROUP:2 FEMALES 358
(EXPER IMENTAL) 331

345
. 3'27

331
335
324 455
307 412
356 497
323 428

MEAN 334 452
ST. DEV.

. - -

Animal 40 was found dead on day 8.
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ASSESSMENT OF CONTACT HYPERSENSITIVITY TO

ALPHA HEXYLCINNAMIC ALDEHYDE I TECH. 850/

IN THE ALBINO GUINEA PIG (MAXIMISATION-TEST) I

a Re 1 iab i lHy Check.

NOTOXProject 244564



1!2a 010
8/6b 0/0011 OJ 010 919
All three animals showed scaliness. 

b . Three of the animals shciwed scaliness.
c; One animal was removed from the study

after showi og s i gos ofi llhea lth 

1/0
4/5

0/0
5/5

OS'
TERT - BUTYLPEROXYPIVALATE 75%
tNAROMATICFREEMINERAL SPIRIT

SUMMARY.

A reliabi1ity check is carried out at regular intervals to check the sens.ifiYity
of the test system and the reliability of the experimental techniques3s usedby
NOTOX. In this study I performed in August/September 1998. females of the albino
Dunkin Hartley guinea pig (from Charles River, Germany) werecheckedfor the
sensitivity o ALPHA- HEXYLCINNAMICALDEHYDE , TECH. 8S%. The females wereapprox.
5 weeks o1d (individual body weights .:500 grams) at commencement of the study.
The study was based on the CECD Guidel ineNo. 406 , the EEG Directive 921691EEG
Part and on the method described in .Al1ergic: ContactDermatitis inthe 
Guinea-Pig: Ident if j cat ion of GontactA llergens. Magnusson and Kl igman , 1970.

. ALPHA-HEXYLCTNNAMICALDEHYDE , TECH. 85% (CAS no. 101. 86-0) was fabricated under
lot no. 80281 and the purity was 99.4% (glc) (Aldrich Chemicals Co;, Germany).

-rest substance concentrations selected for this study Were:
Intradermal induction: A5% solution in water (Milli- wlw).
ERidermal induction: undiluted.
Gha llenge: a 10% solution in water (wlw) .

SKIN REACTIONS IN THE CHALLENGE PHASE (Number

Exper imenta 
Score 3
Score 2
Score 1

r eact ions

group (9 female

Contro1 group (5 females)
Scote 

No reactions

. time (hours) after the challenge exposure.

CONCLUSION

sk in react ions in the experimental an imal 5 observed in response to the 10%test ::ubstance concentrat ion i n the challenge phase were considered indicative
of sel1sitisation , taking into account the intensity and persistence of the
response in the contr' ol animals.
These results lead toa sensitisation rate of 100 per cent to the 10%
concentrat ion. From these results, . it was concluded that the femaleguinea pig
of the albino Dunkin I-artleystrain is an appropriate animal model for the
performance of studies designed to evaluate the sensitising potential ofa
substance in a Maximisation type bf test.
The ra'fI data, protocol and report from this study are kept in the NOTOX
-archives. The test described above was performed in accordance with NOTOX
Standard Operating Procedures and the report was audited by theQA-unit.
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APPENDIX 2

TEST SUBSTANCE CERTIFICATE OF ANALYSIS
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ASSESSMENT OF CONTACT HYPERSENSITIVITY TO

TERT - BUTYLPEROXYACETATE 50% IN AROMATIC FREE MINERAL SPIRIT

IN THE ALBINO GUINEA.. PIG

(MAIMI SATI ON -TEST)

NOTOX Project 245172
NOT OX Substance 84285

Page l of 20 

--H.:" f#O 
J()-= 7L(1



TERr. BUTYLPEROXYACETATE 

50"lIN AROMATlCF"EE MINE;RALSPIRIT .

CONF IDENTIAL !TY STATEMENT

12'

._.._



TERr'. BUTYl. PERQXYACETATE
50% INAROMAnCFREEMINERAL SPIRIT

STATEMENT OFGLP . COMPLIANCE

NOTOX B.Y., ' s .HertQgenbosch I The Netherlands

The study described in this report has been correctly report d and was
in compliance with the most recent edition of:

TheOECO Principles of Good Laboratory Practice

whith are essentially t cQnformity with:

The United States Food and Drug Admin J.stration.
Regulations Part 58.

The United States Environmental Protection Agency
Federa 1 Regulations Fart 160.

The Un itedStates Envi ronmenta l Protection Agency
Federal Regulations Part 792.

Japanese Ministry of Agriculture , Forestry and Fisheries (59 Ni)hSail,
Not ificat i ons No. 3850). 

Study Director:
Drs. M. van Huygevoort

Management:
Drs. W.

Japanese Ministry of I. lternational Trade and Industry (Kanpogyo No. 39
Environmental Agency, Kikyoku No. 85).

. Dae

" "

Date: '16 Fe.bl2c.o.
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REPORTING DATES

B.. 14.
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, TERT..BUTYLt'EROXYACETA1'E

SO%INAROMATIC fREE MINERAL SPIRIT

QUAUTYASSURANCE STATEMENT

NOTOX B.V, , Hertogenbosch, The NethGr18nds

This report was audited by the NOTOXQuality Assuran
methods and results accurate ly ref1ect the raw data.

The dates of Qua ity Assurance inspections and audits are given below.
During the on." s ite inspect; ons proceduresappl i cable to this type of study were
inspected.

DAT!:S . or QAU. INSPECT IONS 

AUDITS

on-site inSp8ction(s)

20 October 1998
18 November 1998

protocol inspection(s)

9 October 1998 9 October 1998

report audit (s)

13 January 1999 13 Je.,1uary 1999

Head of Quality Assurance:

. .
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TERT. EUTYLPERQXYACETA TE
5Q"fIN AROMATIC FREE MLiERAL NOTOX . Project

SUMMARY

:.JI 1:r. ,

Assessment for Contact Hypersensit ivity to TERT. BUTYLPEROXYACETATE 50% IN
AROMATIC FREE MINERAL SPIRIT in the Albino Guinea Pig (MaximisationTest).

The study wa:: carried out based on the guidelines described in: EC Gommiss ion
Directive 9f1/S4/EC , PartS.

, '

Skin Sensitisation ' and OECD No. 406 Skin
Sensit isat ion , and based on the method described by Magnusson andKl igman,
Allergic Contact Dermatitis in the Guinea Pig . Identification -of Cent act

Allergens

' .

Test substance concentrations selected fot the Main study were based on the
results of prel1miharystudy.
In the M&il1 study. ten experimenta1 animals were intradermally injected with a
lO%concentrc.t ion and epid mally exposed to a 50% concentration , Five control
animals were similarly treated. but with the vehicle (Corn oil) only. Two weeks
after the epidermal application all animals were chal1engedwith a 10% test
substance concentration and the vehicle.

Skin reactions of grade 1 were ohserved in eigi1t experimental animals in
ponse to the 10% test substance concentration. No sk in reactions were

in the control animals.
ali0ass was seen in the treated skin site of one experimental animal

eVident

The skin react ions observed in response to a 10% test substance concentration in
eight (of the ten) experimental animals in the challenge phase were considered
indicative of sensitisation, based on the absence of any response in the control
an ima 1 s.
These results indicate a sens itisation rate of 80 per cent.

Based on these results and according to the EC criteria for classification and
1ab 11ing requirements for dangerfJs sub$tance$ and preparations(Guidelin
Cor. issionDirective 93/21/EEC), TERT- 8UTYlPEROXYACETATE 50% IN AROMATIC FREE
MINERAL SPIRIT should be labelled as: may cause sensitisation by skin contact (R
43) .
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PREF ACE

... ., 

Sponsors Elf-Atochem S,
Cours Michelet La Defense 10
F .92091 PARIS LA DEFENSE CEDEX
Fra.nce

Peroxid-Chemie GmbH
Dr , Gustav-Adolph-Strasse 3
D- 82049 PULLACH

rmany

AKZO Nobe 1 Chemica 1 s 8. V,
P .0. Box 247
3800 AE AMERSFOORT
The Nl'!therlands

Study Monitor Mrs. rr W. M. Claus
AKZO Nobel ChemicalsB.

Testing Facility NOTOX B. V.
Hambakenwetering 3
5231 DD J $ Hettogenbosch
The Netherlands

Study Director Drs, A. H, B. M, vanHuygevoort

Start ; l OctDber 1998
End : 20 November 1998

Study Plan
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TEST SUBSTANCE

. .

