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Adopted:
OECD GUIDELINE FOR TESTING OF CHEMICALS 12 May 1981

"Acute Inhalation Toxicity"

1. INTRODUCTORY INFORMATION

 Prerequisites

— Gas, vtatile material or aerosol/particulate teshstance

— Chemical identification of test lsstance

— Purity (impuities) of test shistance

— Liquid: vapour pressure, boiling point

— Aerosd/particulate: particle sizeshape and densitgistribution
— Flash point

— Explasivity

e Standard documents

There are no relevantternatiocnal standards.

2. METHOD

A. INTRODUCTION, PURPOSE, SCOFE, RELEVANCE,
APPLICAT ION AND LIMIT S OF TEST

Inthe assessmeamdevaliation ofthe toxic characteristics of an inhalable material, such
as a gas, \atile substance or aerosol/particulate, deteation of acute inhalation:tiity is
an initialstep. It providemformation orhealth hazards likely to arise from ghterm exposure
by theinhalation route. Data from an acute study segve as a basis folassification and
labelling. It is an initial step in establishing aage regimen in subchronic artiey studies
and may providedditional information onthe mode of toxi@action of a shstance.

e Definitions

Acuteinhalation toxicity is the total of adverse effects sad by a sustance following
a single uninterpted exposure binhalation @er a shorperiod of time (24 hours or less) to
a substance capable of being inhaled.

The LC50 (median lethal amentration) is a statistically derived concentration of a
substance thatan be expected to cause death during exposurighor w fixed time after
exposure in 50 per cent of animals exposed for a specifieditimé.C50value is expressed
as weight of test substanper standard volume efr (mg/1), or as pargger nillion (ppm).

Users of this Test Guideline should consult the Preface,
in particular paragraphs 3, 4, 7 and 8.
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e Principle of the test method

Several groups of experimental animals are segbdfor a definegderiod tothe test
substance in graduated concentretjone cocentratiorbeing used per group. Whereshicle
is used to help generate an appiate concentration of the substance in the spimere a
vehicle catrol group should besed. Subsegutly, dservations of effectand deaths are
made. Animals which die during thiest are necropsiednd athe caclusion ofthe test
surviving animals are sacrificethd necropsied asecessary.

B. DESCRIPTION OF THE TEST PROCEDWRE

e Preparations

Healthy young adult aniats are acclimatised to tkeboratory conditions for at least
5 days prior tdhe test. Before the test, animals are randonaisédassigned tbe required
number of groups. Where necessary,italsie vehicle may badded to théest substance to
help generate an appropriatencentration of the test substance in the sjiere.

e Experimental animals

Selection of species
Although several mammalian test species may be used, the preferred species is the rat.
Commonly used lalvatory strains should beed. The weightariation inanimeals or between
groups used in test should noexceed + 20 per cent of the mean weight.

Number and sex

At least 10 animals (5 femabnd 5 rale) ateach cacentration levelThe ferales
should be nulliparouand non-pregnant.

Housing and feeding conditions (before and after exposure)
The tenperature of the animal room should be 22°C (a88the relative humidity 30-

70 per cent. Where thHighting is artificial, the segence should be 12 houight, 12 hours
dark.



403

"Acute Inhalation Toxicity" page 3

For feeding, conventiondhboratorydiets may be sed \ith an unlimited gply of
drinking water.The animals may be group-caged by sex, but the number of animalageer
should not interfere with clear observationeath animal.

e Equipment

The aninals should be tested with inhalation equipment designetstagua dynamic
air flow of 12 to 15air changes per hour, ensure an adtrjaxygen caitent of 19 per cent and
an evenlydistribued exposure atmosphere. Wherehamber is usedfs design should
minimise crowling of thetestanimalsand maxirise their exposure to the test substance. As
a general rule to ensure stability a@h@mber atmosphere, théealdvolume” of the tesinimals
should not exceed 5 per cent of the volume of the test chamber. Alternatively, oro-nasal, head
only, or whole body individuathamberexposure may be used.

