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I ntroduction

1. In working documentST/SG/AC.10/C.3/2008/48 the Netherlands proposes to
implement thecorrosivity criteriaof GHS into Class 8 of the UN Recommendations an th
Transport of Dangerous Goods (UN TDG).

2. In the conclusion of the mentioned documentNle¢herlands offers to prepare a text
proposal for Class 8 based on the GHS text fousioh in the transport regulations.

3. To facilitate the discussion this informatiorppaincludes a suggestion for the text of
the criteria for Class 8 including the GHS corrdgieriteria for substances and mixtures.

Preparation of the text proposal
4, The attached text proposal is based on thewoilp starting material:

— Chapter 2.8 of the UN TDG including the changesagreed on during the 32th
session of the Sub-Committee of Experts on the sprart of Dangerous Goods.

— Chapter 2.16 of the GHS ‘Corrosive to metals’.

—  Chapter 3.2 of the GHS ‘Skin corrosion/irritatio
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5. The above mentioned chapters were merged taexteproposal including the GHS
criteria for corrosivity and the assignment of gagkgroups for substances and mixtures. In the
text proposal the GHS text is followed as closalyassible. The GHS criteria for irritation were
not included in the text proposal nor the seriores@amage criteria in chapter 3.3 of GHS.

6. To visualise the changes in comparison to tlesgnt Chapter 2.8 of the UN TDG the
following font types are used in Annex 1.

Underline this text is an addition to the text of Chapted. 2
Strikethroughthis text is either deleted from Chapter 2.8 orSSidxt not relevant for
transport.

The text in the table is from GHS but not undedine

7. A ‘clean’ version of the proposal is presentednnex 2 of this Information paper.
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ANNEX 1.
CHAPTER 2.8
CLASS 8 — CORROSIVE SUBSTANCES

28.1 Definitions

Class 8 substances (corrosive substances) areasobstwhich by chemical action, will cause
severe damage when in contact with living tissue,iro the case of leakage, will materially
damage, or even destroy other goods or meansnsipinat.

Skin corrosionis the production of irreversible damage to tha;skamely, visible necrosis
through the epidermis and into the dermis, follaphe application of a test substance for up to
4 hours.

A substance or a mixture thatasrrosive to metais a substance or a mixture which by chemical
action will materially damage, or even destroy, aiget

2.82 Assignment of packing groups

2.8.2.1 Substances and preparations of Class &ligided among the three packing groups
according to their degree of hazard in transpofobews:

(a) Packing group IVery dangerous substances and preparations;
(b) Packing group 1 Substances and preparations presenting mediugedan
(c) Packing group Ilf Substances and preparations presenting minoredang

2.8.2.2 Allocation of substances listed in the Dangs Goods List in Chapter 3.2 to the
packing groups in Class 8 has been made on the b&agixperience taking into account such
additional factors as inhalation risk (see 2.8.2aBd reactivity with water (including the
formation of dangerous decomposition products). Melvstances, including mixtures, can be
assigned to packing groups on the basis of theif Gldssification. The GHS classification for
skin corrosion reflectshe length of time of contact necessary to prodide thickness
destruction of human or synthes&in in accordance with the GHSiteria -#-2-8-2-4Liquids,
and solids which may become liquid during transparich are judged not to cause full
thickness destruction of human skin shall stilcbesidered for their potential to cause corrosion
to certain metal surfaces. This metal corrosiorepil is reflected in the GHS classification

‘corrosive to metal’in-acecordance-with-the-criteria-n-2.8-2.5(¢) (ii

2.8.2.3 A substance or preparation meeting theer@itof Class 8 having an inhalation
toxicity of dusts and mists (LC50) in the rangepaicking group I, but toxicity through oral
ingestion or dermal contact only in the range aflorag group Il or less, shall be allocated to
Class 8 (see note under 2.6.2.2.4.1).

2824 In assigning the packing group to a sulsstan accordance with 2.8.2.2, account
shall be taken of human experience in instancesaftental exposure. In the absence of human
experience the grouping shall be based on datanebtdrom experiments in accordance with
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OECD Guideline 404 or 435. A substance which is determined not to be careoin
accordance with OECD Test Guideline 280 OECD Test Guideline 43Imay be considered
not to be corrosive to skin for the purposes o$éhRegulations without further testing.

2825 Packing groups are assigned to corrosibstances and mixtur@s accordance with
the following criteria:

Table 2.8.1 Assignment of Packing group to substances and mixtures based on Skin
corrosive subcategory or metal corrosion category

Classification of substance or mixture:

Packing group | Skin corrosive subcategory
1A

Packing group 1| Skin corrosive subcategory
1B

Packing group 111 Skin corrosive subcategory Corrosive to metal Category }
1C

The classification criteria for skin corrosion ameluded in 2.8.3. (substances) and 2.8.4

(mixtures).

The classification criteria for corrosive to metat included in 2.8.6.