The sponsor ;s responsible for the completeness andGLP Complhince of 
te$t sub tance data.

Identification Tert - butyl peroxyacetate 50%
spirit
Clear colourless liquid
Trigonox F.C50
Tert- butylperoxyacetate 50% in aromaticf.eemineral
sp irit

107- 11-
0419805130361
See Certificate Of Analysis

storage In refrigerator 'in the dark
Do not beat test substance

storage
Not indicated
01 October 1999 (a 11 ocated by NOTOX,. 1 year ,fter receiptof the testsubstanc€)Dens ity 820 kg/m (20

Stability in vehicle Corn oil: at least 96 

Descript ion

Akzo Nobel Trade Name
Chemi ca 1 Name

Cas-No.
Batch
Purity
TGst substance

Stabil ity under
conditions

piry da.te

Ve h ;c ) e
Rationale

Corn oil
The vehicle was selF:cted ba.sed onapretest performed at
NOTOX .

The test substance was not heated above the temperature of 70

Preparat ion When required , the test substance formulations (wlwLwere
prepared pri or to each treatment . No adjustment was made
for specific gravity ot" yehicle. Homogeneity was obtained
to visually acceptable levels.

PURPOSE AND RATIONALE

'-;

The purpose or this study was to eva 1uate whether TERT - BUTYLPEROXYAGETATE 50% IN
AROMATIC FREE MINERAL SPIRIT induces (.ontact hypersensit ivity inguinea pigsafter intradermal and epidermal exposure of the animals under the conditions
described in this report.
This study should provide a rational ba.sis for risk assessment in man.
The Maximisation test is selected because it is regarded as the most sensitive
and the preferred method with regard to testing for sensitisation potent 3J-

--- . -
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TERi BUTYLPEROXYACE ATE
50% IN AROMATIC FREE MINERAL SPIRIT

GUIDELINES

The study procedures described in this report were
guidelines and test method:

European Commun ity ( EC), Council Directive 671548/EEC, as stameflded by
Commission Directive , 96I.54/EC, Annex V , Part B , Methods for the Determination of
Toxicity, 8. 6: . Skin sensitisatioo , Official Journal of the European

Communi t i as. No. l 248 I 1996.

Organisation for Economic Co-operation and Development (OECD), OEcDGuidelines
for Testing of Chemicals, Section 4, Health Effects I No . 406

. "

Skin
Sensitisation I Paris Cedex, 1992.

AllergicContact Dermatitis in the Guinea-Pig: Identification of Contact
Allergens . Magnusson B. Kligman A. M. I 1970 published by e. c, Thomas
Springfield, 111inoi5, USA.

CHIVING
:!=7"

: ,

NOTOX B. V. will archive the following data for at least 10 years:
raw data t protoco 1, report and test substance reference sample.

TEST SYSTEM

... '; - . . ,-;'-. .. ." ;; --.. . ._. - . --- 

..n -

. . _. "''''-.

Spec i es Dunkin Hartley strain, albino guinea pig (SPF- qual ity) 
Recognised by international guidelines as the r cornmended
test system ( 8. g. OECD I EC).
Source : Charles River, Germany.
Experimental group 10 females.Contro 1 group 5 femal es.
(fema 1 eswere null iparous and non- pregnant).
Young adult animals (approx. 4 weeks old) were selected;
Individual bOdy weights . did. not exceed 500 ra.ms. .
Ear tat too,
The results oTa reliability test perforrnednot more than
6 months previously are summarised .in the Appendix.
Similar procedures were used in the. reliability test andin this study. 

Number of animals

Age and body weight

Identification
Re 1 iabi1 ity check

": - .

AN IMAL HUSBANDRY

,..

Conditions
Air-conditioned room with approximately 15 air changes per nourand the
environment contro l1edwith optimal conditions cons idered as , eingafemperature
of 21 C and a relative humidity of 50%. Fluctuations from these optimal
conditiQnswere noted J but were considered not to have affected study integrity
Lighting was 12 hOl!fs artificial fluqrescent light and 12 hours dark per day.

AccommQdat ion
Group housing of 5 animals
equipped with an automatic
acclimatisation period was
7:bcratory candftions.

per label1ed metal cage with wite" l'e$hflooFs and 

...,.

drinking system (ITL , Bergen , The Netherlands). The
at least 5 da)s before the start oftrea.trrent under



Water
Fre access to tap-water , diluted ithd calciffed
quarterly analysis for tap-water were examined and
arch ves.

water. Certificates of
retained intM NOTOX

C..OS"

' .
l'ERT- BlJl'YlPEROXY AC!: ATE
5Q% IN AROMATIC FRtE MINERAL SPIRITOiet 
Free . access to standard guinea pig diet, including ascorbic acid (1600mg/kgJ:

23. 8, pel1et diameter 4mm (Hopefarms Woerden, The Ne!therland$).
Gert ifi cates of anal ysis were examined and retaincd intht;NOTOXarch ives,
In addition, hay. (8. I" Helmond , The Netherlands) was provided.onceaweek.

PRELIMINARY IRRITATION STUDY

, . -

A preliminary irritation study was conducted in order to select test substance
concentrations to be used in the Main Study. The selection of concentrations was
bas ed orr the fa l10wing criteria
- The concentrations at.e we ll- tol erated by the animal 
. For the induction exposures: the highest possib le conc entration that.produced
mild to moderate irritation (gradesi2 - 3).

- Fer chal1enge exposure: the maximum non- irritant concentration.

The test substance concentrations used were from the series:
Unrliluted (if a liquid), 50% , 20%, 10%, 5%, 2%. 1% and, if needed , further lower
concentrati cns us i ng the same tep

The test system, procedures andtechn i ques were identical to those used dUri 
the main study, unless otherwise specified.
The animals were selected from stock and were between 5 and9weeksold, and 

a consequence the body weights could exceed 500 gtams, Body weights .were
determi ned pr ior to treatment.

Intradermal in i ect ions:
A ser ies offour test substance concenttat ions was. used; thehtghest
concentrat ion being . the maximum concentration that could technically 
injected. Each of two animals received two different concentrat;6os in dupEe-ate
(0. 1 m1/site) in the clipped scapular region. The injection sites wereassessed
for irritation 24 and 48 hours after treatment,

Ep idermal aPD 1i cat ion:

" .

A series of fOlJi test substance concentrations Was used; the highest
concentration being the maximum concentration that could technically beappl ied.
Two different concentrations were applied (O. 5ml each) peranimaltothe
clipped flank, using Meta.lline patches (2x3 cm) mountedonMedicaJtape , ",hich
were held in p lace with Mi cropore tape ' and subsequently Goban elaslicbandage
The animals receiving intradermal injections were treated with the lowest
concentrat ions and two further animals with the highest concentrations.
After 24 hours, the dressing was removed and the skin cleaned of residUal testsubstance. 
The treated skin areas were assessed for
exposure.

Supp 1 i er: Lohmann GmbH. Neuwi ed , Germany
. Supplier: 3M. St. Paul , U.
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MAIN STUDY

.-*,.. . .

INDUCTION - Experimenta 1 an imals

Day 1 The scapular region 'Has clipped and three pairs: of intradermalinJections
(0, 1 ml/site) were made in this area as follows:
A) Ai: 1 'H/w mixture of Freunds ' Complete Adjuvant (Difco Detroit,

) with water for injection (Fresenius AG , Bad Hombt,rg, Germany).
8) The test substance at a 10%concentrat ion, 

1 wlw mi ture of hetest substanc:e, at twice the concentration
used in (8) and Freunds ' Complete Adjuvant.

Note; Or.e of each pair was onea.:h side of the midline and from cranial A) tocaLJdal C).

Day 3 The dermal reactions causea by the intradermal injectionsweTe assessed
for irr itat i on.

Day 8 The scapular area between the injection sttes was clipped and
subsequently treated with 0. 5 mT of a 50%test substance concentration
using a Metalline patch (2x3cm) mounted on Medical tape, whicti was held
in place with Microp.oretape and subsequently (:oban elastic bandage,

The drsss ing 'Has removed after 48 hours exposure, the skin cleaned of
residual test substance andthederma 1 reactions caused by the epidermal
exposure were assessed for irritat i on.

INDUCTION - ontrol animals

The control animals were treated as described for the experimental
ulimals , except that, instead of the test substance I thevehjclewas
administered,

CHALLENGE All animals

Day 22 One flank of all animals was c1 ipped and treated by epidermal app lication
a 10% test substance concentration and the vehicle (O. 15ml each).

using Patch Test Plasters (Leukotest . Beiersdorf Medical I Almere , The
Netherlands). The patches w8re held in place with Microporetapeand
subsequf?litly Coban elastic bandage.

