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QUALITY ASSURANCE STATEMENT

RESPONSIBLE PERSONNEL

TEST SUBSTANCE

EXPERIMENTAL PROCEDURE

FIGURE

1.  Position of intradermal injections and topical induction application

TABLES

1.  Dermal reactions observea after each induction
2. Dermal reactions observed after the challenge upplication with
Molybdenum oxide (technical)
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APPENDICES
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2. Resulis of preliminary investigations v:ith Molybdenum cKic.s {technical) -
3.  Summary of positivecontroldata . ... ............... ......
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" Ths stady described in this report was conducted in compliacce with the following Food Laboratory

"~ Practice standards and I consider the data geperated o be valid.

" Good Laboratory Puactice, The United Kingdom Compliance Programme, Department
of Health & Socia! Security 1986 and subsequent revision, Department of Health 1989.

EC Council Directive, 87/18 EEC of 18 December 1986, (No. L 15/29).

Good Laboratory Practice in the testing of Chemicals OECD, ISBN 92-64-12367-9, Paris
1982, subscquently republished OECD Envircament Monograph No. 45, 1992.

United States Environmental Protection Agency, (TSCA), Title 40 Code of Federal
Regulations Part 792, Federal Register, 29 November 1983 and subsequent amendment
Federal Register 17 August 1989.

Japan Ministry of International Trade and Industry, Directive 31 March 1984 (Kanpogyo
No. 39 Environmenta! Ageacy, Kikyoku No. 85 MITD).

Sarah A. Alian, B.Sc. (Hons.), C.Biol., M.1.Biol., Date
Study Director,
Hutaro-ion Life Sciences Ltd.
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QUALITY ASSURANCE STATEMENT'

This report has been auditec by Huntingdon Life Sciences Quality Assurance Department
(Huntingdon). The methods, practices and prozedures reported kerein are an accurate description of
those employed =t Huntingdon during the course of the study. Observation: and res:lis presenied in
this final report form a true and accrrate representation of the raw data generated during the conduct
of the siudy at Huz.ingdon.

Certain studies such as tiai described in this report, are conducted at Huntingdon in a setting which
involves frequent repetition of similar or identical procedures. At or about the time the study
described in this report was in progress, ‘process-based’ inspections were made b, the Quality
Assurance Department of critical procedures relevant to this study type. The findings of these
inspections were reported prompily to the Study Director and to Management, Huntingdon Life
Sciences.

Date(s) of inspection 9 - 16 October 1992

Date(s) ¢¢ zeporting inspection findings
to the Study Director and Management 16 October 1992

Date of reporting audit findings to the
Study Director and Management 12 November 1992

N
Ll 9096

Pzier Watson, Date
Quality Assurance Unit Head,

Departmei of Quality Assur.nce,

Huntingdon Life Sciznces Lid.
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~ Sarah A. Allaa, B.Sc. (Hons.)}C.iiibl.’,’ M.LBiol.,
Swudy Director, o
.- :Department of Industrial Toxicology.
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A study was performed to assess ihe skin sensitisation poteuiial of Molybdenun: oxide (tect:nical)
using the guinea-pig. The method followed was that described in:

OECD Guideline for Testing of Chemicals No. 406 "Skin Sensitisation”. Adcpted: 12 May
1981.

MAGNUSSON, B. and KLIGMAN, A.M. (i970) Allergic Coniuct Dermatitis in the
Guinea-pig : Identification of contact allergens, Thomas, C.C., Springfieid, Illinois, U.S.A.

Based cn the results of a preliminary study and in compliance with the guideline, the foiluwing dose
levels were selecied:

Intradermai injection: 5% w/w in water for irrigation
Topical application: 70% w/w in distilied water
Challenge application: 70 and 35% w/w in distilled water

Twenty test and twenty control guinca-pigs were used in wois stedy.

In this study perforred using twunty guiuea pigs Mc~ lenum oxide (tectnicai) did act produce
evidence of skin sensitisation (delayed crataci hyperseassivity) in any of the test arimals.




920887D/IMA 150/SS

T swdy was designed o asse:. the skin seasitisation potential of Moiybdenum oxide (technical)
using the guinea-pig. The test substance may come into contact with skiz: during handling or use.

 The study was conducted in compliance with CECD Guideline for Testing of Chemicals No. 406
“&kin Sensitisation”. Adopted: 12 May 1981.

The method used was the guinea-pig maximisation test described by MAGNUSSON, B. and
KI'GMAN, A.M. (1970) Allergic Contact Dermatitis in the Guinea-pig : Identij.cation of contact
aiiergens, Thomas, C.C., Sprirgfield, Lliinois, U.S.A.

On this occasion tweaty test and twenty critrol animals were used.

“The albino guinea-pig was chossn as the iest species as it had been shown to be a suitable modei for
skin sensitisation studies and is the animal recommended in the test guideline.

The dose levels for the ~tudy were chosea ~n the basis of a prelimnary study in compliance with the
guideline.

The protocol was approved by the Study Director and HRC Management on 27 Juiy 1992 and by the

Sponsor on 31 Tuly 1992.
The experimental nhase was undertaken between 15 September and 17 Octolsr 1992.
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Identity: ;' /bdenum ..xide (technical)

Chemical name: Molybd. .. .n oxiae
Lot numc.ur: C

Expiry: Indefinite

Purity: 90% MoO,
Appearance: Grey powder
Storage conditions: Room temperature

Date received: 8 June 1990




920887D/IMA 15a/SS

*Fcny hellthy fomale mlhpamns and non-pre;mnt albin guinea-pigs of the Dunkin/Hartley strain
T were o‘mined from D. Hall, Newchurch, Staffordshire England.

"hemnmlsmmﬁewesghtmgeofﬁtoﬁ:%gon arrival ané approximately six to seven
weeks of age.  All the guinea-pigs were acciimatised to the experiinental eavironment for twelve days
prior to allocation to the main study.

An additional four ammals, fro.a the same supplier, were used for the pieliminary investigations.
' The lninials on the main study were allocated without conscious bias to two groups as follows:

Group Numbrr of Animal
animais oumbers

‘Control animals 20 3950 to 3969

Test animals 20 3970 to 3989

The guinea-pigs were housed in groups of ten in suspended metal cages with wire mesh floors in
Building R 17 Reom 13.

A vitamun C enriched guinea-pig dier FD1 and drinking water were provided ad libitum. Hay was
given weekiy.

The batch of diet used fo: the study was not analysed for nutrients, possible contaminants or micro-
organisms.

Resvlts of routine physical an chemical examinat’on of drinking water at source, as conducted
usually weekly by the supplier, are made available to Huatingdon Research Tentre Ltd. as quarterly
summaries.

Ardinal vcom temperature was maintained at approximately 21°C and relative humidity at 30 - 70%.
These environmental paramcters were recorded daily. Air exchzage was maintained at approximately
15 air clianges per hour and lighiing was controlied by means of a time switch to give 12 hours of
artiticial light (0700 - 1900 Lours) in each 24 hours period.

Each animal «vas identified by ear tattoc number. This cumber was unique within the HRC Industria!
Tuxiculogy Department throughout the duration of the study. Each cage was identified by a coloured
label displaying the study schedule number, animal numbers and thc initizis of the Study Director and

Home Office licensee.
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POSITIVE CONTROL

The sensitivity of the guinea-piz strain used is checked periodically at HRC with formalin, a known
sensiiiser. The results of recer: *ests are presented in Appendix 3.

TEST SURS1ANCE PREPARATION

The tes: substance was prepared prior to each applicatior on the day of dosing in the approprize
vehicle.

The absorption of the test substance was not determined.

The homogeneity, stability and purity of the test substance were the responsibility of the Sponsor.

TREATMENT PROCEDURE

Preliminary study

The intradermal and topical irritancy of a range of dilutions of the test substance was investigated to
identify where possible (a) concentratiors of ihe test substance that will produce jrritation suitable for
me induction phase of the mair study and (b) 2 maximum non-irritant concentration by the topical
routc of administration for the chalienge phase.

The numerical values given to the dermal reactions observed in the preliminary tests are shown in

Appendix 2.
Selecﬁonofcomaionsofmmbmmfmtheminsnﬂy

Based on the results of the preliminary investigations, the following concentrations of Mo. ybdenum
oxide (technical) were selected:

Induction intrad:vmal injection - 5% w/w in water for irrigation
Induction topical application - 70% w/w in distilled water

Topical ctalienge - 70 and 35% w/w in distilled water

From preliminary investigations 76 % w/w in distilled water was the maximvm practical
concentration and did not give rise o irritating effects.