A dynamic inhalation system with a suitalalealytical concentration control stem
should be used. The rateaf flow should be adjusted to ensure thaiditions throughout the
equipment are essentially the same. Maintenance of slight negative pressure inside the chamber
will prevent leakage of thest substancmto the surrounding areas.

e Test conditions

Exposure concentrations

These should be sufficient in nioer, at least threand spaced appropriately to produce
test groups with eange of toxic effectand metality rates to produce a concentration mortality
curve and permit an acceptable deteation of an LGO. In the case of petially explosive
test substances, care shoultben to avoid generating explosivecentratios. To establish
suitable exposure concentratio atrial test is recomended.

Limit test

If a test at an exposure concentration of 5 nfgfiual concentration of respirable
substances) for 4 hours or, whems is not possible due to physicathenical properties of
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the test substance, theximum attainable cmentration, using the procedures described for this
study, produces no compound-related mortality, then a full study using three dose levels may
not be necessary.

An inhalationhazardtest (seeAnnex) may be awsidered for viatile materials.
Exposure time

The duation ofexposure should be at least 4 hours afteltibrption of the chamber
concentratins. Other dations may beneeded to meedpecific requirements.

Observation period

The doservation period should be at least 14 dayseMevythe dration of dservation
should not be fixed rigidly. It should be determined by the t@actims, rate of onset and
length of recweery period,and may thus be extended whensitdered necessaryhe time at
which signs of toxicity appeandthe time of death are important, especially if there is a
tendency fordeaths to belelayed.

e Procedure

Shortly before exposure, thanimals are weighednd therexposed to thdest
concentration in the designated apparatus for 4 hohesterperature at hich thetest is
performed should be maintained at 22° C (+ 2gally, therelative huridity should be
maintained beteen 30 and 70 peent, but in certain instances (e.g. tests of aeresasdhis
may not be practicable. Food should be withheld during exposure. Wataismbg withheld
in certain cases.

e Physical measurements

Measurements or mdoring should be made of the follow:
(@) Therate of air flow (preferably cdinuously).

(b) During the exposure period, the actual concentrations te#fghsubstance should teld
as constant as practicable.



403

"Acute Inhalation Toxicity" page 5

(c) During the development of the generating system, particleasilgsis should be
performed to establish the stability of aerosol concentsat@uring exposur@nalysis
should be made adten asnecessary to determine the consistencyasficle size
distribution.

(d) Temperaturand humidity (preferably otinuously).

e Clinical examinations

During and following exposure, observations ar@ade andecaded systematically;
individual records should be maintaineddach animal. A carefalinical exanination should
be made deast mce each dayAdditional observations should bede daily vith appropriate
actionstaken to minimise loss of animals to the study, e.g. necropgfrigeration of those
animals founddead and idation or sacrifice of veak or midbund animals. Cageside
observations should inda, but not be liited to,changes in the skiand fur, eyes, mucous
membranes;espiratory, circulatory, autonomend central nervous system, and somatomotor
activity andbehaviour pattern.aeticular attention should lorected to observation of tremors,
convulsians, salivation, diarrhea, lethargy, sleggnd coma. The time death should be
recaded as precisely as possible. Individuaights of animals should be determinezbily
after exposureand at death. Changes ieright should be calculateghd recaded when
survival exceeds one day. At tked ofthe test the survivingnimals are weighed and
sacrificed.

e Pathology

Consideration should lggven tgperformnga gross necropsy of animals where indicated
by thenature ofthe toxic effects observed witlarticular reference to arghanges in the
respiratory tractWhere there aresignificant signs of toxicity indicating the possible
involvement of other organs, these shouldekamined andll gross pathologicathanges
recaded. Microscopicexanination of target mans should be considered since it may yield
useful information.
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3. DATA AND REPORTING

e Treatment of results

Data may be summarised in tabular form shgwfor eachiest group the nuber of
animals at the start of the test, time of death of individual animals at different exposure levels,
number of animals displaying other signs afdity, description of toxic effects and necropsy
findings.