The dressing was removed after 24 hours exposure and the . skin cleaned of
res i dua 1 test substance and veh; cle. The treated sHes were assessed for
cha 11 enge react; ons 24 and 48 hours after removal of the dressing.
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08SERVATIONS

Mortal fly/Viability

Tex i c ity

Twice daily

Body weights

At least once da.ily.

Prior to start and at termination of the study,

Irritation Skin reactions were graded 8c;cordingto thefollowir;g
numer 1cal scoring systems. FUrthermore, a description of
a ll other (local) effects was record.ed.
Whenever necessary J the treated sk i n areas wereel fpped

at least 3 hours before the next skin reading to
fac i1 itatescor ing 

Grading Irritation Reaction.s

Erythema and eschar formation:
No erythema,.......... 

,., . . . , , ,. , . " . . . . .,. . ., ,'.. . . . . . . . .. . ,.. .. .. . . . , ; . ,.. , . ;' , (;- ... ... . ..

" 0

Sl ight erythema (barely perceptible) "

,...,..,........ ,. ".... ;..,......,... . "..- ". 

Well- defined erythema.,............

.... ... .. . ..... ,." , , . . ...." ; , ,.., 

i. 

...", :. .., .... .,.

,. 2
Moderate erythema.,.. 

'."

'M"

'" ...,..... ... . ,.. ,.... .. .. 

J..

.. 

.. fi'R..., . ;;:.3
Severe erythema (beet redness) to slight eschar formation (injuries indepth) ...... 4

Oedema formation;
No oedema,.,.."

.......,.......,.......... 

r".F.. 

. .. . . , .': , . . , . . . . .. . .. . ,.:.... . ... 

Slight oedema (barely perceptible) .......,..............,....... '7-...

...............

':......, 1

We ll.defi ned oedema (edges of area we 11. defined by definite raising 

) ".. .., ,.', . 

'd... 2. n
Moderate rJedema (raised approximately 1 millimeter)"

,,,"..-

n...,....- 3 -

-,.

Severe oedema (raised mor than 1 millimeter and extMding beyond the area of exposure) . 4

, .,

Grading Challenge ReactiDns

? . Intradermal reactions were assessed for erythema on ly or I if necrosis is present I the diameter of
necrQS

No visible change,.,.,.."

................. ...., ...,..,

Discrete or patchy erythema ................... .......... 1
Moder te and confluent ery:hema 

....,.......... ...,...... --

Moderate erythema and swelJ.in9 ..,..,......... .-,......, .
Intense erythema and swal Hng . ,........ ........ 'C"

"" 

After the end of the study all animals were ki11ed by asphyxiatiop using an .-.,
oxygenlcarbon dioxide procedure.

INTERPRET AnON

....' .. , , ' .-- -- -- .._

The results for the experimental animals at the challenge phase were
with the results f the control an imaTs,
Positive skin reactiors (grade 1 or more) were considered signs of
sens it isat ion J pro\fided that suchreacti ons were not observed or Were less
persistent in the coptrol grolJp. A sensitis:'tion rate (%) was calculated as
follows: the number of sensitised animals as a proportion of the total number of
animals. in th exper imenta 1 group.

The res u ltswere evaluated aceo rding
labell i ng requirements for dangerous
Commission Directive 93121/EEC).
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RESULTS

PRELIMINARY IRRITATION STUDY 

fhe results of the intradermal injections and epidermal expo$uresforthe
se 1 ecti on ofsuitab Ie test substanceconcentrat ions for thema; n . study are
described in Table 1. Since the severe irritation grade 4 was only observed 24

hours after injection of the 10% concentration and only a mild . irl'tat;on (grade
2) remained present after 48 hours, it was considered that this concentration

caused moqerq.te irritation.

Based .on tnese results, the test substance concentrations selected for the Ma;n
Study were a 10% concentration for. the intradermal induction and a 50%
concentration for theep iderma 1 induction exposure.

A 10% test substance! concentration was selected for the challenge phase.

MAIN STUDY

. .

Induct ion phase

The skin effects caused by the intradermal injections
during the induction phase are given in Table 2.

Cha llenge phase

Skin rea.ctions of grade 1 were observed in eight experimental animals 111

response to the 10% test substa.nce .concentrat ion.
No skin reactions were evident in the control aoimals (see Tabls

Seal ioess was seen in the treated skin site of one experimental animal.

Taxi city 1 Mortal ity

No marta ity occurred and no symptoms of systemic toxicity were observed in the
animals of the main study.

Body Weights

Body weights and body weight gain of experimental animals
range as controls over the study period (see Table4).

CONCLUS10N

The skin reactions observed in response to a 10% test substanceconcentratiol'Lin
eight (of the ten) experimental animals in the challenge phase Were considered
indicative of sensitisatiol1 , based on the absence of any response in the control

an i ma 1 s .
These results indicate a sensitisation rate of 80 per cent.

Based on these results and accoruing to the EC criteria for classification and
labell in9 requirements for dangerous substances and preparations (Guidelines in
Commission Directive 93121/EEC), TERT. BUTYLPEROXYACETATE50%INAROMATIG FREE
MINERAL SPIRIT should be labelled as: may cause sensitisation by skin contact..
43) .
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TABLE 1: PRELIMINARY IRRITATION STUDY

SKIN REACTIONS AFTER INTRADERMAL INJECTION

Anima'
Number

Gone, Time after
24 hours

Erythema Necros i $(grade) (mm)

in j ection
48 hours

Erythema Nectosis(grade) (rnm)

. .

It-". I!'

. -

100 a.bove 10 above 10

. .

' OO - -

, . . ..

SKIN REACTIONS AFTER EPIDERMAL EXPOSURE

Body Conc. Time after exposure
Weight hours hou
(gram) Erythema Oedema Erythema Oedema

487 100 4 n

495 100 4 n

442

493

An i ma 1
plumber

n. Signs of necros is.
a. Score given for the edges of the application area.

Note: rt was noted that the identification of the animals used in the preliminary irritationtest
was identical to some animaTs in the main study. The raw data of the study specifies that they were
of separatE' deliveries from the supplier. .



Animal Intradermal Injecti 

Number (DAY

Contra'

Experimental

Epi dermal Exposure
(DAY lO)

NOTOX Project

to'
1ERT - BUTYLPEROXYACETATE
50% IN ARdMATIC FREE MINERAL SP1RIT

TABLE 2: INDUCTION READINGS

. , , . ,,-

01"4--

.., ..

Erythema Oedema.

oFr: -

A. 1 1 Mixture of FCA and waterfDr injection.
B. A 10% test substance concentration (Experimental); vehicle (Control).
C. 1:1 Mixture of FCA and a 20% concentration (Experimental) or vehicle
(Control) .
O. A 50% test substance conL'.oll .. ation (Experimental); vehicle. (Contro1).

Skin effects intradermal injections:
NA No abnormalitie
E(. ) Erythema (grade)
Nt. ) Signs of necrosis (mm in diameter)
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TABLE 3: CHALLENGE READINGS

NOTOXProjeCt

CHALLENGE

ANIMAL
NO.

DAY 24
READINGS

1 0%# Ve hie 1 e

Contro 1

Experimenta 1

. Test substance concentration.
p. Sea 1 i ness .

'" -. .-.

DAY

READINGS10% Veh iele

1 p

COMMENrs

. .

-4 

-;-

n. . - J-- t .

- - ..-

1" 

- -- "'-

sensitised
sens it ;sed
sensitised
sensHised
serisitised
sensitised
sensitised
sensitised
not sensitised
not sel1sitised

.,. ...
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TABLE 4: BODY WEIGHTS ( grams)

' ' .,..

GROUP ANIMAL DAY 1 DAY 25

...

GROUP 1 FEMALES 319 417
(CONTROL) 326 471

338 451
369 555
346 468

MEJI.N 340 474
ST. OEV .

GROUP 2 FEMALES 346 495
( EXPERIMENTAL) 329 465

316 414
315 427
318 385
339 464
313 432
359 490
303 430
332 494

MEAN 327 450
ST. OEV.
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APPENDIX 1

ASSESSMENT OF CONTACT HYPERSENSITIVITY TO

ALPHA- C:XYL')INNAMIC ALDEHYDE , TECH, 85%

IN THE ALB INO GUINEA PIG (MAXIMISA lION. TEST).

a Reliability Check.