Tniction istradermal injections - test arimals

A 40 x 60 mm area of dorsal skin on the scapular region of the guinea-pig was clipped free of
hair with electric clippers. Three pairs of intradermal irjections were made into 2 2 x 4 cm
gieca within the clipped area as shown in Figure 1.

Injectables for ihe test animals were prepared as follows:

1. Freund’s complete adjuvant* was diluted with an equal volume of water for irrigation
(Ph.Eur.).

2.  Molybdenum oxide (technical), 5% w/w in water for irrigation.

3.  Molybdenum oxide (technical), 5% w/w in a 50 : 50 mixwure of Freund’s complete
" adjuvant and water for irrigation.

 Induction topical spplication: - test animals

The preliminary investigations indicated that the maximum practical concentration of the test
substance for topical a, plication (70%) did not produce skin irritation. Therefore, six days
after the injections, the same 40 x 60 mm interscapular area was clipped and shaved fiee of
hair and the site was pre-treated by geatle rubbing with 0.2 ml per site of 10% w/w sodium
lauryl sulphate in petrolatum. Tweaty-four hours later a 20 x 40 mm patch of Whatman No.
3 paer was saturated with approximately 0.4 mi of Molybdenum oxiie (technical), 70% w/w
in distilied water. The patch was placed on the skin of the test animals and covered by a length
of impermeable plastic adhesive tape (50 mm width "Blenderm”). This in turn was firmly
secured by elastic adhesive bandage (50 mm width “Elastoplast”) wound round the torso of the
animal and fixed with "Sleek" impeivious plastic adhesive tape. The dressing was left in place
for 48 hours.

nduction - contrel animals

During the induction phase, the contrul animals were treated similarly to the test animals with
the exception that the test substance was omitted from the intradermal injections and topical
application.

The dermal reactions observed after each induction phase in both control and test animals by
group are shown in Table 1.

Difco Labors*ories, Detroit 1, Michigan, U.S.A.




Challenge

"Sleek".

GBSERVATIONS

Clinical si

Bodyweight

applications.

Nunal reennnoee

B e ——

No erythema

Slight erythema
We!l-detined erythema
Modesate erythema

Qedema formation:

No cedema
Slight cedema

Challenge - control and test animals

The control and test animals were challenged topically two weeks after the topical induction
application using Molybdenum oxide (technical), 70 and 35 % wiw ir distilled water.

Hair was removed by clipping and then shaving from an area on the left flank of each
guinea-pig. A 20 x 20 mm patch of Whatman No. 3 paper was saturated with approximately
0.2 ml of Molybdenum oxide (technical), 70% w/w in distilled water and applied to an anterior
site on the flank. Molybdenum oxide (techaical), 35% w/w in distilled water was applied in
a similar manrner to a posterior site. The patches were sealed tc ihe flank for 24 hours under
strips of “Blenderm" covered by "Elastoplast” wound round the trunk and secured with

All animals were observed daily for signs of ill health ur toxicity.

The bodyweight of each guinca-p:Z on the main study was recorded on Day 1 (day of intradermal
injections) and on the last day observations arc made of dermal responses to the challenge

The dermal reactions resulting from intradermal injectior and topical application on the preliminary
study, and topical application at the chailenge were assessed using the following numerical system.

Erytbexa and eschar formation:

Severe ervthema (beet redness) to slight eschar formation (injuries ia depth)

Well-defined oedema {edges of area well-defined by definite raising)
Moderate cedema {(raised approximately ! millimetre)

Severe oedema (raised more than ! millumetre and exteading
beyond th area of expasure)

920887D/IMA 152/38
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termal response-at : intndem'al injcciion sites was recorded in ihe
y to assist in the choice of concentrations for the main study.

Ay other lesion ot covered by this scoring syster was described.

 The challenge sites were evalusted 24, 48 and 72 hours after removal of the patch:ss.

INTERPRETATION OF RESULTS

Dermal reactions in the test animals elicited by the challenge application were compared with the
findings simultaneously obtained in the contro! animals.

A test animal was considered to show positive evidence of delayed contact hypersensitivity if the
observed dermal reaction at challenge was definitely more marked and/or persistent than the
maximum reaction seen in animals of the contrul group.

If the dermal reaction seen in a test animal st challenge was slightly mr == marked and/or persistent
than (but not clearly distinguishable from) the maximum reactiop seer: . . 'rr ;) animals, the result
for that test animal was classified as inconclusive.

A test animal was considered to snow no evidence of delayed contact hypersensitivity if the derinal
reaction resulting from the chailenge application was the same as, or less marked awd/or persistent
than the maximum reacticn seen in animals of the control group.

ARCHIVES

All raw dsta and etdy related documents generated during the course of the study at Huntingdon Life
Scieaces, together with a copy of thie final report will be lodged in the Huntingdon Life Scienves
Archive, Huntingdon.

Such records will be retained for a minimum period of five years from the date of issue of the final
report. At the end of the five year retention period the client will be contacted and advice sought on
the future requirements. Under no circumstances will any item be discarded without the client’s
knowledge.
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CLINICAL SIGNS

No sigus of ii! health or voxicity were recorded.

BCDYWEIGHT
Individus! bodyweights are shown in Appendix 1.

‘Bodyweight increases were recorded for all guinea-vigs over the periori of the study.

™DUCTION

Dermal reactions seen foliowing the induction applications arz summarised in Table 1.
Intradermal injections

Necrosis wzs recorded ai sites receiving Freund’s Complete Adjuvant in test and control animals.

Slight irritstion wzs seen in test animals at sites receiving Molybdenum oxide (technical), 3% w/w
in water for irrigation and ac irritation was observed in control animajs receiving water for irrigation.

Topical application

Staining (gre:" of the test sites prevented assessment of irritation in all test animals following topical
application with Molybdenum oxide (technical), 70% w/w in distilled warer.

Slight erythema was seen in the control guinea-pigs.

CHALLENGE

The numerical values given to the dermal reactions elicited by the challenge application are shown
in Table 2.

The dermal rzsponses seen in the test animals wese similar to those of the controls.




s'hu test, puformed in twenty allnno
uvitbncerof skm sensmmmn (delayed conuu hypenensmv:ty) in any of the animals.
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FIG'JRE 1

Pusition of intracermal injections and topical induction application

The rectangle cutiizes the 2 x 4 cm clipped scapular area in which injections are made and o which
the topscal induction application is made one week iater.

Control animals.

(1; 0.1 ml of Freund’s complete adjuvant 50 : 50 with water for irrigation (Ph. Fui.).
0.1 ml of water for irrigation.
0.1 m! of Freund’s complete adjuvant 50 : 50 with waier for irrigation.

Test animals:

(1) 0.1 ml of Freund’s complete adjuvant 50 : 50 with water for irrigation (Ph. Eur.).

) 0.1 ml of Molybdc..um oxide (technicai), 5% v/w in water for irrigation.

(3) 0.1 mi of Molyhdenum oxide (technicai), 5% w/w ina 50 : 50 mixture of water for irrigation
and Freund’s complete adjuvant.

A volume of 0.1 ml was injected into both the left and right injection sites.




g Slight grey staining
G Unpable to as:sss irritation due to grey staining
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TABLE 2

Molybdeoum oxide (tecicical)

Freund’s treated controls

i
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3959

*  Dryness and sloughing of the epidermis
A Anterior site, exposed to Molvbdenum oxide (technical), 70% w/w in distilled water
P  Postericr site, exposed to Molybdenum oxide (technica, 35% w/w in distilled water

Slight grey staining was observed ce ali sites




A Aanterior site, exposed to Molybdeaum oxide (technical), 70% w/w in distilled water
Posterior site, exposed to Molybdeoum oxide (technical), 35% w/w in distilled water

P

Slight grey staining was observed on all sites
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{contizmed)

Test animals

Resolts
Positive (+)
Negative (-)
Inconclusive ()

|
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3979

A Anterior site, exposed to Molybdenum oxide (technical), 70% w/w in distiiled vater
P Posterior site, exposed to Molybdenum oxide (technical), 35% w ‘w in distill=d wate~

Slight grey staining was observed on all sites




B
8

Results
Positive (+)

Negative (-)
Incoociusive (1)

Dryness snd sloughing of the epidermis
A Anterior site, exposed to Molybdenum oxide (techaical), 70% w/w in distilled water

P Posterior site, exposed to Molybdenum oxide {technical), 35% w/w in distilled water

]

Slight grey staining was observed on all sites
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Last dey of study
17 October 1992

498
490
522
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APPENDIX 2
(contimec)

Topical appiication

Vekicle: distitied water

g
3

Guinea-pi3 Concentration
number

=
o
5

S

coococjococonlocoolooool® g
]

coococlocovw|looooloooe}l ?—IL

ooooloooce|©

cooolocoocloooo|lococooild &
o]

coo0olomsoo|looconiocococn

¢
0
(¥
0
0
0
o
0

vooolocosjcoooc|oooomM|y

E  Erythema (0-4 numexical scores)
O  Oedema (C-4 numerical scores)

Slight grey staining was observed on all dose sites
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AMMONIUM DIMOLYBDATF

SKIN SENSITISATION IN
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This report has been audited by Huntingdon Life Sciences Quality Assurance Department
(Huntingdon). The methods, practices and procedures reported herein are an accurate description of
those employed at Huntingdon during the course of the study. Observations and results presented in
this final report form a true and accurate representation of the raw data generated during the conduct
of the study at Huntingdon.