The LC50 may beletermined by any acceptectimod,e.g. Biss (5), Litchfield and
Wilcoxon (4),Finney (6),Weil (7), Thompson (8), Milleand Tainter (9).

« Evaluation of results

The LC50value should be considered in comgtion with the bserved toxic effects and
the necropsy findings'he LC50value is a relatively coarse measueem wseful only as a
reference value for classificatiandlabelling purposeand arexpression of lethal potential
of the test substance followg inhalation. Rference should always be made to the expetgh
animal species in which the LCh@lue was btained. An evahtion should include the
relatianship, if any, between the animals' exposure téaiesbstance and the incidence and
severity ofall abnormalitiesincluding behaviotal andclinical abnormalities, grodssions,
body weight changes, mortalignd ther toxic effects.

e Test report

Thetest report should includee followinginformation:
Test conditions:
Description ofexposure apparatuscluding design, type, diemsioms, source Adir,
system for generatingarticulate@ndaerosols, method of condiimgair, treatment of exhaust

air andthe method of hosing the animals in testchamber whetthis is sed.

The equiprent for measuring temperature, itign and particulate aerosol
concentrationgndsize should be described.
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Exposure data:

These should bbulated and presented with mean vaduneka raasure of variability

(e.g. standard deviatioand shouldnclude:

airflow ratesthroughthe inhalation equiprent;
temperaturand humidity of air;

nominal concentrations (total amount of tedistance fednto theinhalation equipment
divided by volume of air);

actual concentrations in tdstathing zone; and

particle size distributiorfe.g. mediaraerodynamicdiameter of particles with standard
deviation from the ean).

Animal data:
species/strainsed;

tabulation ofespamse data by sex aeaposure level (i.e. number of amis\dying, number
of animals showing signs of toxicity, number of animals segh

time of death during or following exposure;

LC50 for each sex determined at #wd ofthe observatioperiod (with method of
calcdation specified);

95 per cent confidence interval for the LC50;
dose-mortality curvand slope (where peitted by the rathod of deterination); and

necropsyand histopatholgical findingsincluding arecord of lesiongind abnornalities
observed.

Interpretation of the results

Deternination of an LC50 prades an estimate of thelative txicity of a substance by

the inhalation route. Extraladion ofthe results of LC5@nd acute toxicity studies in animals
to man is valid only to &ery limited degree.
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ANNEX

INHALATION HAZARD TEST

INTRODUCTORY INFORMATION

Prerequisites

Volatile liquid or sblimable solid test distance
Chemical identification of test Isstance

Purity (impuities) of test sbistance

Vapour pressure

Boiling point

Flash point

Explcsivity

Standard documents

There are no relevaniternatianal standards.
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2. METHOD

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

The risk in handling atile sibstances is dependent not only on theity but also on
the volatility (e.g. boiling point in the caseliofuids). For aisk assessmentxioity based on
an LC50 value may not be sufficient on its own, but should always be considgtbetavith
the volatility of the substance. Thus, an equivalehalationhazard may exist fdnighly
volatile supstances of low toxicity asel as for slightly viatile substances of high xaity.

Compared with a full acute study and detaation of an LC50, this test is gufer. Due
to thevery longperiod ofexposure (7 hourgndthe near maximum eoentration of the
substance in the respired air, it provides a lagjety margin for the assessment of hazard
provided the animals exposed shovefiects. However, if deaths t@fstanimals occur, further
studies on inhalation x@ity need to be considered.

Whendeciding to carry out aimhalationhazardtest, the possible nditions of human
exposure should be takémo account, as only hazards due tdatite sustances can be
examined. The inhalation hazardtest may be sed for aterials vich vdatilise under
conditions of humamxposure.