NO' ()X Project 244564
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SUMMARY

ATe 1iabil ity check ;s carried out at regular intervals to check the . sensitiVity
of the test system and thereliabilityof the experimental techniques as used by
NOTOX. In th is study, performed in August/September 1998 J fema leg of the albino
Dunkin Hartley guinea pig (fl'om Cha.rles River, Germany)were checked for the 

. .

sensitivity to ALPHA-HEXYLCINNAMIGALDEHYDE , TECH. 8 The females were approx.
5 weeks 01 d (indivi dua 1 body weights 0:500 grams) at commencement of the $tudy.
The study was . based on the OECD Guide1 ine No. . 406, the. EECDirect ive921691EEC,
PartS. 6 and on the method described in . Allergic Contact Dermatitis in the
Guinea- Pig: Identification DfContect A Hergens I Magnusson andKligman, 1970.
ALPHA. HEXYLCINNAMICALDEHYIJE, TECH. 85% (CAS no. 101-SQ"O) was fabricated.under
lot no. 80281 and the put'it' y was 99.4% (glc) (Aldrich Chemicals Co.,. Gerrnany).

Test substance conc:entrat ions selected for this study were:
Intrader mal induct;on: A 5% solution in water (Mini- V, w/w).
Epidermal induGtion: undiluted.
Challenge: a 10% solution in water (w/w).

SKIN REACTIONS IN THE CHALLENGE PHASE (Number of animals with skin reactions)

,- . . . . .. ' .. . ",, '" - .... ". '

ALPHA- HEXYLCINNA HCALDEHYDE Concentration10% vehi c1 e24/48' 24148'

Experimental
Score 3
Sc 0 re 

Score 1
No reA.ct i f.ms

group (9 females)C

128,
8/6b
0/1
0/0

0/0
ala
010
9/9

a. All three animalsshowedscaliness.
b. Three of the animals showedscalines$.
c. Oneanilla 1 was r t.o"ed from the study

after showing signs of ill health. .

Contra 1 group (5 females)
Sc 0 r e 
No react ions

1/0
4/5

a/a
5/5

. .

time (hours) after the challenge exposure.

--.. .. . .. .. 

CONCLUSION

The skin reactions in the experimental animals observed ;n response
test substance concentration ;n the challenge phase were considered
of sens it;sat ion, tak ing into account the intensity and persistence
response in the control anima 1$.
These resu ltslead to a sensit isat ion fate of 100 per cent to tiie 10%
concentration. From these results , it was cone; tuded that the fem::lle guinea
of the albino Dunkin Hartley strain i$ an appropriate anim.al model for the
performance of studies designed to e ::a.1uCit!" the sensit is ing potent ial ofasubstance ;n a Maximisation type of test.
The ra"'l data, protocol and report from this study are . kept in the NOTOX
archives. The test described above was performed in accordance with NOrOX
Standard Operating Procedures and the report was audited bytheQA-unit.
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APPENDIX 2

TEST SUBSTANCE CERTIFICATE OF ANALYSIS

,d.
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NOTOXPro ject2451.72
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PRIMARY SKIN IRRITATION/CORROSION STUDY WITH
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75% SOLUTION IN AROMATIC FREE MINERAL SfJIRIT
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NOTOXProject 245205.

CONFiDENTIALITY STATEMENT

Thi s report contains the unpublished results of research sponsored by Akzo.
Nobel

Chemicals B. V. . Reprt:Jduction, issue or disclosure to third parties in any form
; s not permitted wi thout pr i or wr i Uen author i zat i on from the sponsor 



. . ...,. .. .",

i'ERT. BUTYLPEROXY . ISOPROPYL CAR80NATE j
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STATEMENTOFGLP COMPLIANCE

NOTOXH , V" '

$ -

Hertogenbosch I The Netherlands

The study described in th' is report has bee correctly reportedand.wa.s conducted

in compl iance with themcst recent edition of:

The OECD Principles of Goad Laboratory PI-act ice

whi h are essentially in conformity with:

The UnifedStates food and Drug Administrat ion.
Regulations Part 58 

The United States Environmental Protection Agency (FIFRA). Title 40 Code 
aral Regu1ations Part 160.

The United States Environmental Protection Agency (TSCA). Title 40 Code . of
Federal Regulations Part 792.

Japanese Ministry of Agriculture , Forest.ry and Fisheries (59 NohSan
Notifications No. 3850).

Japanese Mi n i stry of Internat i ona 1 Trade and Industry (KanpogyoNo. 39
Environmertal Agency. Kikyoku No. 85).

Study Director:
Drs. A. B , M. van Huygevoort

Management:
Drs . Frieling

Date, 6 'J
ff1

Date: l, b Fe.bp.t.a.
(2 
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QUALITY ASSURANCE STATEMENT

. NOTOXProject 245205

NO;-OX 8. V. " s-Hertogenbo$c:h I "' he Nr:therlands

This report was audited by the NOTOXQuality Assurance Unit to enSUte that the
methods and resu lts accurately ref1ect the raw data.

The dates of Quality Assurance inspections and audits are givenb31ow.
During the on-site inspections procedures applicab1e to this type of study Vlere
inspected.

DATES OF QAU INSPECTIONS!
AUD ITS

REPORTING DATES

on-site inspection(s)

13 October 1998 13 October 1998

proteeo l i nspect ion (5J

9 October 1998 9 October 1998

report audit(s)

26 November 1998 26 November 1998

Head of Quality Assurance: J. Mitchell 8. Se.

11. 

-:.

. :1. . . . U'"

Date
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75% so lUT1 ON IN AROMATIC FREE . MINERAL -SPIRIT

SUMMARY

Primary skin irritation/corrosion study with TERT- 8UTYLPEROXYISOPROPYL

CARBONATE, 75% SOLUTION IN AROMATIC FREE MINERAL SPIRIT in the rabbit (4- hour
semi-occlusive application).

The study was carried out based on the guidel ines described in: EC Commission

Directive 92/69/EEC, (j, 4, " Acute Toxicity - Skin irritation ' and OECO No. 404

Acutf Dermal Irritation/Corrosion

Three rabbits were exposed toO. 5 ml of TERT- BUTYLPEROXY ISOPROPYL CARBONATE,

75% SOLUTION IN AROMATIC fREE MINERAL SPIRIT, applied onto clipped skin for 4

hours using a semi-occlusive dressing. Observations were madel, 24, 48 and 72

hours and 7 t 14 and 21 days after exposure.

Exposure to TERT-BUTYLPEROXY ISOPROPYL CARBONATE, 75% SOLUTION IN AROMATIC FREE
MINERAL SPIRIT resulted in moderate to severe erythema and severe oedema in the
treated sk in-areas of the three rabbits. Ina 11 an imals , reduCed fJexibilityof
the skin , scaliness and/or bald skin were present 7and 14 days after exposure.

Bald skin remained present until termination but the skin irritation had

resolved within 21 days after exposure in all animalE. 

No evidence of full thickness destruction of the skin or scar tissue was
observed during the observation periQd J i nd i eating that no corrosion of the skin
had occufred by dermal applicationofTERT . BUTYLPEROXY ISOPROPYL CARBONATE 75%
SOLUTION IN AROMATIC FREE MINERAL SPIRIT to the intact rabbit skin.

Based on the results and according to the EC criteria for classiflcationand
labelling requirements for dangerous substances and preparations (Guidelines in
Commi sionD;rect;ve 93/21/EEC), TERT- BUTYLPEROXY ISOPROPYLCARBONATE, 75%
SOLUTION IN AROMATIC FREE MINERAL SPIRIT should be labelled as: itritating to

skin (R 38).
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TE.Ri. BUTYLPEROXY ISOPROpn CARBONATE,
75% SOLUnON IN AROMATIC fREi!MINERAL SPIRIT

TEST SUBSTANCE

The sponsor is responsible for the completeneS$ and GLP Compliance of alltesl
substance data.

Identification Tert- butylperoxy isopropylcarboI1ate, 75% solution in
aromat ic free mineral sp trft
Clear co lour 1 ess l iqui d
Trigonox BPIC.C75
Tert. butylp roxy isopropyl carbonate, 75% solution tn
aromatic free mineral spirit
2372.21.
0419804130350
See Certificate of Analysis

storage In refrigerator in the dark
Do not heat test substance

storage
Not indicated
01 Odober 1999 (a 11 ocated by NOTOX, 1 year after rece; 
of the test substance 
900 - 910 kgfm j20

Description
Akzo Nobel Trade Name
Chemical Name

Cas- No.
Batch
Pur ity

Test substance

Stabil ity under
condit ions

Expiry date

Dens ity

The test substance was not heated above the temperature of70

Preparat ion The test substance was appli ad und;l utedas deli ver'ed. by
the sponsor.