Certain studies such as that described in this report, are conducted at Huntingdon in a setting which
involves frequent repetition of similar or identi procedures. At or about the time the study
described in this report was in progress, ‘process-based” inspections were made by the Quality
Assurance Department of critical procedures relevant to this study type. The findings of these
inspections were reported promptly to the Study Director and to Management, Huntingdon Life
Sciences.

Date(s) of inspection 9 - 16 October 1992

Date(s) of reporting inspection findings
to the Study Director and Management 16 October 1992

Date of reporting audit findings to the
Study Director and Management 12 November 1952

Peter Watson,

Quality Assurance Unit Head,
Department of Quality Assurance,
Huntingdon Life Sciences Ltd.
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A study was performed to assess the skin sensitisation potential of Ammonium dimolybdate using the
guinea-pig. The method foilowed was that described in:

OECD Guideline for Testing of Chemicals No. 406 "Skin Seisitisation”. Adopted: 12 May
1981.

MAGNUSSON, B. and KLIGMAN, A.M. (1970) Allergic Contact Dermatitis in the
Guinea-pig : Identification of contact allergens, Thomas, C.C., Springfield, lllinois, U.S.A.

Based on the results of a preliminary study and in compliance with the guideline, the followiag dose
levels were selected:

intradermal injection: 0.1% w/w in water for irrigation
Topical application: 90% w/w in distilled water
Challenge application: 90 and 45% w/w in distilled water
Twenty test and twenty control guinea-pigs were used in this study.
In this study performed using twenty guinea pigs Ainmonium dimoiybdate produced evidence of skin

sensitisation (delayed contact bypersensitivity) in four test animals. A second challenge application
confirmed this result for one animal oniy.




ofrAmnomumdmolybdnumﬂle
rskmmlringhmdlmzoruu ‘

' -OECDVGmdelmeforTuungonemcals No. 406

ulad \vu the xumea-plg mmaion test described by MAGNUSSON, B. and
A.M. (1970) Allergic Contact Dermatitis in the Guinea-pig : Identification of contact
Thomas, C.C., Springfield, lllinois, U.S.A.
"V:Onmumnontwmwandtwentyeomlammdsmused

',’lhealbmgum—plgwschomasmemspecmalthadbeenshowntobeasumblemodel for
stmamiﬁsdonsmdnesmdlsﬂleammlmmmended in the test guideline.

imdoselevelsforthesmdymchosenon&ebaslsofapmlmmary study in compliance with the
- f"nu ptotocol was approved by the Study Director and HRC Management on 27 July 1992 and by the
Spomoron 31 July 1992.

'Theexpmmemlphseofd:emnnmdywasundmkenbuweenw&pwmb«mdnwbu
1992
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Ammonium dimolybdate
Ammonium dimolybdate
Lot number: ‘ 35
Expiry: Not availabie to HRC

Composition: Mo: 56.4%
NH,: 10.5%

Appearance: White powder
Storage conditions: Room temperature

Date received: 8 June 1990




were in the wudltnmof”ﬂtom:onarivdnd approximately six to seven
L An additional i anjmds, from the same supplier, were used for the preliminary investigations.

guinea-pigs were acclimatised to the experimental environment for nineteen

- fhunmnls on the main study were allocated without conscious biss to two groups as follows:

-~ Coutrol animals 20 4030 to 4049
- Testamimals 20 4050 to 4069
mguinel-pipmhouud,inmupsofminsuspendedmeulcagawiﬂxwirewhﬂoorsin
"Building R 17 Room 13.
A vitamin C euariched guinea-pig diet FD1 and drinking water were provided ad libitum. Hay was

Results of routine physical and chemical examination of drinking water at source, as conducted
usually weeklybythesuppli«,mmde:vailablemﬂunﬁngdonkmch Ceatre Ltd. as quarterly

Animal room temperature was maintained uappmximam,lyZl’Cmdrdnivehumidityn%-?O%.
These environmental parameters were recorded daily. Air exchange was maintained at approrimately
15 air changes per hour and lighﬁnzwscomlledbymumofaﬁmeswiwhwgive 12 hours of
artificial light (0700 - 1900 hours) in each 24 hours period.

- Each animal wasHuﬁﬁdbywmoowmbs.,hkwmb«wsuﬂmwi&h&eﬂkcmm
Toxicology Department throughout the duration of the study. Each cage was identified by a coloured
labeldisphyingdlesmdysehedulemmber’,mimdmmbetsmdtheiniﬁalsoftheShﬂyDi:mmd ,
Home Office licensee.
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The seasitivity of the guinea-pig strain used is checked pericdicaily at HRC with formalin, a known
sensitiser. The results of recent tests are presented in Appendix 3.

TEST SUBSTANCE PREPARATION

The test substance was prepared prior to each application on the day of dusing in the appropriate
vehicle.

The absorption of the test substance was not determined.

The homogeneity, stability and purity of the test substance were the responsibility of the Sponsor.

TREATMENT PROCEDURE
Preliminary study

The intradermal and topical irritancy of a range of dilutions of the test substance was investigated to
identify where possible (a) concentrations of the test substance that will produce irritation suitable for

the induction phase of the main study and (b) 2 maximum non-irritant concentration by the topical
route of administration for the challenge phase.

The numerical values given to the dermal reactions observed in the preliminary tests are shown in
Appendix 2.

Selection of concentrations of test substance for the main study

Based on the results of the preliminary investigations, the following concentrations of Ammonium
dimolybdate were selected:

Induction intradermal injection - 0.1% w/w in water for irrigation

This was the maximum practical concentration that could be prepared and dosed intradermally.
Induction topical spplication - 90% w/w in distilled water

Topical challenge - 90 and 45% w/w in distilled water

From preliminary investigations 90% w/w in distilled water was the maximum practical
concentration and did not give rise to irritating effects.
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"7'A40x60mmmofdorsalskmonﬂneswularregmnof&egmnu—pngwasdlppedﬁeeof
hair with electric clippers. Three pairs of intradermal injections were made into a 2 x 4 cm
area within the clipped area as shown in Figure 1.

 Injectables for the test animals were prepared as follows:

Freund's complete adjuvant* was diluted with an equal volume of water for irrigation
(Ph.Eur.).

Ammonium dimolybdate, 0.1% w/w in water for irrigation.

Ammonium dimolybdate, 0.1% w/w in a 50 : 50 mixture of Freund's complete adjuvant
and water for irrigation.

Induction Sopical application - test animals

The preliminary investigations indicated that the maximum practical concentration oi the test
substance for topical application (90%) did not procuce skin irritation. Therefore, six days
after the injections, the same <0 x 60 mm interscapular area was clipped and shaved free of
hair and the site was pre-treated by geatle rubbing with 0.2 ml per site of 10% w/w sodium
lauryl sulpbate in petrolatum. Twenty-four hours later a 20 x 40 mm patch of Whatman No.
3 paper was saturated with approximately 0.4 mi of Ammonium dimolybdaie, 90% w/w in

distilled water. Theptwhwnplwedontheshnofﬂnemmalsmcoveredb) a length
af imnermachla nlasia adhasiva ."T.’.' 80 ramn width "m..mi..-.-\ Thi< in turn wac _ﬁ_{_-\lh.u

e e w————

secured by elastic adhesive bandage (50 mm width "Elastoplast™) wounc' round the torso of the
animal and fixed with "Slesk" impervious plastic adhesive tape. The dressing was left in place
for 48 hours.

Induction - control arimals

During the induction phase, the control animals were treated similarly to the test animals with
the exception that the test substance was omitted from the intradermal injections and topical
application.

