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Adopted:
OECD GUIDELINE FOR TESTING OF CHEMICALS 12 May 1981

"Repeated Dose Dermal Toxicity:
21/28-day Study"

1. INTRODUCTORY INFORMATION

e Prerequisites

— Solid orliquid test sbstance

— Chemical identification of test lsstance

— Purity (impuities) of test soistance

— Solubility characteristics

— pH (where appmriate)

— Stability, including stability in vehicle Wwen saapplied
— Melting pant/boiling point

e Standard documents

There are no relevairternatiomal standards.

2. METHOD

A. INTRODUCTION, PURPOSE, SCOHE, RELEVANCE,
APPLICATION AND LIMIT S OF TEST

In the assessmemnd evalwation of the toxic characteristics of chenical the
deternnation of sbchronic dermal toxicity may be carried @dter initial infornation on
toxicity has been obtained by acute testing. Iviges information on pesible health hazards
likely to arise from repeated exposures by the dermal route over a lpaiied of time.

There is sfficient similarity betveen the cosiderations inv@ed in the conduct of a 21-
day or 28-dayrepeated dose dermal studyatlow one Gideline to cover both test dations.
The nmain difference lies in the timev&r which dosing takes place (indicated in the text).

e Definitions

Dose in a dermaltest is the amount of test substance applied to the skin. Dose is
expressed as weight (g, mg) or as weighéstf substance per unit weight of test anif@a.

mg/kg).

Users of this Test Guideline should consult the Preface,
in particular paragraphs 3, 4, 7 and 8.
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No-effectlevel/No-toxic-effectlevel/No-adverse-effect levés the maximum dose used
in a test wich produces no adverse effects. A no-effect level is expressed in terms of the
weight of a substance givelaily per wit weight of tesanimal (mg/kg).

Cumulative toxicity is the adverse effects of repeated doses occurringessila of
prolongedactionon, oiincreased concentration of the administered substaiiseratabolites
in, susceptibldgissues.

e Principle of the test method

Thetest substance is appliddily to the skin igraduated doses to several groups of
experimental animals, one dose perugrafor aperiod of 21/28 days. Dung theperiod of
application the animals arbserved daily to detesigns of taicity. Animals which die during
the test are necropsiethd athe canclusion of the teshe surviving animals are sacrificed and
necropsied.

B. DESCRIPTION OF THE TEST PROCEDWRE

e Preparations

Healthy young adult aniafs are acclimatised to thaboratory conditions for at least
5 days prior tahe test. Before the testhimals are randomised and assigned to the treatment
and catrol grops. Shortlybefore testing, fur is clipped from the dorsal area of the trunk of
the test animals. Shaving may be employed but it should be carried out api@igx@% hours
before the test. Repeat clippingsbaving is usually neededaguproxinately weeklyintervals.
Whenclipping or shavinghe fur, care must be taken to avoid abrading the skin, which could
alter its permeability, unless a requirement for abraded skin is part of the test design. Not less
than 10 per cent of the body surface area should be clear fapplieation of thetest
substanceThe wight of the animal should be takieo account waen deciding othe area
to be clearecand orthe dimensions of the vasing. When testing solids, which may be
pulverised if appropriate, the test substance should be moistened sufficiently with water or,
where necessary, aisile vehicle to ensure good contact with the skihen avehicle is
used, thenfluence of the vehicle on penetration of skin bytdst sbstance should be taken
into account. Liguid test substances gemerally usedndiluted.
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e Experimental animals

Selection of species

The adultrat, rabbit or guinea pig may bsedl. Other species may be usedieir use
would require justification.

The following weight ranges at ttstart of the test are ggested in order to provide
animals of a size whicfacilitates the conduct of thest:

rats, 200 to 300 grabbits, 2.0 to 3.0 kg; guinea pig§0 to 450 g.

Where a repeated dose dermal study is conducted as anamslita a log-term study,
the same speciesdstrain should besed in both studies.