PURPOSE AND RATIONALE

" .."..-. .. -

The purpose of this primary skin irritation study vias to assess the possible
irritation or corrosion potential ofasingle dose of TERT-BUTYLPEROXYISOPROpYL
CARBONATE , 75% SOLUTION IN .A.ROMATIC FREE MINERAL SPIRIT when placed on the skin
of rabbits.
This study should provide a rational basis for risk assessment in man:
The absence of skin pigmentation in the albino rabbitfacHitates the evaluation
of induced skin reactions. The dermal route was selected because 
TERT- BUTYLPEROXY ISOPROPYL CARBONATE, 75% SOLUTION INAROMATIGFREE MINERAL
SPIRIT may ace identa l1y come into contact with the skin during manufacture
handling and/or use.
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GUIDELINES

- ..-. 

The study procedures described inth is rep rt were

Qui de 1 ines :

European Community (EC) , Counci1 Directive67/548/EEc, last.amendedhy
Commission Directive 9 169/EEC , Annex V, Part 8, Methods for the DeterminatJon
of Toxicity, 8. 4: "Acute Toxicity . Skin Irritation . Official Journal of the

European Communities No. L B83, 1992

Organ; sat; on for Economic Co -operation and Devel opment( OECO) , OECD Guidelines
for Testing of Chemicals , Section 4 , Health Effects , No. 404: ' Acute Dermal
Irritation Corro$;on , Paris Cedex , 1992.

ARCHIVING

..-' ' "-' 

hi,,

';... :. . ,'-

NOTOX B. V. wi 11 archive the fol1owing data for at least 10 yearl3:
raw data , protocol, report and test Bubstance referencesam le.

TEST SYSTEM

- .

Ident ificat ion

A1bino Rabbit. New Zealand White , (SPF-Quality)
Recognised by internationa.1 guidelines as the recommended
test ystem (e. g. EC , OECO)
Source: Broekman Inst Hute I Someren, The Netherlands 
3 Animals of either sex.
Animals used within the study were at least 6 weeks old
and body weights were less than 3.5 kg.
Ear tag.

Species

Number of animals
Age and body we i ght

ANIMAL HUSBANDRY

. - "' .. " ::.. ; -

Conditions
Air-conditioned room with approximately 15 air changes per' hour and the
snv ironment contra lledwith .1pt imal conditions considered as being atempera.ture
of 21"C and a relat lve humidity of 50%. Fluctuations from these optimal
cond itions were noted J but were considered not to have affected study inte!:rity.
Lighting was 12 hours artificial fluorescent light and 12 hours dark per day. 

Accommodat i on
Individually housed in labelled cages with perforated floors(Scanbur Denmark)
and equipped with an automatic dri nk ing system (ITl, Bergen, The Netherlands).
Ace 1 imat i sa ti on peri od was at least 5 days before start of treatment under
laboratory conditions.

Diet
Sta.ndard laboratory rabbit diet (lKK,20, pellet diameter 4mm Hope Farrn
Woerden, The Nether lands) approx. 100 grarn per day. Certificates . of ana lys.i s
were examined and retained ;n the NOrOX archives. 

- ..

In addition , hay (BM! , Helmond , The Netherlands) was provided once a, week.

Water
Free access to tap-water di1uted with decalcified water. CertificatHs of

QuarterJyan 7ysis were examined and retained 1n the NOTOX archiVes.
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TREATMENT

Approximately 24 hours before treatment , the dorsal fur was cl ippedwith
electric clippers, exposing an area of approximately . 150 square centimeters
(10X15 cm ), Whenever coos idered nece&sary the tr-eated sk in areas werere-
clipped at least 3 hours before the observation$, to facilitate the scoring,

Ahea lth inspection wasperformed prior to the commencement . of treatment, to
ensure that the animals were in a good state of health. Special attentionwas
paid to the skin to be treated , which was intact and free fromabnormalittes.

On test day 1 , 0. 5 ml of the test substance was app 1; ed to the sk in of one
flank , us ing a Meta, 11 ine patch# of 2x3cm. The patch was mounted onM;cropore
tape , \yh ichwas wrapped around the abdomen and securedwithCcban elastic
bandage
Four hour's after the app 1 i cat iOl1 , the dressing was removed and the remaining
test substance removed using a t issue moistened wi th tap -water and subsequently
a dry tissue.

. Supplier: Lohmann GmbH, Neuwied, Germany

. Supplier: 3M, St, Paul. U,

OBSERVATIONS

. . --

Morta 1 ity !Viab i ity

Toxicity

Twice daily,

At least once daily,

Body Weight Day of treatment (prior to appl icationJ.
Irr itat ion The sk i n react i Gns were assessed at apprQximately 1, 24,

48 and 72 hours and 7 , 14 and 21 days after the removal
of the dressings and test substance. The irritation
sco es and a description of all other (local) .effects
were recorded. Adjacent areas of the untreated skin of
each animal sBrved as controls.

The irritation was assessed accfJrding to the following numerical scoring syst
At each observation, the highest scores given was recorded:
ERYTHEMA AND ESCHAR rORMATION
No e.ry thema ...,.'

.',.,.,..,.... , -. , . . . . , . - - . . , . . . .. :, . . - , - ; . . . , . . ; . . . . . . , . . , ,

-:, 0
Very slight erythema (barely perceptible) '''''''''''''''''

''''''''''''''''''' ''''

We 11 defi ned erythema......,..,.....,......., 

- . ,- '- , ., .. , : . . . .. . " . . . , . ... .. . " . . , . .

: 2Moderate to severe arythema ..."

,.....,..... " . , ' . : . . . . , - . . ,- , .. : . . - . . .. , -. . ;;, , , . ,

,. 3evere erythema (bee tredne

' ...." ... "'" " ..----... , , , . .' ,-, , . , . . . ;" :. , . . . " ... .. . :.

: 4

. In cases where signsQf necrosis or corrosion (injuries in depth) prevent erythemR
scoring, the maximum grade for erythema (= 4j is given,

OEDEMA FORMATION
No oedema .....,..."

.,....,....,..,.., , . ; . . ,":. " , , . . . . . . . .. .

-t . .. . 

.' , - . " :' " ,. ;. , . . . . . 

Very sligh toedema (barely percept i b 1,e) ..................

.,',.. '.. : , . . .. .... . : . . .

Slight oedema (edges of area well defined by der:::ite raising)"

...... ,.....

..,.. 2
I-Ioderateoedema(raised approxima ely 1 mm) " 00"

'............, .... ::. ,.,...

..:3Severe oedema (ra i sed mOie than 1 rtro and extend ; beyond area of exposure) ' '." 4

- -.----- - 
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INTERPRETATION

The results were evaluated according to theEC criteria for classification 

label1 ing requirements . for dangerous substances and preparations (Guidelines in
Commission Directive 93/21/EEC),

RESUL TS

Irritation

Foul" hours exposure to 0 _ 5 ml of TERT . BUTYLPEROXY ISOPROPYL CARBONATE , 75%

SOLUTION IN AROMATIC FREE MINERAL SPIRIT resulted in mod rateto severe erythema
and severe oedema in :he treated skin-areas of the three rabbits, In all
animals. reduced flexibi1ity of the skin, scaliness and/or bald skin were

present 7 and 14 days after exposure. Sa ld skin remained presentunt i 
termination but the skin irritation had resolved within 21 days after exposure

i n all anima 1 s .

Corros ion

There was no evidence of a corrosive effect on the skin.

Colouration

No sta inii1g of the treated skin by the test substance . was observad.

xicity /Mortal ity

No symptoms of systemic toxicity were observed in the animals during the test
per i od and no mortal tty occurred.

CONCLUSION

No evidence of full thickness destruction of the skin or scar tissue was
observed during the observation period , indicating that no corrosioI1 of the skin
had occurred by dermal app icat ion of TERT - BUTYLPEROXY ISOPROPYl-CARBONATE , 75%

SOLUTION IN AROMATIC FREE MINERAL SP IRIT to the intact rabb it skin 

Based on the results and c.ccording to the EC criteria for .classi.ficationand
1 abe llil,g requirements for dangerous substances and preparat ions . (Guidelines 
Commission Directive 93f21fEEC) , TERT.BUTYlPEROX.Y ISOPROPYLCARBONATE, 75O/
SOLUTION IN AROMATIC FREE MINERAL SPIRIT should be labelled as : irritating to
skin (R 38)-
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TERFBUTYLPEROXY ISOPROPYL CARBONATE,
75% SOLUTIO IN AROMATIC FREE MINERAL SPIRIT

TABLE 1

INOIVIDUAL sKIN IRRITATION SCORES

Animal no. 1357 1358 1301

Time
after Erythema Oedema Commellts Erythema Oedema Cmmnents Erythema Oedema Comments

exposure

hour

24 hQurs

hours

72 hours

days

14 days. h 1

de.,

Comments:
Reduced flexibility of the skin.