The dermal reactions observed after each induction phase in both control and iest animals by
group are shown in Table 1.

Difco Laboratories, Detroit 1, Michigan, U.S.A.
12
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Choalleage - control and test animals

Th2 control and test animals were challenged topically two weeks after the topicai induction
applicatior using Ammorium dimolybdate, 90 and 45% w/w in distilled water.

Hair was removed by clipping and then shaving from an area on ihe left flank of each
guinea-pig. A 20 x 20 mm patch of Whatman N<;. 3 paper was saturated with approximately
0.2 m] of Ammonium dimolvbdate, 90% w/w in distilled waie: and applied to 2n anterior site
on the flank. Ammonium dimol:bdate, 45% w/w in distilled water was applied in a similar
manner to a posterior site. The patches were sealed to the flank for 24 hours under strips of
"Blenderm® covered by "Elastoplast” wound round the trunk and secured with "Sleek”.

A second challenge application was made cne week later to differentiate between irritation and
allergic responses following observation of irritant reactions ir the control animals after the first
challenge. The method empioved was similar o that described abeve, with the exception that

on this occasion Ammonium dimolybdate, S0 and 25% w/w in distilled water, was applied to
the right flank of all the control and test animals.

OBSERVATIONS
Climical si
All animals were observed daily for signs of ill health or toxicity.

Bodyweight

The bodyweight of each guinea-pig on the main study was recorded on Day 1 (day of intradermal

iniections) and on the last dav observations are made of dermal responces to the challeng=

e

applications.

Dermal responses

The dermai resctions resulting fiom intradermal injection and topical applicaticn on the preliminary
study, and topical applicaticn at the challenges were assessed using the foilowing numerical system.

Erythema and eschar formation:

No erythem~

Slight erythema

Well defired erythema

Meoderate erythema

Severe erytherma (beet redness) to slight eschar formation (injuries in depth)
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The diameter (mm) of the dermal response at the intradermal injection sites was recordsd in the
Vprehminary sludy only to assist in the enolce of concentrations for the main study.

' ':7?;, Any othef leslon oot covered by this seormg sys'sm was described.
The dullengp sites were svaluated 24, 48 and 72 hours after removai of the patches.

INTERPRETATION OF RESULTS

"Dermal reactions in the test animals elicited by the challenge application were compared with the
- findings simultaneously obtained in the contvol animals.

A test aninial was considered to show positive evidence of delayed contact hyperseasitivity if the
observed dermal reaction at challenge was definitely more marked and/or persistent than the
maximum reaction seen in animals of the control group.

If the dermal reaction seen in a test animal at challenge was slightly more marked and/or persistent
than (but not clearly distinguishable from) the maximum reaction seen in control animals, the result
for that test animal was classified as inconclusive.

A iost antimal was cousidercd 35 show 5o ovidence of delayed contast hyperssasitiviey if the darmal

reaction resulting from ihe challenge application was the same as, or less marked and/or persistent
than the maximrm reaction seen in animals of the control group.

ARCHIVES

All raw data and sudy related documeats generated during the course of the study at Huntingdon Life
Sciences, together with a copy of the final report will be lodged in the Huntingdon Life Sciences
Archive, Huntingdon.

Such records will be retained for a minimum period of five years from the date of issue of the final
report. Atmeendofﬂleﬁveywrexnuonpmodﬂlednntwﬂ‘ be contacted and advice sought on
the fature requirements. Under no circumstances will any item be discarded without the clieat’s
knowledge.




CLLJICAL SIGNS

No sizns of ill health or toxicity were recorded.

BODYWEIGHT
Individual bodyweights are shown in Appendix 1.

Bodyweight increases were recorded for all guinea-pigs over the period of the study.

INDUCTION
Dermal reactions seen following the induction applications are summarised ir Table 1.

Necrosis was r~sorded at sites receiving Freund’s Complete Adjuvant in test and control anisi:als.

Slight irritation was seen in test animals at sites receiving Ammonium dimolybdate, 0.1% w/w in
wazer for irrigation and no irritation was observed in control animals receiving water for irrigation.

Togical spplication

Slight crythema was observed in test animais foilowing topical applicaiion with Ammouniu
dimolybdate, 90% w/w in distilled water.

Very sligh erytheraa was seen in the control guinea-pigs.

CHALLENGE

The numerical values given to the dermal reactions elicited by the challenge application are shown
in Table 2.

The der:wal responses seen at the anterior sitcs (90% w/w in distilled water) for control and test
animals were similar, irritation (well-defined to moderate in some cases) was recorded for most
animids. Results were assessed using the posterior site oniy (virtually ao dermal irritatina for
cont.ols) and the responses seen were inore marked for four of the twenty test animals ian those of
the coxutrols.




OONCLUSION

- In this test, performed in twenty albino guinea-pigs Ammonium dimolybdate produced evidence of
. skin sensitisation (delayed contact hypersensitivity) in four animals. This was confirmed by a second
- challenge application for one animal only.
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Fosition of 3 ] injections 2nd topical inducts applicati

The rectangle outlines the 2 x 4 cm clipped scapuiar area in whict injections are made and to w hich
the topical induction application is made one week later.

Control animals:

(1) 0.1 ml of Freund's coinpiete adjuvant 30 : 50 with water for trrigation (Ph. Eur.).

2) 0.1 mi of waier for irrigaticn.

(3) 0.1 ml of Freund's complate adjuvant 50 : 50 with water for ircigation.

Test animals:

(1) G.1 m! of Freunw '~ comprete adjuvant S0 : 50 with water for irrigation (Ph. Fur.).
0.1 mi of Ammonium dimclybdate, 0.1% w/w in water for irrigation.

0.1 ml of Ammonium dimolybdate, 0.1% w/w in a S0 : 50 mixwre of water for irrigation and
Freund’s complete adjuvant.

A volume of 0.1 m! was injected into both the left and right injection sites.







© 92916D/IMA 154/SS

: Asmoninm dimolybdase
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L Localised dermal reaction {restricted to a smail area of the challcnge site)

N Necrosis

NP Necrotic patch

*  Dryness and sloughing of the epidermis

% Thickening, d:yness and sloughing of the epidermis

A Anterior site, exposed to Ammonium dimolybdate, 90% w/w in distilled water
P Posterior site, exposed to Ammonium dimolybdate, 45% w/w in distilled water
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45% w/w in distilled water

dimolybdate, 90% w/w in distilled water

the epidermis

L Wmm(mb:mumofﬁoehﬂnpﬁb)
Dryness and sloshing of the epidermis
& Thickening, dryness and sloughing of

A Antericr site, exposed to Ammonium
P Posterior site, exposed to Ammonium dimolybdate
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Results*
Positive ()}
Negative (-)

Inconclusive (1)
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Localised dermal reaction (restricted to a small area of the challenge site)
Necrosis

Necrotic patch

Dryness and sloughing of the epidermis
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Anterior site, exposed ic Arimonium dimolybdaie, 90% w/w in distilled water
Posterior site, exposed 0 Ammonium dimolybdate, 45% w/w in distilled water
Result assessed on the posterior site only
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W

Dermal reactions observed afier the second challenge application with

A Anterior site, exposed to Am.. wium dimolybdate, 50% w/w in distilled water

P

Posterior site, exposed to Amii.aium dimolybdats, 25% w/w in distilled water
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distilled water
distilled

jum dimolybdate, S0% w/w
jum dimolybdate, 25% w/w i
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Posterior cite, exposed to
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Results
Positive (+)
Negative (-)

Inconclusive (1)
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Localised dermal reaction (restrictsd to a small area of the challenge site)
Dryness and sloughing of the cpidermis

Anterior site, exposed to Ammonium dimolybdate, 50% w/w in distilled water
Posterior site, exposed tc Ammonium dimolybdate, 25% w/w in distilled water
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Posterior site, expocad to Ammonium dimolybdate, 25% w/w in distilled water

L  Localised dermal reaction (restricted to a amall area of the ct
A Anterior site, exposed to Ammonium dimolybdate, S0% w/w in distilled water
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SODIUM MOLYBDATE 241/32

SKIN SENSITISATION IN
THE GUINEA-PIG

Huntingdon Research Centre Limited changed its name to Huntingdon Life Sciences Limited
with effect from 2' November 1995

Sponsor Testing facility

International Molybdenum Association, Huntingdon Life Sciences Ltd.,
Unit 7, P.O. Box 2,

Hackford Walk, Runtingdon,

119-123 Hackford Road, Cambridgeshire,

London, PE18 6ES,

SW9 OQT, E". SLAND.