The inhalation hazardtest isregarded as an empirical procedwrd its results are
dependent on theetails of the experimental desidinis applies especially to to the flow of
air, the amount of test material in the generation fiastthe size of the exposucbamber.

e Definitions

Acute inhalatio toxicity is the total ofadverse effects caed by a substance following
a single unintermpted exposure binhalation @er a shorperiod of time (24 hours or less) to
a substance capable of being inhaled.

The LC50 (median lethal amentration) is a statistically derived concentration of a
substance thatan be expected to cause death during exposurihor w fixed time after
exposure in 50 per cent of animals exposed for a specifieditimé.C50value is expressed
as weight of test substanper standard volume efr (mg/1), or as parger nillion (ppm).
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e Principles of the test method

Air is passedthrough the test substanemd is thus enriched bylatdisation or
sublimation depending on the vapopressure or other properties of the test substance. The
concentration of the test substance in tipdure is meased. Animals are exsed tahis
mixture by inhalation for defined period of time. Subsesily, the animals are observed for
14 days. Theperiod wer whichtestanimalscan inhale the ixture withoutdeath occurring
during exposure (or subsexptly) isrelevant for the evadtion.

B. DESCRIPTION OF THE TEST PROCEDWRE

e Preparations

Healthy young adult aniats are acclimatised to theboratory conditions for at least
5 days prior tahe test. Before the test, animals are randomised and assigned to the exposure
groups. Food andater are not withheld before exposure.

e Experimental animals

Selection of species

A variety oftest speciesan be used. For cparison withdata obtained in other acute
tests, the rat is the preferred species. Commonly usedtiadystrains of healthyoung adult
rats should be empled. The weight rangeitiin the test animal pofation should noexceed
* 20 per cent of the mean weight.

Number and sex

At least 10 animls (5 femaleand 5 males) should be useddach exposure time. The
females should be Hiparousand non-pregnant.

Housing and feeding conditions

The tenperature of the experimental animal room should be 22°C @n8°}he relative
humidity 30-70 per cent. Where the lightingitificial, the sequence should be 12 hours light,
12 hours dark. For feeding, conventidasloratorydiets may besed with an alimited syply
of drinking water.
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e Equipment

A whole-bodyexposure system is uséthe volume othe chamber must be defined; it
should not exceed Jdbres.

e Test conditions

Exposure concentratiorand time
This will bethe maximum attainable under theditions ofthe test.

Theinitial and maximunperiod of exposure is 7 hours. If deaths occur either during the
exposure or observation period, the test should be repeatatkoreasingeriods okexposure
(e.g. 1 hour, 10 minuteshtil no moredeaths of teshnimals occur during the exposure or
observation period.

Observations

The doservation period should be at least 14 days. However, éugodwof dservation
should not be fixed rigidly. It should be detéred by taic reactions, rate ofset and length
of recwvery period,and may thus be extended whensidered necessaryhe time at Wwich
signs of toxicity appear and disappaadthe time of death are important, especially if there
is a tendency fodeaths to belelayed.

A careful clinical exanination should be ade ateast mce each dayAdditional
observations should beadte daily With appropriate actions taken to minimise losanifnals
to the study, e.aqiecropsy or refrigeration of thoaeimals foundlead and idation orsacrifice
of weak or mabund animals.

e Procedure

Withdrawal of foodorior toexposure of animals is noécessary. Shortlyefore exposure
the animals are weighed and are then expodbé substance/airirture for apredetermined
time. During exposure foodnd \ater are withheld. Cage-side observations shiogidide
changes in the skiand fur, eyes, mucous membranes, asd respiratory, circulatory,
autonomic and central nervous system, tony, autonomi@nd central nervous system, and
somatomotor activityand behaviour pattern. dticular attention should bpaid to the
observation of tremors, corsions, salivation, diarrhea, lethargy, sleegnd coma.
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Signs of narcgis and ofirritant effects orthe respiratory tracand mucous membranes are
significant, especially during the exposyeriod. The time ofdeath should beecaded as
precisely as possible. Weighing of the aigshould be carried out ag&kly intervals. At the
end ofthe test thanimals are weigheand thersacrificed.