Bald skin.
1. Seal iness.

TABLE 2

1v1EAN VALUES OF SKIN IRRITATION SCORES (24, 48 and 72 h after exposure).

Animal no. n 24 - 72 hours

Erythema Qedema

1357
1358
1361

. Animal specifications:

Animal no. Sex At commencement of the study
Age (weeks) Bo y weight (grams)

1357
1358
1361

1a7
2025
2144
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APPENDIX 1

TEST SUBSTANCE CERTIFICATE OF ANALYSIS

..-.. -, .. ."
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Page; 1
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PRODUI1' Frn

antitY
Pal:g
B.ab:Mol;
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STATEMENT Of THE STUDY DIRECTOR

The study was performed in compliance with the principles of Good Laboratory Practice as

described in:
. OECD Principles on Good Laboratory Practice (as revised in 1997), ENV/MC/CHEM(98) 17.
. Deere! N 206 du 7 mars 1990 concernant les .Bonnes Pratiques de Laboratoire (JOUI1al

Offciel du 9 mars 1990), Ministere de l' Industre etde l'Amenagement duTerrtoire.

. Council Directive 87118/EEC of 18 December 1986 on the c;!1b: tiOI1ofIaws, regulations

or administrative provisions relating to the application of th :PrincIples of Good LabQratory

Practice and theverincation of their applications for tests on chemical substaces (OlNo. L 15

of 17. 1.87).

I declare that this report constitutes a tre and faithful record of the procedures underten and

the results obtained during the perfonnance of the stUdy.

This study was perfonned at crr, Centre International de Toxicologie, MisereYt 27005 Evreux,

France.

Toxicology

Date: 17 May 1999X. Manciaux
Study Director

Doctor of Pharacy

OTHER SCIENTISTS INVOLVED IN.-H1S STUDY

' .-- ""

For Pharacy: O. Guilaumat
Doctor of Pharacy

For Toxicology: C. Pe1cOl
Study Supervisor
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STATEMENT OF QUALITY A SURANCE UNIT

. . . -. -

Type of inspections Dates
,.,u,,,,,.,,,,,,,,,,,,,.,,.,,,,".,,,.,,,,,'n........ H'-""

"".

-----.o_ U""''I._......t---''_.--.o;'''.'''--''--:-i' 1"'!U-.-'''''

.,'''.-_...

-_.o

Inspections Reported to Study
Director (*

10 December 1998

31 March 1999

Reported to
M2uagernent (*

10 December 1998

12 May 1999
Protocol

Report

9 December 1998

31 March 1999

At about the same time as the study described in this report, " ocess-based" and routinefacilty

inspections of critical procedures relevant to this study tye were made bytb( QuaIity Assurance

Unit.
The findings of these inspections were reported to the Study DirectorandtoCn Management

Theinspections were perfolTed in compliance with err QualityAssuranceUnitproceduresand

the Good Laboratory Practice.

The reported methods and procedures were found .to describe those used and the res ts to

constitute an accurate and complete reflection of the study raW data.

.. --

1-''1.-.-. -0 
. -.. '. . fO

,... .. .

r..

. :-

'" f

.- --.-

L. Valettc-Talbi Date: 17 May 1999
Doctor of Biochemistr
Head of Quality Assurace Unit
and Scientifc Archives

) The dates indicated cOITespond to the dates of signatUre of audit r
port. byStudy Directorand Management. 
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SUMMARY

At the request of Elf Atochem S. , Paris-Ia"Defense , France , the potential of the test substance

THIOACETIC ACID (batch No. AOGHJU (14/09/98)) to induce ocular in-itation was 
evalumed

in rabbits according to OECD (No. 405, 24th February 1987)andBC (92/69/EEC 5, 3150ul)l

1992) guidelines.
The study was conducted in compliance with the principles of Good Laboratory Practice

Regulations.

Method

The study. design was established according to available information on the test substance and

the above guidelines.

As possible iITitant effects were anticipated, a first assay was conducted in one male New

Zealand White rabbit.
Since tbe test substance showed severe irritant properties in this first assay, the study was

considered complete and the test substance was not evaluated in other animals.

A single dose of 0.1 ml of the undiluted test substance was insti1ed into the left conjunctival

sac. The right eye served as control.

The eyes were not rinsed after administration of the test substance.

Ocular reactions were observed approximately 1 hour, 24, 48 and 72hours aftet the

administrtion.
The mean values of the scores for chemosis and comealopacitywerecalculated.

Results

, Slight or moderate conjunctival reactions (slight or moderate chemosis , whitisbcoloration ofthe

conjunctivae and dear to whitish purulent discharge) were observed between day land d:iy4.

A moderate corneal opacity was recorded between day 1 and day 4; the scoring of iritis was
masked by this importnt corneal opacity.
lnthe view of these ocular reactions, the animal was kiled on day 4 for ethical reasons.

Mean scorl:s caJculatedover 24, 48 and 72 hours were 3.0 for chemosis and 3.0 for corneal
opacity. Other scores were not calculable.

Conclusion

Under ou!' experimental conditions, the test substance THIOACETIC ACID (b tch

No. AOGHJU (14109/98)) is severelyimtantwhen administered byocularroutetorabbits.
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RESUME

Ala demande de Elf AtochemS.A., Paris-la-Defense , France) les proprit tesinitante$ oculai
du produit THIOACETIC ACID (lot n AOGHJU (14/09/98)) apres applicationuniquech zle
Lapin ont eteevaluees seion les !ignes directrices de OCDE (n 405 , 24 fevrier 1987) etde la
CEE (92J69/EEC, B. , 3 I juiUet' 1992).

etude a ete realisee conformement auxregles de Bonnes Pratiques de Laboratoire.

Methode

L'etude a ete realisee se10n les infonnations disponibles sur Ie produit etles 1ignes directrces
mentionnees ci-dessus.

Des effets irrHantsetant supposes, un premier essai a ete effectUe surllapinmaJe.NewZeland
White.
Le produit ayant montredes proprh tes hTitantes graves lors decepremieressai, l'etudeaete
consideree complete et aucunautre animal n a ete traite.

Dne dose unique de 0,1 ml de prodoit non diluea ete instiHee dans Ie cuI de sac conjonctival de
l'oeil gauche. L' oeil droit a servi detemoin.

Aueun rjn)=age des yeux n O\ ete realise apres l'administration du produit.

Les reactions oculaires ont ete observees environ 1 heme, 24, 48 et 72 heures apres
Padministration.
La moyenne des scores pour Ie chemosiset Popacite de )a comee aete calcuIee.

Rcsultats

Des r 01ctions conjonctivales Iegeres au moderees (chem:Jsis Ieger ou modere, coloration
blanch;' re de Ia eonjonctive et Iarmoiernent clair a purulent blanchar.e) sont observeesentre les
jours 1 et 4.
Une opacite comeenne moderee estenregistree entre les jours 1 et 4; . evaIuation de l'iritisest
masquee par cetteimportante opacite comeenne.
Au vude cesreactions oculaires, l'animal est sacrife au jour 4 pour des raisonsechiques.

La rnoyennedes scores enregistres apn s 24, 48 et 72 heures est de3 OpourJechemosis et3,
pourl'opacite corneenne. Les autres scores nesont pas caIcuIables.

Conclusion

Dans nos conditions experimentaIes, Je produit THIOACETIC ACID (lot n AOOHlU
(14/09/98)) est considereseverement irrtant par voie ocuiairechez Ie Lapin,
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lNTRODUCTION

The. objective of this study was to evaluate the potential of the test substance: .THIOACETIC

ACID to. indu e iITitation following a single ocular administration in rabbits.

In the assessment of the toxic characteristics of a test substanc , determination of th iIIitaht

effects on the eyes of mammals is an important initial step. Infonnation derived from thistes

serves to indicate the possible hazards likely to arise from exposure of the eyes , and associated

mucous membranes, to the test substance.