ENGLAND.

Report issued 23 January 1996
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1.  Position of intradezma! injections and topical induction application
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1.  Dermal reactions observed aiter each induction
2. Dermal reactions observed after the chalicnge application with
Sodium molybdate 241/32
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| Laboratory Practice, niwd ngdom Complmu Programme, Department
ofl-leuth& Socnl Security l986mdmbuquemrevmon Department of Health 1989.

" EC Council Directive, sms EEC of 18 December 1986, (No. L 15/29).

" Good Laboratory Practice in the testing of Chemicals OECD, ISBN 92-64-12367-9, Paris
1982, subsequently republished OECD Environment Monograph No. 45, 1992.

United States Environmental Protection Agency, (TSCA), Title 40 Code of Federal
Regulations Part 792, Federal Register, 29 November 1983 and subsequent amendment
Federal Register 17 August 1989.

Japan Ministry of International Trade and Industry, Directive 31 March 1984 (Kanpogyo
No. 39 Environmental Agency, Kikyoku No. 85 MITI).

Sarsh A. Allan, B.Sc. (Hons.), C.Biol., M.1.Biol.,
Study Director,
Huntingdon Life Sciences Ltd.
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QUALITY ASSURANCE STATEMENT

Certain studies such as that descrited in this report, are conducted at HRC in a setting which involves
frequent repetition of similar or identical procedures. At .. about the time the study described in this
report was in progress, ‘process-based’ inspections were made by the Quality Assurance Department
of critical procedures relevant to this study type. The findings of these inspections were reported
promptly io the Study Director and to HRC Management.

This report has been audited by the Huntingdon Research Centre Quality Assurance Department. The
methods, practices and procedures reported herein are an accurate description of those employed at
HRC during the course of the study. Observations and results presented in this final report form a
tre and accurate representation of the raw data generated during the conduct of the study at HRC.

Date(s) of inspection 8-12 March 1993

Date(s) of reporting inspection findings
to the Study Director and HRC Management 12 March 1993

Date of reporting audit findings to the
Study Director and HRC Management 28 June 1993

P. Watson,

Systeiz; Compliance Auditor,
Department of Quality Assurance,
Huntingdon Research Centre Lid.




Bio!., M.LBiol.,

o Departmeat of Industrial Toxicology.
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A study was performed to assess the skin sensitisation potantial of Sodium molybdate 241/32 using
the guinea-pig. The method followed was that described

OECD Guideline for Testing of Chemicals No. 406 "Skin Seasitisation”. Adopted: 12 May
1981.

MAGNUSSON, B. and KLIGMAN, A M. (1970) Allergic Contact Dermatitis in the
Guinea-pig - Identification of contact allergens, Thomas, C.C., Springfield, Iilinois, U.S.A.

Based on the results of a preliminary study and in compliance with the guideline, the foilowing dose
leveis were selected:

Intradermal injection: 5% w/w in water for irrigation

Topica. application: 10% w/w in distilled water

Challenge application: 70 and 35% w/w in distilled water
Twenty test and twenty control guinea-pigs were used in this study.

In this study Sodium molybdate 241/32 did not produce evidence of skin sensitisation (delay J contact
hypersensitivity) in any of the test animals.
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udy esigned to ,m 'ﬂ:e shn sensitisation powntnl of Sodium molybdate 241/32 using
L the gmna-pu 'l'he mtsubmnee may eome into contact with skin during handling or use.

—Tlle,study was conducted in eomplxmce wlm.

" OECD Guideline for Testing of Chemicals No. 406 "Skin Sensitisation”. Adopted: 12 May
- 1981.

The method used was the guinea-pig maximisation test described by MAGNUSSON, B. and
KLIGMAN, A.M. (1970) Ailergic Contact Dermatitis in the Guinea-pig - ldentification of contact
allergens, Thomas, C.C., Springfield, Illinois, U.S.A.

On this occasion twenty test and twenty control animals were used.

The albino guinea-pig was chosen as the test species as it had been shown to be a suitable model for
skin sensitisation studies and is the animal recommended in the test guideline.

" The dose leveis for the study were chosen on the basis of a preliminary study in compliance with the
guideline.

The protecol was approved by the Study Director and HRC Management on 31 March 1993 and by
the Spoasor on 2 April 1993.

The experimental phase of the study was undertaken between 30 April and 4 June 1993.
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Identity: Sodium molybdate 241/32

Chemical name: Not avaiiable to HRC

Batch number: 241/32

Expiry: Not available to HRC

Purity/Composition: See certificate of analysis (Appendix 4)

Appearance: White powder

Storage conditions: Room temperature

Date received: 24 March 1993
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Forty healthy female nulliﬁlrons and non-pregnant albino guinea-pigs of the Dunkin/Hartley strain
- ‘were obtained from D. Hall, Newchurch, Staffordshire, England.

The animals were in the weight range of 286 to 377 g on arrival and approximately six to seven
- weeks of age. All the guinea-pigs were acclimatised to the experimcn*sl environment for 4 days prior
to allocation to the main study.

An additional six animals, from the same supplier, were used for the preliminary investigations.
The animals on the main study were allocated without conscious bias to two groups as follows:

Group Number of Animal
animals pumbers

Control animals 20 1550 to 1569

Test animals 20 1570 to 1589

The guinea-pigs were housed in groups of tea in suspended metal cages with vire .~est flons in
Building R 17 Room 13.

A vitamin C enriched guinea-pig diet FD1 and drinking water were provided ad libitum. Hay was
given weekly.

The batch of diet used for the study was not analysed for nutrients, possible contaminants or micro-
organisms.

Results of routine physical and chemical examination of drinking water at source, as conducted
usually weekly by the supplier, are made available to Huntingdon Research Centre Ltd. as quarterly
summaries.

Animal room temperature was maintained at approximately 21°C and relative hum:dity at 30 - 70%.
These environmental parameters were recorded daily. Air exchange was mainta:i:«d a: approximately
15 air changes per hour and lighting was controlled by means of a time switch to give 12 hours of
artificial light (0700 - 1900 hours) in each 24 hours period.

Each animal was identified by ear tattoo number. This number was unique within the HRC Industrial
Toxicology Department throughout the duration of the study. Each c:  was id<ntified by a coloured
label displaying the study schedule number, animal numbers and tH= "~ i-lIs of the Study Director and
Home Office licensee.




IMA 15a/930983/SS
POSITIVE CONTROL

The sensitivity of the guinea-pig strain used is checked periodically at HRC with formalin, a known
sensitiser. The resu'ts of recent tests are presented in Appendix 3.

TEST SUBSTANCE PREPARATION

The test substance was prepared prior to each application on the day of dosing in water for irrigation.
The absorption of the test substance was not determined.

The homogeneity, stability and purity of the test substance were the responsibility of the Sponsor.

TREATMENT PROCEDURE
Preliminary study

The intradermal and topical irritancy of a range of dilutions of the test substance was investigated to
identify where possible (a) concentrations of the tst substance that would produce irrita.ion suitable
for the induction phase of the main study and (b) a maximum uon-irritant concei. ation by the topical
route of administration for the challenge phase.

The numerical values given to the dermal reactions observed iu the prelimirary tests are shown in

Appendix 2.
Selection of concentrations of test substance for the main study

Based on the results of the preliminary investigations, the :oiic- ing
molybdate 241/32 were selected:

o alan AF Cadl
OnCEnirations or SOGium

Induction. intradermal injection - 5% w/w in water for irrigation
Induction topical application - 70% w/w in distilled water

This was the maximum practical concentration that could be prepared and dosed topicatlly and
did not give rise to irritating effects.

Topical challenge - 70 and 35% w/w ir distilied waler

From preliminary investigations 70% w/w in distilled water was the maximum practical
concentration and did not give rise to irritating effects.
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e procedure may be considered in two parts, Induction and Challenge.

 Iduction intradermal injections - test animsls

A 40 x 60 mm area of dorsal skin on the scapular region of the guines-pig was clipped free of
hair witk electric clippers. Three pairs of intradermal injections were made into a 2 x 4 cm
area within the clipped area as shown in Figure 1.

Injectables for the test animals were preparsd as follows:

Freund’s complete adjuvant® was diluted with an equal volume of water for irrization
(Ph.Eur.).

Sodium molybdate 241/32, 5% w/w in water for irrigation.

Sodium molybdate 241/32, 5% w/w mn a 50 : 50 mixture of Freund’s complere adjuvant
and water for irrigation.