Number and sex

At least 10animals (5 female and 5 male) whtkalthy skin should be used at each dose
level. The fermales should be Hiiparousand non-pregnant. ifiterim sacrifices arplanned, the
number should be increased by the number of animals scheduled to be sdaficedhe
completion ofthe study. Iraddition, a satellite group of Hhimals (5 animals per sex) may
be treated with the high dose level for 21/28 days observed faeversibility, persistence,
or delayed ocawence of toxic effects for 14 days post-treatment.

Housing and feeding conditions

Animals should beagedndividually. The terperature in the experimentalimal room
should be 22°C (£ 3°) for rodents or 20°C (x 3°) for rakdmidthe relative huidity 30-70
per cent. When the lighting is artificial, the sequence should be 12ligbtird2 hours dark.
For feeding, conventional latatory diets may be used with an uniied sypply of drinking
water.

e Test conditions

Dose levels

At least three dose levels, with antrol and, whereappropriate, a vehicle otol,
should be used. Except foeatment with the test substancasimals in the adrol group
should be handled in adentical manner to theest group subject3hehighest dose level
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should result in toxic effects but not produce an incidence of fataltiieb would prevent a
meaningful evalation. The lovest dose level should not produce any evidence of toxicity.
Where there is a usabdsstimation of humarexposure the lowest level showrceedthis.

Ideally, theintermediate dose level(s) should produce minimal observable toxic effects. If more
than one intermediate dose is used, the dose levels should be spaced to produce a gradation of
toxic effects. In the lowand intermediate groups and in thateals the incidence of fatalities

should be low, in order to permit a meaningfublation ofthe results.

If application of the test bstance produces severe skittation, the concentration may
be reducedalthoughthis may result in a redtionin, or absence of, other toxic effects at the
high dose level. However, if the skin Haeen badly damaged early time study it may be
necessary tterminate the studgnd undertake a new study at lowamncemtrations.

Limit test

If a test at one dose level of at 1ea800 mg/kg body eight (but expected human
exposure may indicate the need for a higher dose level), using the procedures desitribed for
study, produces no observable toxic effaris if toxicity would not be expectbdsed upon
data from structally related compounds, then a full study using three dose levels may not be
considered necessary.

Observations
A careful clinicalexanination should be ede aleast mce each dayAdditional
observations should beanfe daily ith appropriate actions taken to minimise losanirfals
to the study, e.qnecropsy or refrigeration of thaseimals foundlead and idation orsacrifice
of weak or mabund animals.

e Procedure

Theanimals are treated with tiest substancédeally for at least 6 hours per day on
a 7-dayper week basis, foreriod of 21/28 days. Hawver, based primarily opractical
consideratins, application on a-fay per weekbasis is considered to be acceptable. Animals
in a satellite groupcheduled for follow-up observations shouldkbpt for a further 14 days
without treatrent to detecatecorery from, orpersistence of, toxic effects.
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The test substance should be appli@tbrmly over an area which is approxtely 10
per cent othe total body surface ara#lith highly toic substances the surface areseced
may be less but as much of the area should be covétedsvthinand wmiform a film as
possible.

Betweenapplications the test lsstance is held in contact with the skin with a porous
gauze dressingnd na-irritating tape.The test site should be furthervawed in a stable
manner to retain the gauze dressindtest substana@ndensure that the animals cannot ingest
the test substance. Restrainers may deel Lto preveringestion ofthe test substance, but
complete immbilisation is not a recomaemded rathod.

Signs of toxicity should be recordedthsy are observedncluding the time of onset,
the degree and dation. Gage-side observations should include, but not htelino,changes
in skin and fur, eyeand mucous membranes aldo respiratory, cird¢atory, autonomic and
central nervous system, somatomotor activity and behaviour pattern. Measurements should be
made of food consuyption weekly andhe animals weighedeekly. Reglar observation of the
animals isnecessary tensure that animals are not lost from the study due to causes such as
cannibalism, autolis of tissues or isplacement. At the end of the study period all survivors
in the non-satellite treatment groups are sacrificedibviadanimals should be remed and
sacrificed vinen ntced.

e Clinical examinations

The following exarmations should be ade orall anirrals:

(a) Haematology, inclling haematarit, haemoglobin aacentration, erythrocyte count, total
anddifferential leucocyte cau, and a masure of clotting potential such as clotting time,
prothronin time,thromboplastin time, or platelet count shouldvestigated at the end
of the testperiod.