This study was conducted in compliance with:
. OECD guideline No. 4D5, 24th February 1987,
. EC Directive No. 92169/E.EC , B.5, 31st July 1992.

2. MATERIALS AND METHODS

1 TEST SUBSTANCE

1 Identification

The test substance THIOACETIC ACD used in the study was supplied by ElfAtochem S.

The test substance waS identifed as foJIows:

. name:
- protocol and labellng: THIOACETIC ACID

. batch nurnber:
.. pro ocol and labe11ng: AOGHJU (14/09/9

. Elf Atochem f!1ingnumber: CAL 3871/98

. description: colourless to pale yellow liquid

. container: one pJastic flask

. date of receipt: 4 December 1998

. storage conditions: at room temperature and protected from light and humidity

. purity: 99.58% 

. expiry date: December 1999.

Data relating to the characterization of the test substance are documented in a test article
description and an analytical certificate (presented in appendix 1) provided by the Sponsor.

The pH of the test substance , measured atClT, was approximately3.

2.1.2 . FOrmulalionprocedure

The test substance was used undiluted.
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2 TEST SYSTEM

2.1 Animal
Sex, species, strain: rnaleNew Zealand White rabbit.
Reason for this choice: species generalJy accepted by regu1atory authorities for this type of study.
Breeder: Elevn:"" Cunicolede Val de Se1le , 80160 Prouzel, France.
NUl1berand idelltification: one animal Was used. The animal Was identified with a metal tagin
the ear.
Weight: on the day of treatmenf. the animal had a body weight of 2.6 kg.
Acclimatization: at least 5 days before the beginning of the study.

2 Environmemalconditions

The conditions inlhe animal room were set as follows:
. temperature: 18:t 3
. rdativehumidity: 30 to 70%
. light/dark cyc1e: 1211/12 h
. ventilation: approximately 12 cycJes/hourof fitered, non-recyc1ed air.
The temperature and relative humidity were undercontinuouscontrQl andrecording. Therecords
were checked daily and fied. In add1tion to the (c daily checks, the housing conditions and
corresponding instrumentation and equipment were verified and calibrated at regular intervals.
Tne animal was housedjn a polystyrene cage (48.2 em x 58 cm x 36.5 cm)equipped with a food
container and a water bottle.

3 Food and water

Duringlhe study, the animal had free access to 112 C pel1eted di t(UAR, 91360Vmemoisson-
sur-Orge, France).
Each batch of food .vas analysed by the supplier for composition and contaminantJevels.
The diet formula is presented in appendix 2.

Drinking water fiteredbya FG Millpore membrane (0. 22 micron) was provided ad libitu?11.
Bacteriological and chemical analyses of the water and diet, includingthedetectionofpossibJe
contaminants (pesticides, heavy metals and nitro sa mines), are performed reguJarty by external
Jaborntories.
The results of these analyses are archived at CIT.

No contaminants were known to have been present in the diet, drinking water . or bedding
matedaI at levels which may be expected to have interfered with or prejudiced the outcomeof
the study.

2.3 TREATMENT

1 Selection of the animal
The day before treatment, the eyes of the animal were examined in order to ensutelhat the
animal did not have signs of ocular hTitation or injury or ocular defects. 
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2.3.2 Study design

The study design was established according to available information on thekstsubstanceand
according to theOECD (No. 405) and EC(92/69/EEC, B.5) guidelines.

As possible irritant effects were anticipated

, '

the test substance -was evaluated in one animal
(No. 600) in afirst assay.
Since the test substance showed severe irritant properties 1n this first assay, the study was
considered complete and the test substance was not evaluated in other animals.

Administration of the test substance

Thetest substance was used undilUted.

A single dose of 0. 1 ml of the test substance was insti1ed into the conjunctive.lsac of the left ey.e

after gently pullng the lowerIid away from the eyeball.

The lower and upper eyelids were held together for about one second to 3voidany loss of test
substance. The right eye, which remained untreated , served as control.

The eyes were not rinsed after administration of the test substance.

3.4 Date of treatment

Animal number

:: - - ,,-:. 

600

Date of treatment (day 1)

26 January 1999

End of the observation period

29January 1999

- . . .

2.4 OCULAR EXAMINATIONS

The eyes were examined approximately 1 hour, 24, 48 and 72 hours after administratjon of the
test substance.

FolJowing the OECD and EC guidelines:
. when there was no evidence of itTitation after 72 hours, the study was ended.
. when there WC1S persisttnt ocu)ariITitation after 72 hours, the observation period Was extended
toa maximum of 2J days (umil day 22) in order to dete:rine the progress of the lesions and
their reversibil ity.

. when severe irritant effects were observed, the animals were kiHed on humane grounds.

Any change in the animal behaviour was noted.
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5 DESCRIPTION AND EVALUATION OF OCULAR REA..CTION$

Ocular reactions were evaluated for the animal according to the following numerical scale:

1 Conjunctival lesions and discharge

Chemosis (lidsandJornicdtatingmembranes)

. no swelling. . 

...... .......... ....... ...... .......... ............ .... .................. ......... ..... ............... ..... ........ ..... ...

. any swellng above normal (includes nictitating membranes)...............................

..................

. obvious swelHng with parialeversion of lids .................................................,..................,

. swelling with lids about half-closed ........

..................,..... ......,............... ........." .......................

. swellng. with lids more than half-dosed ..........................................

:.. ........................,.......

Redness (refers to palpebral and bulbar conjunctivae, cornea arid ids)
. blood vessels 110mal .... 

...... ..... .......... ... ........................ ................. .................... .... ..... '''''' 

....". 0

. a number of blood vessels definitely hyperemic (injected) ................................................ I

. diffuse, crimson colour, individual vessels not easily discernible.............................. ......... 2*

. di ffuse , beefy red ..... ........ ................... ......... ........... ........... .............. ...............,.. .......... ..... ....... 3*

Discharge
. absence of discharge ....... n. ............. 

..... .................. ............. ........... .......... .............. .. ;.......

. ....... 0

. slight discharge (does not include small amounts normallyfound jn
inner can thus) .........

. ....... ...... .............. ...................." ....... ............

"........ .... ........ uu ..... u ; .... u.. ..., 1

. discharge with moistening of lids and hairs adjacent to lids.................................................. 2

. discharge with moistening of lids and hairs on wide area around the eye...........................

...

2 Irs lesions

. nann al.... ... ............... ............. 

................................................ ..................... ....,. ...... ...... ............

. markedly deepened rugae , congestion , swel1ng, moderate circum-corneal
hyperemia , or injection , any of these or combination of any thereof, iris still

. . . .

reactmg to 19 t S nggls reaCUQn 15 posJtve ..... ................................................. ..........
. no reaction to light, haemoIThage , gross d stl1ctjon (any or an of these) 

..................... .........

5.3 Corneal lesions
Cornea (direct examination or, if necessar, with an Ultra-Violet lamp)
Todetennine the presence or absence of corneal opacification and toevalutite the affected area
one or two drops of 0.5% sodium fluorescein solution can be instiled into the eye (however, this

must not be peIfo11ed before the 2 hour reading). 
If corneal opacification is diffcult to detennine , the eye can be examined under a UVlamp
(a clear fluorescence is visible in the areas of opacification). 

Opacity (degree of intensity: area most dense taken for reading)
.. no ulcera.tion or opaci ty .. ...........

.... ............. ................... ............. ............. .. ........... ...................

. scattered or diffuse areas of opacity (other than slight dulIngor normal1ustre),
details of iris clearl y visible.... ............ ............................. 

.......... ..... .......,.............................

1 *

. easily discernible trslucent area, details of iris slightly obscured .................................... 2*

. nacrous areas, no details of iris visible, sizeofpupi1 barely discernible.............................. 3*

. . . . . . . . . *

. opaque cornea, InS not lscerm e mug . e opacIty....................................................... 4

* indicates positive effect

... ....- -- ,-_..
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Area of opacity
. one quarter (or less) bur not zero .........................................................................

....,... .............

. gteater;than one quarter but less than a halL........................................................................ 2

. grerater than one half bur less than rhree quarters ............................................................... J

. greater than three quarters up to whole area. ........,......................................................... .... .... 4

Any other lesions observed were noted.

. ..

6 PROTOCOL ADHERENCE

Thestudy was performed in accordance with Study Protocol No. 17965 TAL and subsequent
amendments, with the following deviation from the agreed Study Protocol:
. the relative humidity recorded in the animal room was sometimes outside of the target ranges

specified in the protocoL

This minor deviation was not cOr1 idered to compromise the va1idity or integrity oflhe study.