Induction topical application - test animals

The preliminary investigations indicated that the maximum practical concentration of the test
substance for .opical application (70%) did not produce skin irritation. Therefore, six days
after the injections, the same 40 x 60 mm interscapular area was clipped and shaved free of
hair and the site was pre-treated by gentle rubbing wi. 0.2 ml per site of 10% v/w sodium
laury! sulphate in petrolatum. Twenty-four hours later a 20 x 40 mm patch of Whatman No.
3 paper was saturated with approximately 0.4 m! of Sodium molybdate 241/32, 70% w/w in
distilled water. The patch was placed on the skin of the test animals 2nd covered by a length
of impermeable plastic adhesive tape (50 mm width "Blenderm®). This in turn was firmly
secured by elastic adhesive bandage (50 mm width "Elastoplast™) wound round the torso of the
animal and fixed with "Sleek” impervious plastic adhesive tape. The dressing was left in place
for 48 hours.

Induction - control animals

During the induction phase, the control animals were treated similarly to the test animals with
the exception that the test substance was omittea from the intradermal injections and topicai
application.

The dermal reactions observed after each induction phase in both control and test animals by
group are shown in Table 1.

Difco Laboratories, Detroit 1, Michigan, U.S.A.
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Crallenge
Challenge - control and test animals

The control and test aniinals were challenged topically two weeks aftar the topical induction
application using Sodium molybdate 241/32, 70 aad 3% w/w in distitled water.

Hair was removed by clipping and then shaving from an area on the left flank of each
guinea-pig. A 20 x 20 mm patch of Whatman No. 3 paper was saturated wich approximately
0.2 ml of Sodium moiybdate 241/32, 70% w/w in distilled water and apgplied to an aaterior site
on the flank. Sodium moiybdate 241/32, 35% w/w in distiliad water was appiied i~. a similar

manner to a posterior sitz. The patches were sealed to the flank for 24 hou:s under strips of
"Blenderm”™ covered by "Elastoplast” wound round the trunk and seciired with "Sleek".

CBSERVATIONS
Qlinical sign.
All animals were observed daily for s: s of ill health or roxicity.

Bodyweight

The bodyweight of each guinea-pig on the main study was recorded ~n Day 1 (day of intradermal
injections) and on the last day observations were made of dermal responses te the challenge
applications.

Dermal responses

The dermali reactions resuiting from intradermal injection and topical application on the preliminary
study, and topical application at the challenge were assessed using the following numerical system.

Erythe: - ~.d eschar formation:

No erythema
Slight erythema

Well-defined erythema
Moderate erythema
Se.cic < ythema (beet redness) to slight eschar formation (injuries in depth)

QOedema formation:

No oedema
Slight oedema
Well-defined oedema {edges of arca well-defined by definite raising)
Mederate cedema (raised approximately 1 miliimetre)
1

Severe oedema (raised more than | millimetre and extending
beyond the ares of exposure)
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etex (mm) of the dermal response at the inradermal injection sites was recorded in the
to-assist in the choice of concentrations for the main study.

Anyothel’ tesion notcoveredby this scoring system was described.

" The challenge sités were evaiuased 24, 48 and 72 bours after removal of the patches.

" INTERPRETA™ ' 'N OF RESULTS

Dermal reacti... .n the test animals elicited by the challenge appl:cation were comparct with the
findings simultaneously obtained in the control animals.

A test animal was considered to show positive evidence of delayed contact hypersensitivity if the
observed dermal reaction at challenge was definitely more marked and/or persistent than the
maximum reaction seen in animals of the control group.

If the dermal reaction seen in & test animal at challenge was slightly more marked and/or persistent
than (but not clearly distinguishable from) the maximum reaction seen in control animals, the resuit
for that test animal was classified as inconclusive.

A test animal was considered to show no evidence of delayed contact hypersensitivity if the dermal
reaction resulting from the challenge application was the same as, or less marked and/or persistent
than the maximum reaction seen in animals of the control group.

ARCHIVES

Al raw data and study related documents generated during the course of the study at Huntingdon Life
Sciences, together with a copy of the final report will be lodged in the Huntingdon Life Sciences
Archive, Huntingdon.

Such records will be retained for a minimum period of five yeass from the date of issue of the final
rcport. At the end of the five year retention period the client will be contacted and advice sought on
the future requizements. Under no circumstances will any item be discarded without the client’s

knowledge.
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CLINICAL SIGNS

Ne signs of ill health or toxici'y were recorded.

s 3YWEIGH:
Individual t »dyweights are shown in Appendix 1.

Bodyweight increases were recorded for all guinea-pigs over the period of the study.

INDUCTION
Dermal reactions seen following the induction applications are summarised in Table 1.
Intradermal injections

Necrosis was recorded at sites receiving Freund’s Complete Adjuvant in test and control animals.

Slight irritation was seen in iest animals at sites receiving Sodiuim molybdate 241/32, 5% w/w in
water for irrigation. No irritation was observed in the control animals receiving water for irrigation.

Topical appiication

Slight erythema was observed in test animals foilowing topical application with Sodium molybdate
241/32, 70% w/w in distilled water.

Very slight erythema was seen in the control guinea-pigs.

CHALLENGE

The numerical values given to the dermal reactions elicited by the challenge application are shown
in Table 2.

There were no dermal reactions seen in the test animals that were considered to be evidence of a skin
sensitisation response.




In this swdy, Sodium molybdate 241/32 did not produce evidence of skin sensitisation (delayed
 contact hyperseasitivity) in any of the test animals.
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AIGURY 1

Position of intradermal injections sad tenical induction applicati a

The rectangle outlines the 2 x 4 cm clipped scapular ares .« hicl injcctions a/¢ made and to which
the topica! induction application i- made one week lster.

Control animals:

(1) 0.1 ml of Freund’s complete adjdvant 56 : 50 witk wate, for wagztion (h. Karl).

(2) 0.1 ml of water for irrigation.

(3} 0.1 ml of Freund’s complete adjuvant 50 : 5G wit water i+ (g on.

Test animals:

(1) 0.1 ml of Freund’s complete adjuvant 50 : 50 with watsr 7o irreg, dov (Ph 7
(2) 0.1 mi of Sodium molybdate 241/32, 5% w/w in water for irrigatic:

(3) 0.1 ml of Sodium molybdate 241/32, 5% w/w in » 50 : 50 mixsur- .. v-ater fos arigation ard
Freund’s complete adjuvant.

A volume of 0.1 mi was injected into both the left and right injectorn s
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TABLE 2

Sodium molybdate 241/32

Freund’s treated controls

Guinea-pig
number

T
3

1550

1551

1552

1553

1554

1555

1556

1557

1558

cec|leococlocjoo|oo|oo|oo|oco|ooc]loco|*>|R
ooloc|oo|oo|oeo|ooloo|loo|ooloco
co|loo|oocloocjooc|oeo|oo|ocoloo]oe
ocoloocjoc|loo|ooc|oo|loojloo|oc|oe
co|oo|looc|oo|ooloc|oo|ooclooloalm

Omiom!OmfOom|OomM|OoOmMjOmMiOom|oOomjOm
co|oclooloojoo|oojocjoojoo

1559

Anterior site, exposed to Sodium molybdate 241/32, 70% w/w in distilled water
Posterior site, exposed to Sodium molybdate 241/32, 35% w/w in distilled water
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Anterior site, exposed to Sodium molybdate 241/32, 70% w/w in distilled water
Posterior site, exposed to Sodium molybdate 241/32, 35% w/w in distilled water

and sloughing of the epidermis
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TABLE 2

(consimred)

Test animals

Resuits
Positive (+)
Negative (-)

Inconclusive (+)

Guinea-pig
number

B
g
&
N}
o o
)
3

1570

1571

oeloo}l™

*

1572

1573

1574

col|loc|oo cogloeoloe v
oloclooc|ooc|ocjool>»
co|loocloo]loe

o

*

coloolooc]lovloolocajoal»|y

Oo|loo|loOo|loo|Oo0]loo|jooC

*
*

ocojoolooloo|looloolooloo|oclool|™

coloo|lOoQ
oOo|loe0loQ
oQleocjloQ O_O*
oCojeoeo|joeco|oO

omjomjomjom|omjomjom|OoOm|Om|Om g‘g

Dryness and sloughing of the epidermis
Anterior site, exposed to Sodium molybdate 241/32, 70% w/w in distilled water
Posterior site, exposed to Sodium molybdate 241/32, 35% w/w in distilled water
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Results
Positive (+)
Negative (-)

Inconclusive (1)

i
£|f

1584

1585

1586

:cooeccagccooco?'