The cocentration of the test substance in the ature should be known.

Thetestanimals inhale an atmosphere enriched withebesbstance at 20°C. For this
purpose a volume of 60@res ofair per hour is passekrough a frittedjlass I (pore size 90-
150 pmjinto a glass bottle containing the test substanceepth of 50 mm above the fritted
glass, corresponding to a volume of appratély 120 ml. The diaater of the fritted glass is
chosen sthat the air will pasthroughthe entire substance asiformly as pgsible. The glass
bottle iskept in a thermgtat-contréed water bath at 20°C + 1°.

Thetest may also be performeding smaller amounts of test substance and air, but the
same relative proptions should be aintained (e.g.200litres of air per hour and
approxinately 40 ml oftest substanceThefrit diameter should be selected so that depth of
test substance remains at 50 mm.

The nixture of airandtest substance [gssednto the exposure system. After thiest
30 minutes of exposure, the glasdtleoshould beaeplaced by one filled with frestest
substance, anthis bottle is ged for the remaininigst period.

If a highly vdatile sibstance is used up iess than 30 minutes, fresh substance should
be addedreqently enough tensure that at least during fivet hour ofexposure a consistent
mixture of test dostance andir is prodoed.

« Pathology

Consideration should fyven to a gross necropsy of animals that die during the test and
of those sacrificed at the tdamation of the testWhere necropsy is perforad, gross
pathological changes of the intestinal tandthe major organs, such as livkidney, heart,
brain and spleen should becaded. The respiratory tract should bexaminedcarefully.
Microscopicexanination of liver kidney,the respiratory tra@nd egans showing evidence of
gross pathology in animals surviving 12 or more hours should be considered because it may
give weful information.
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3. DATA AND REPORTING

e Treatment of results

The following resultsare reported:

— species/strainsed,;

— concentration of test lsstance;

— time of death of individual animals related to different exposure times;
— number of animaldisplaying other signs of toxicity;

— observation of toxic effects; and

— pathology findings.

The nunber of surviving animals afach exposure group is comparethwhat ofdead
animals in terms of exposure time.

e Evaluation of results

The deathsrecaded should be considered togethéthwany observed toxic effects,
including weight changeand anynecropsy findings.

Theinhalationhazardest isregarded as an investigation which may providadination
of a possible hazard in handling a substance under nomadhitices ofexposure. It does not
characterise the inhalatiorxicity of a substance. If thiehalationhazardest prodaes deaths
or severe symptoms, furthiewestigations of inhalation iity, including the determation
of the LC50, should be considered. Since itif@lationhazardtest uses longeriods of
exposure and near maximurmcentrations of test substance in air,litkely kind of human
exposure must be takémo account in anyhazard assessment.

e Test report

Thetest report should includee followinginformation:
— tabulation ofrespmse data by sex andrdtion concentration aéxposure;
— time of death during or after exposure;
— number of dead anats per number of animals expd for each exposure time; and

— necropsy findings.
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e |Interpretation of the results

The reslis only indicatéheinhalationhazard for an exposure to vapours. If a seven-hour
exposure does not produce any deaths, it magsbaemed that there is likely inhalation
hazard under normal rditions of exposure. If deaths occur during or after a seven-hour
exposure, but not with a one-hour exposure, there is an indication of a possible inhalation
hazard. If deaths occurritig or after a one-hour exposure, but not with a ten-minute exposure,
there is an inhalatiohazard. If deaths are observed with a ten-minute exposure, there is a
severdnhalationhazard. Where there is any evidence of hazard a full iatatiation taicity
study with determnation of an LC50 should bearried out (see Test Guidelid83).
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