7 ARCHIVING

The stUdy documentation and specimens generated during the course of the study are archivedat
CIT, 27005 Mlserey, Evreux , France, for 10 years after the end of the in vivo phase of the.5tudy.

The archived study materials include:
. protocol and possible amendments
. raw data
. cOITespondence

. . final report and possible amendments.

On completion of this period, the archived study materials wil be returned to the Sponsor, or
may be archived at CIT for a furter period.
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. RESULTS (table 1)

Slight at moderate conjunctival reactions were observed between day land day 4:a slight or
mdderatechemosis (grade 2 or3)t a whitish colQration of the conjunctiv$. andac1ear to whitish
puru1entdischarge were noted.

A moderatecomeaI opacity(grade 3) was recorded between day 1 and day 4; thescoringofiritis
was masked by this important corneal opacity.

In the. view of these ocular reactions I the animal was kmed on day 4 for ethical reasons.

Mean . ores calculated over 24, 48 and 72 hours were 3.0 for chemosis and 3.0 forcomeal
opacity. Other scoreS were tlot caJculable.

4. CONCLUSION

Under our experimental conditions, the test substance THIOACETIC . ACID ' (Datch
No. AOGHJU (14/09/98)) is severely iITitant when administered by ocular rOUte to rabbits.

- -- -- .--- -- --_. .----- ---,._ ..- --
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TabJe1: bdividual ocular examinations ami me-an values of the scores 
recordedateachre:Jding

(24 , 48 and 72 hours)

Rabbit Region Description Scores Mean IrHcrpretation

number of eye of ocular irritation

(+)

reactions 24h 48h 72h score (1)

(-)

600 Conjunctivae Che-mosis

(+)

Redness (2) (2)

harge (2)

lrh' (2) (2)

Come 1 opacity Intensity

(+)

Ara

Other
Fluorescein

(1) mean of scores on days 2. :; and 4
,. hour
-day

(+).. irrtant according toE. C. criteria

(-) .. non-irritat according to E. C. criteria

'" .. 

None
(2) .. not calculated

.. Fluorescein not used
. .. Scoring masked by residual test subst:lce

S .. Whitish purulent dischlUge
OP .. Scoring masked by mared corneal opacity

G - Sc:oring masked by a whitish co!ouration Qf the conjunctiv3e
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1. Test article description and analytical certificate
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TOXICOLOGY DEPARTMENT
CONFI1DNTL.\L
26 November 1998

elf atoehem 8.
La defense 10 , ce.dex 42
92091 Paris- Defense France

TESTAR'JICLEDESCRJPTION

THIOACETJC ACID

CmMCOSH

. .

STRUCTUR L FO ruLA

IDENTITY

Test article name
Chemical name
CAS number
EllCS number
Molecular formula
Molecular weight
Purity
Origin
Batch
Elf Atochem fiHngnumber

Truoacetic acid

Ethanethioic acid

: 507-09-
: 2080638

: C2H40S
: 76.

: 99.58%(w/w)
: Elf AquitaineExpJorationProductio France

AOGHJ
: CAL 3871/98

Appearance
Viscosity
Specific gravity
Melting point
Boiling point
Vapor pressure
Flash point

Solubilty

Colorless orclear yellow liquid
: 6.29 mFa. s at 20
: 1.064- 1.069 at 20

: -

: 87 C at 760 mr Hg (start of decomposition)
: 1.07 mbar at 20
: 21 C (open cup)

HVr11'C'!vsis in water
SoJuble in PMSO
SolubJdn ethyIic alcohol

PHYSICAL AND CHEMICAL l'ROPERTIES

TOXICOLOGICAL INFOR. L.\TIONS AND USE SAFETY

See Ma.te.r!:11 Sa.fety Data Sheet.

STORAGE AI\ DISPOSAL

Storage
Expiry date

III dark and at room temperature
: December 1999
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elF aquitairre exploration produQtion france -

adteSSi! OS;2.le .
6 P 22 . e.. 170 Lace
:el..;:.-ohe. - 33 (015$9 92 22 22
C.;"ir.sIt.;le IL3C':: 560 a04

BP 108
95, rue Danton
92300 LEVALLOIS PERRET
FRANCE

A !' anemion deMr, BOUAALY

Ref: AQGHJU

CERTIFICAT D' ANAL YSE de I' ACIDE THJOACETIQUE (ATA)

CARACTERISTIQUI;S
RESULT ATS

Purete
(%Pds) 99.

Cor;rorme
Aspect

Lacq, le 14septem re 1998

. . . .

xx .

\ .

Chef de servica
n!r ed' ApplicaJionsT echniques

E. LOPEZ
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Ref: 112

COMPLETE DIET
RABBIT MAINTENANCE DIET

Appearance: 4.5 mm diameter granules
Condition in cr:bulJsof 25k!lSl: . o. .

. .

Daily portion: in accordance with race and body weight, Rabbits I 00- 150g, water ad/ibitllm.

FORMULA %

Cereals ...

.............. ..... ...... ..........

Grain byproducts and legumes.
Vegetable protein (soya bean
meal , yeast) ..... 

.... .....................

Vitamin and mineral mixrure....

AVERAGE ANALYSIS %

Calorific value (Kcal/kg) ....m."
Moistu re.... ............." ... ..............
Proteins ....... .....

.... . ......... ..... ......

Lipids......,..................................
Carbohydrates (N.
Fibre ............. ..... ....

.... ........... ..... ,

Mineral s( ash) .... .......... 

...........

AMINO ACID VALUES
(calculated in mglkg)

Arginine ...................

........... ..

Cystine.... .... ......"... ,...... ....... ........
Lysine .................... ..... 

....... .......

Methion i ne... 

.............................

Tryptophan............................... .
Glycine....... ... ......... .......... 

.... .....

FATTY ACID VALUES
(calculated in mglkg)

Palmitic acid ............................
Palmitoleic acid ......................
Stearic acid.........,.... ............ ......
Oleic acid .....................

:... .........

Linoleic acid ...............

.............

Linolenic acid .........................

MINERALS (calculated in mg/kg)Nat. CMV
43. val. val. Total

49 P.....................

: -

fsOO - 

- --

3500

----

'7000

---

Ca ................. 4500 4500 90DO

2 K 

................... 

11600 Ll600
Na .................. 400 1600 2000
Mg ...."'........... 2100 . roo 

- - 

2200
Mn ............... 40 40 
Fe............ ..,.... 160 140 300

2200 Cu ..........

........ 

' 12 "
10 Zn ................. 30 45 
13 Co .................. 0.1 1.5 1.

::::::::::::::::::: 5

... 

300

6400

600
6400

12100
2400

VITAMINS (calculated per kg)Nat. CMVval. val. Total

-----_ .._- "'-- .. ----_. ...

2850 IU 6500IU _ 935.0-
30IU 1000rU 10301U3mg 0 mg 4:3 rng8 mg 0 mg 3.8)ng16mg Omg 16mg1 mg 1 mg . 2mgGmg Gmg a.-mg
16 mg 10 rng 26rpg
6 mg ' 1 mg 7 mg55 mg 5 mg 60mg
011
o m l: 

. .

850 mg 200 mg 1 Q5Q,

o m 0 mo Grn

. . .. 

VitaminA
6800 Vitamin D3
2100' Vitamin B 

4600 Vitamin 
1600 VitaminB3
1400 Viw.minB6
5200 ' Vitamin B 12

Vitamin E
Vitamin K3
Vitamin PP
Folic acid

Biotin
Choline
Meso-Inositol

Available under quality "Control Ref.: 112 C"

UAR, 7 ruc GalJeni, 91360 Vilernoisson - Tel: 01.69.04.03.57- Fax:01.69.04.81.97

(Ref. Doc. UAR: J 992)



.'.' \" ,- "". - :_-:, -:. :. :.

f:"

:'. 

f.,

";-';. .- .",... 

F 07.
. CIT/StudyNo. 17965 TAUTHIOACETIC ACID/Elf AtochemS:A:

, , '"' '", ' ,

2. Diet fonnuIa



... ... .,.. .- . " ",,,..,, ,. . ... . "....,

CERTIFICATE OF AUTHENTICITY

THI$ tSTO CeRTIFY tht 
lle microimages appearing on this mlcrOn Dareacura1.

and complete reproduction, 01 the records oru,s. e:nvlronmentaJ Protection Agency

, dooumont. udeliverud In the rogutar COLUle or buslnel9for mIcrofilming.
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