1587

*

1588

1589

Om|iOmiOoOwWjOomiom|OmiomiomiOm|{Om
oo|lcolowm|ooloo|oo|oo|loo|looloe|>|R]
ocoloolon|looc]ooloolooleoo|ocoleoo|w
oco|locloploc|looc|co|oclocoloo|oo}™
oologlew|ooloo|jooc|og|ocloo|oe|>|R
=
coloo|op|eoc|oo|oolocloc]oc]ee 'vg

OO O«

Dryness and sloughing of the epiderniis
Anterior site, exposed to Sodium molybdate 241/32, 70% w/w in distilled water
Posterior site, exposed to Sodium molybdate 241/32, 35% w/w in distilled water
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APPENDIX 1

Guinea-pig Day 1 Last observation day
pumber 10 May 1993 4 June 1993

1556 414 612
1551 376 540
1552 357 514
1553 378 573
1554 366 596
1555 357 525
1556 347 473
1557 388 450
1558 370 479
1559 363 505
1560 351 518
1561 337 520
1562 335 449
1563 347 41
1564 348
1565 337 468
1566 340 494
1567 349
1568 348 432
1569 359

1570 378
1571 372
1572 367
1573 360
1574 361
1575 341
1576 335
1577 355
1578 351
1579 353
1580 344
1581 344
1582 381
1583 359
1584 347
1585 347
i586 346
1587 349
1588 351
1589 354
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APPENDIX 2

{continued)

Topical application

Vehicle: distilled water

Guinea-pig Concentration
number % wiw

cooco|jocoo(l
cooo|loocooco|O
rTooo|loocoollm
cocoolovwoc|C
coooloooo|m
cooclooco|O

FErythema (0-4 numerical scores)
QOedema (04 numerical scores)
Localised dermal reaction
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MOLYBDENUM OXIDE {PURE)

SKIN SENSITISATICN IN
THE GUINEA-PIG

Huntingdon Research Centre Limived changed its name to Huntingdon Life Sciences Limited
with effect from 2i November 1995

Sponsor Testing facility

International Molybdenum Association, Huntingdon Life Sciences Lid.,
Unit 7, P.O. Box 2,

Hackford Walk, Huntingdon,

119-123 Hackford Road, Cambridgeshire,

London, PE18 6ES,

SW9 OQT, ENGLAND.
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~ Federal Register 17 August 1989.
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Sarah A. Allan, B.Sc. (Hons) C Biol., M.L.Biol.,

‘Study Director,
Huntingdon Life Sciences Ltd.
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- QUALITY ASSURANCE STATEMENT

teport has been audited by Huntingdon Life Scieaces Quality Assurance Dcpartment
(Huntingdon). The methods, pi.xctices and procedures reported herein are an accurate description of
those employed at Huntingdon during the course of the study. Cbservations and results presented in
this final report form a true and accurate representation of the raw data generated during the conduct
of the study at Huutingdon.

Certain studies such as that described in this report, are conducted at Huntingdon in a setting which
involves frequent repetition of similar or identical procedures. At or about the time the study
described in this report was in progress, ‘process-based’ inspections were made by the Quality
Assurance Department of critical procedures relevant to this study type. The findings of these
inspections were reported promptly to the Study Director and to Management, Huatingdon Life
Sciences.

Date{s) of inspection 9 - 16 October 1992

Date(s) of reporting inspection findings
to the Study Director and Management 16 October 1992

Date of reporting audit findings to the
Study Director and Management 12 November 1992

Peter Watson,

Quality Assurance Unit Head,
Department of Quality Assurance,
Huntingdon Life Sciences Lid.
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A study was performed to assess the skin sensitisation potential of Molybdenum oxide (pure) using
the guinea-pig. The method followed was that described in:

OECD Guideline for Testing of Chemicals No. 406 "Skin Sensitisation”. Adopted: 12 May
1981.

MAGNUSSON, B. and KIIGMAN, AM. (1970) Allergic Contact Dermatitis in the
Guinza-pig - Identification of contact allergens, Thomas, C.C., Springfield, llinois, U.S.A.

Based on the results of a preliminary study and in compliance with the guideline, the following dose
levels were selected:

Intradermal injection: 7.5% wiw in Alembicol D
Topical application: 70% w/w in Alembicol D
Challenge application: 70 and 35% w/w in Alembicol D

Twenty test and twenty control guinea-pigs were used in this study.

In this study performed using twenty guinea pigs Molybdenum oxide (pure) did not produce evidence
of skin sensitisation (delayed contact hypersensitivity) in any of the test animals.




mﬁhﬁonpomdofmybdemmomde(pure)usmg
Y with:kinduringhmdlmgoruse

mdyw eondnmd i lunec wimVOECD Gmdehnefor Testing of Chemicals No. 406
¢ tion". Adop(ed 12 May 1981 ,

,mmuhodwwu&emw-plgmmmmdesmbedbyMAGNUSSON B. and

" KLIGMAN, A.M. (1970) Allergic Contact Dermatitis in the Guinea-pig : ldentification of contact
dlagau' 1‘hom,CC Springfield, lilinois, U.S.A.

Onthumtwemymandtwentyeomlammﬂswmused
‘l‘healbmommplgwsehomasthetestspecmasnhadbeeushowntobeasumblemodel for

' - gkin sensitisation studies and is the animal recommended in the test guideline.

' rnedouelevelsfordlesmdywerechosenonthebaslsofaprehmmrysmdymeomphancewnhthe

, "mp:meolwmppmvedbymsmybm:m HRC Management on 27 July 1992 and by the
-~ Sponsor on 31 July 1992.

| _‘The experimental phase was undertaken between 15 September and 24 October 1992.




Appearance:

Storage conditions:

Date received:

Molybdenum oxide (pure)

Molybdenum trioxide

Not available to HRC

Not available to HRC

MoO;: 90%
Mo: 57%

White crystalline powder

Room temperature

8 June 1990




V An nddniomlfour:mmnls, from the same supplier, were used for the preliminary investigations. -

' ‘!'heammds onlhe main study were allocated without conscious bias to two groups as follows:

. Growp Number of Animal
animals pumbers

-~ Control ammal s 20 4090 to 4109
Testanimals 20 4110 to 4129

ﬁleMi;i'ﬁejhouudingtonpsofwnin'suspendedmaalageswiﬂlwiremeshﬂoorsin
_ Building R 17 Room 14.

A vitamin C eariched guinea-pig diet FD1 and drinking water were provided ad libitum. Hay was

“The batch of diet used for the study was not analysed for nutrieats, possible contaminants or micro-

Ruultsof'tbﬁﬁnephysied.mdchdﬁcdmimﬁonofdﬁnkinzwmnsoum, as conducted
usually weekly bythesupplier,aremadeavaihbleuoﬂmﬁngdon Research Centre Ltd. as quarterly

Animalroommemm'ewa.sminninedatappmxim&ely21°Candrelaﬁvehumidityn30-70%.
'lheseenvixonmmlpaerveremmdeddaily. Airexchangewasmaiminednappmximmiy
— rlSairr,changes,pq'hourandlighﬁngwasoomlledbymelmofatimeswiwhmgive 12 hours of
‘ uﬁﬁciallight(dmo-lmmurs)ineachmnourspuiod.

Tomwwmtmdmnbme’m. Each cage was identified by a coloured
‘abel displaying the study schedule number, animal numbers and the initials of the Study Dmmrand

- Home Office licenses.
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The sensitivity of the guinea-pig strain used is ciiecked periodically at HRC with formalin, a known
seasitiser. The results of recent tests are presented in Appendix 3.

TEST SUBSTANCE PREPARATION

The test substance was prepared prior to each application or the day of dosing in Alembicol D*. The
concentrations used are described in the treatment procedure.

The absorption of the test substance was not determined.

The homogeneity, stability and purity of the test substance were the responsibility of the Sponsor.

TREATMENT PROCEDURE

Preliminary study

The intradermal and topical irritancy of a rarge of d.lutions of the test substance was investigated to
identifv where possible (a) concentrations of the test substance that will produce irritation suitable f~r
the induction phase of the main study and ) a maximum non-irritant conceatration by the topical
route of administration for the challenge phase.

The numerical values given to the dermal reactions observed in the preliminary tests are shown in
Appendix 2.

Selection of concentrations of test substance for the main study

Based on the results of the preliminary investigations, the following concentrations of Molybdenum
oxide (pure) were selected:

Indurtion intradermal injection - 7.5% w/w in Aleinbicol D
Induction tonical application - 70% w/w in Alembicol D

This was the maximum practical concentration that couid be prepared and dosed topically and
did not give rise to irritating effects.