(b) Clinical biachemistrydeternination on blood should be carried outtet end of the test
period. Bloodparameters diver and kidney factionare appropriatd.he selection of
specific tests W be influenced by bservations on the mode action ofthe substance.
Suggested determations are: calcium, phphorus, chloride, sodium, agsiumfasting
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glucose (with period of fasting appropriate the specieskerum glutarc-pyruvic
transaminase*serum glutamic-oxabxetic transaminase**, ornithine decarboxylase,
gamma glutamyl transpeptidase, urea gémalbumen, blood creatinine téb bilirubin
and taal serum protein measurents. Other detamations vhich may be necessary for
an adequate x@ological evalation includeanalyses of lipids, hormones, acid/base
balance, methaemoglobin, cholinesterase activity. Additional clinicdddmustry may be
employed, where necessary, to extendinkiestigation of bserved effects.

(c) Urinalysis is not required on a routine basis, but offilgnthere is an indicatiohased
on expected or observed toxicity.

If historicalbaseline data are inadequat@sideration should lagven to deterination
of haematolgical andclinical bicchemistry paraeters before dosing coremces.

« Pathology

Gross necropsy

All animals in the study should be subjected to a full gross necropsy whiates
examnation ofthe external surface of the body, all orificasdthe cranial, thoracic and
abdominal cavities and their contents. The liver, kidneys, adrenals and testes raigtida w
wet as soon as possible after dissection to avdirtdifhe following organs antissues should
be preserved in a suitabledium for possible future histopathgical exanination: normal and
treated skin, liverkidney andtarget organs, that is, those organs showing deegans or
changes in size.

Histopathology
Histologicalexanination should be performed tire preserved orgaaadtissues of the

high dose group aritie cantrol group.These examations may bextended to animals of other
dosage groups, if considered necessaigvestigate the changes observed in the high dose

* Now known asserum alanine aminotraferase.

** Now known asserum asprtate aminwansferase.
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dose group. Animls in thesatellite group should bexaminechistolagically with particular
emphasis on those organs and tissues identified as showing effects in the other treated groups.

3. DATA AND REPORTING

e Treatment of results

Data may be summarised in tabular form, shgwor eacttest group the nuber of
animals athe start of the test, the numberlaimals shoimg lesions, the type ¢ésions and
the percentage of animalgsplaying each type désion.

All observedresults, quantitative and incidental, should be etediby arappropriate
statistical method. Anyenerally acceptedtatistical method may besed; the statistical
methods should be selected durthg design of the study.

e Evaluation of the results

Thefindings of a repeated dose dermal toxicity study should be considered in terms of
the observed toxic effects and the necropsy and histopathological findings. Tagaveaill
include the relatioship betweethe dose of the testlsstance and the presence or absence, the
incidenceand severity, ahbnormalitiesincluding behaviotal andclinical abnormalities, gross
lesians,identified target organs, body weigthiangesffects on mortalitand any ther general
or specific toxic effects. A pperly condated 21/2&lay study W provide information on the
effects of repeated dernadplication of a dastance and camdicate theneed for futher langer
term studies. Itanalso preide information onthe selection of dose levels forrigerterm
studies.

e Test report

Thetest report must includie followinginformation:
— species/strainsead;
— toxic respose data by sex and dose;

— time of death during the study or whether animals survived tanteiam;
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toxic or other effects;

the time of observation &ach abnormal sigandits subsednt course;
food and body eight data;

haematolgical tests employedndresults with relevanbaseline data;
clinical biachemistrytests employedndresults with relevanbaseline data;
necropsy findings;

a detailed description of dlistopatholgical findings; and

statistical treatamnt ofresults vinere appropriate.

Interpretation of the results

Arepeated dose dermal studyl provideinformation orthe effects of repeated dermal

exposure to a substance. Extfapion fromthe results of the study to man is valid to a limited
degree, but it can provideseful information orthe degree of perianeous absption of a

substance.
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