Topical challeage - 70 and 35% w/w in Alembicol D

From preliminary investigations 70% w/w in Alembicol D was the maximum practical
concentration and did not give rise to irritating effects.

* A product of coconut oil, supplied by Alembic Products. Sdltoey, Chester, England

~




740 % 60 mm srea of dorsal skin on the scapular region of the guinea-pig was clipped free of
hair with electric clippers. Three pairs of intradermal injections were made imo a2 x4 cm
srea within the clipped area as shov:n in Figure 1. =

lnjmblu for the test animals were prepared s follows:

 Freund’s complete adjuvant** was diluted with an equal volume of water for irrigation
_(Ph.Eur.). - : ,

. Molybdeoum oxide (pure), 7.5% w/w in Alembicol D.

. - Molybdeoum oxide (pure), 7.5% w/w in a 50 : 50 mixture of Freund’s complete
- . asdjuvant and Alembicol D.
" Induction sopical application - test animals
: mmdimhuyimuﬁgaﬁomindwmmemimumprnﬁcdwmﬁonofmetwt
substance for topical application (70%) did not produce skin irritation. Therefore, six days
"dﬁtrﬁl’giqieeﬁom,meumwx&mimmpuhrmwcdippedmdshavedfmeof
hair and the site was pre-treated by gentie rubbing with 0.2 ml per site of 10% w/w sodium
lauryl sulphate in petrolatum. Tweaty-four hours later a 20 x 40 mm patch of Whatman No.
3 paper was saturated with approximately 0.4 ml of Molybdenu- oxide (pure), 70% w/w in
Alsashinal D, mf@;wnrl.@;@@@gfmgmthMcov«edbyalm
of impermeable plastic adhesive tzpe (50 mm width *Blenderm”). This in turn was firmly
secured by elastic adhesive bandage (50 mm width *Elastoplast”) wound round the torso of the
animal and fixed with "Sleek" impervious plastic adhesive tape. The dressing was left in place
for 48 hours.

Jaduction - control animals

Duringtheinductionphase,theeonuolmimﬂsmumdsimﬂaﬂytochem;nimﬂswiﬂl
the exception that the test substance was omitted from the intradermal injections and topical

The dermal reactions observed after each induction phase in both control and test animals by
group are shown in Table 1.

 Difco Laboratories, Detroit 1, Michigan, US.A.
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Challeage - contiol and test animals

The contro! and test animals were challenged topically twe weeks after the topical induction
spplication using Molybdenum oxide (pure), 70 and 35% w/w in Alembicol D.

Hair was removed by clipping and then shaving from an area on the left flank of each
guinea-pig. A 20 x 20 mm patch of Whatman No. 3 paper was saturated with approximately
0.2 ml of Molybdenum oxide (pure), 70% w/w in Alembicol D and applied to an anterior site
on the flank. Molybdenum oxide (pure}, 35% w/w in Alembicol D was applied in a similar

manner to a posterior site. The patches were sealed to the flank for 24 hours under strips of
"Blenderm” covered by "Elastoplast” wound round the trunk and secured with "Sleck”.

OBSERVATIONS
Clinical si
All animals were observed daily for signs of il health or toxicity.

Bodyweight

The bodyweight of each guinea-pig on the main study was recorded vn Day 1 (day of intradermal
injections) and on the last day observations are made of dcrmal responses to the challenge
applications.

Dermal responses

The dermal reactions resulting from imradermal injection and topical appiication on the preliminary
study, ard topical application at the challenge were assessed using the following numerical system.

Erythema and eschar formation:

No erythema

Slight crythema

Well-defined erythema

Moderate ervthema

Severe erythema (beet redness) o slight eschar formation (injuries in depdh)

QOedema formation:

No oedenia

Slight cedema

Well-defined cedema {edges of area well-defined by definite raising)
Moderate oedema (raised approxinately 1 millimetre)

Severc osdema (raised more than | millimetre and extending
beyond the ares of cxposwma)
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n mjecnon mes was rworded in d:e

wers ovalusisd 24, 48 4 72 hours fer rmoval ofthe ptches.

- Dermal reactions in the mtammals ehcmd by thechallenge application were compared with the
ﬁndinp smulnnewsly obmned in the control animals.

© A test animal was considered to show positive evidence of delayed contact hypersensitivity if the
" observed dermal reaction at challenge was definitely more marked and/or persistent than the
7 mmmmonseen in animals of the controi group.

If the dermal reaction seen in a test animal at challenge tas slightly more marked and/or persistent
than (but not clearly distinguishiable from) the maximum reaction seen in control animals, t.: result
for that test animal was classified as inconciusive.

* A test animal was considered to show no evidence of delayed contact hyperseasitivity if the dermal
*_reaction resulting from the challenge application was the same as, or less marked and/or persistent
than the maximum reaction seen in animals of the control group.

ARCHIVES

All raw data and study related documents generated during the course of the study at Huntingdon Life
Sciences. together with a copy of the final report will be lodged in the Huntingdon Life Scieaces

Archive, Hunnnzdon

Such records will be retained for a minimum period of five years from the date of issue of the final
report. At the end of the five year retention period the client will be contacted and advice sought on
the future requirements. Under no circumstances will any item be discarded without the clieat’s

knowledge.




CLINICAL SIGNS

No signs of ill health or toxicity were recorded.

BODYWEIGHT
Individual bodyweights are shown in Appendix 1.

Bodyweight increases were recorded for all guinea-pigs over the period of the study.

INDUCTION

Dermal reactions seen following the induction applications are summarised ir. Table 1.

Irtradermal injects

Necrosis was recorded at sites receiving Freund’s Complete Adjuvant in test and coptrol animals.

Slight irritation was seen in test animals at sites receiving Molybdenum oxide (pure), 7.5% w/w in
Alembicol D aad very slight irritation was observed in control animals receiving Alembicol D.

Topical spplicati
Slight erythema was observed in test animals following topical application with Molybdenum oxide
(pure), 70% w/w in Alembicol D.

Slight erytheina was seen in the control guinea-pigs.

CHALLENGE

The numerical values given to the dermal reactions eiicited by the chalienge application are shown
in Table 2.

No dermal responses were seen in any of the test or controi animals.







The rectangle outlines the 2 x 4 cm clipped scapular area in which injections are made and to which
the topical induction application is made one week later.

Control animals:

(1) 0.1 ml of Freund’s complete adjuvant 50 : 50 with water for irrigation (Ph. Eur.).
2) G.1mlof Alembicol D.

(3) 0.1 m! of Freund’s complete adjuvant 50 : 50 with Alembicol D.

Test animals:

0.1 ml of Freund’s compiete adjuvast 50 i er for irrigation (Ph. Eur.).

0.1 ml of Molybdenum oxide (pure), 7.5% wiw in Alembicol D.

(3) 0.1 ml of Molybdenum oxide (pure), 7.5% w/w in a 50 : 50 mixture of Alembico! D and
Freund’s compiete adjuvant.

A volume of 0.1 ml was injected into both the left and right injection sites.
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TABLE 2

Molybdeauma oxide (pure)

Freund’s treated controls

48 Hours 72 Hours

24 Hours

O = Oedema

Guinea-pig | E = Erythema

number

A Anterior site, exposed to Molybdenum oxide (pure), 70% w/w in Alembic . D
Posterior site, exposed to Molybdenum oxide (pure), 35% w/w in Alembicol D

P

Slight grey staining was observed at all sites




D
D

Anterior site, exposed to Molybdenum oxide (pure), 70% w/w in
Mornh.expaadbudybdnunonb(pm). 35% w/w in

A
P

- Slight grey staining was obsecved at all sites
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Results
Positive (+)
Negative (-)

Inconclusive (1)
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A Anterior site, exposed 1o Molybdenum cxide (pure), 70% w/w in Alembicol D
P  Posterior site, exposed to Molybdenum oxide (pure), 35% w/w in Alembicol D

Slight grey staining was observed at all sites




Positive (+)

Negative (-)
* Inconclusive (1)

“24Hous  ASHous  72Houn

70% w/w in Alembicol D

D

Antorior sits, exposad to Molybdenum oxide (pure),
Mouiu,emndbuolybdmmo;ide(pm). 35% w/w in Ak

A
P
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E  Erythema (0-4 numerical scores)
O Oedema (0-4 numerical scores)
Slight grey staining observed at all sites
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