! OECD Guideline for the testing of chemicals Not 4@cute dermal irritation/Corrosion” 1992,

2 OECD Guideline for the testing of chemicals N 48 Vitro Membrane Barrier Test Method for Skin
Corrosion” 2006.

¥ OECD Guideline for the testing of chemicals NoO 4 Vitro Skin Corrosion: Transcutaneous
Electrical Resistance Test (TER)” 2004.

* OECD Guideline for the testing of chemicals Nol 4B Vitro Skin Corrosion: Human Skin Model
Test” 2004.
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2.8.3 Classification criteria for substances as skin corrosive

2.8.3.1 The GHS harmonized system includes guelandhe use of data elements that are
evaluated before animal testing for skin corrosied-irritationis undertaken. It also includes
hazard classes for corrosiand-irritation

2.8.3.2 Several factors should be considered iergéhing the corrosiormnd—irritation
potential of chemicals before testing is undertakEristing human experience and data
including from single or repeated exposure and ahwbservations and data should be the first
line of analysis, as they give information direatifevant to effects on the skin. In some cases
enough information may be available from structyredlated compounds to make classification
decisions. Likewise, pH extremes like < 2 and >bIhay indicate skin effects, especially when
buffering capacity is known, although the corr@atis not perfect. Generally, such agents are
expected to produce significant effects on the.skiralso stands to reason that if a chemical is
highly toxic by the dermal route, a skimitation/ corrosion study may not be practicable since
the amount of test substance to be applied woultsiderably exceed the toxic dose and,
consequently, would result in the death of the afgmWhen observations are made of skin
ritation/corrosion in_acute toxicity studies and are obskruwe through the limit dose,
additional testing would not be needed, provideat the dilutions used and species tested are
equivalent. In vitro alternatives that have beelidased and accepted may also be used to help
make classification decisions.

All the above information that is available on hemical should be used in
determining the need for in vivo skin irritatiorst&g. Although information might be gained
from the evaluation of single parameters withiniex {see 2.8.3.3), e.g. caustic alkalis with
extreme pH should be considered as skin corrosiliese is merit in considering the totality of
existing information and making an overall weighegidence determination. This is especially
true when there is information available on some rimt all parameters. Generally, primary
emphasis should be placed upon existing human iexper and data, followed by animal
experience and testing data, followed by other amsirof information, but case-by-case
determinations are necessary.
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2.8.3.3

Atiered approacho the evaluation of initial information should bensidered,

where applicable (Figure 2.8.1), recognising thlatlaments may not be relevant in certain

cases.

The following table indicates all relevant GHS stépr corrosivity.

Figure2.8.1: Tiered testing and evaluation of skin corrosion

Step

Parameter

Finding

Conclusion

la

1c

2a

Existing human or animat—>
experiencé? |

Not corrosivi or no data

Existing human or animal _,

experience

No data

Structure-activity

v

—

relationships or structure-

property relftionship@)
Not corrosive or no data
pH with bufiering(c)

Not pH extreme or no

data

Existing skin data in

v

—

—

animals indicate no need

for animal tistinéd)
No indication or no data

Valid and accepted in
vitro skin corrosion tesp

—

Negative response or no

data

v

Corrosive

Not corrosive

Corrosive

pH<2or>11.5

Yes

Positive
response

—» Classify as corrosi{®

» No f_u_rther testing, not
classified

___» Classify as corrosi{®

—> Classify as corrosiV@

— Possibly no further
testing may be deemed
corrosive

— Classify as corrosivi@

Continued on next page
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Figure 2.8.1 (cont'd) Tiered testing and evaluation of skin corrosion potential
Step Parameter Finding Conclusion
7 In vivo skin corrosion test— >  Corrosive > Classify as corrosiv@®
(1 animal)¢ response
Negative response | Non-corrosive — > No further testing, not
response classified

(a) Classify in the appropriate harmonized categas shown in Table 2.8.2 below;

(b) _Structure-activity and structure-property retaiships are presented separately but would
be conducted in parallel;

(c) Measurement of pH alone may be adequate, leasasent of acid or alkali reserve is
preferable; methods are needed to assess buffeapgcity;

(d) Pre-existing animal data should be carefullyiesved to determine if in vivo skin
corrosion/irritation testing is needed. For examplesting may not be needed when a test
material has not produced any skin irritation in aaute skin toxicity test at the limit dose,
or produces very toxic effects in an acute skinctoxtest. In the latter case, the material
would be classified as being very hazardous byd#rnal route for acute toxicity; it is
moot whether the material is also irritating or cosive on the skin. It should be kept in
mind in evaluating acute skin toxicity informatithrat the reporting of skin lesions may be
incomplete, testing and observations may be made species other than the rabbit, and
species may differ in sensitivity in their respase

(e) Examples of internationally accepted validaiteditro test methods for skin corrosion are
OECD Test Guidelines 430, 431 and 435;

() This evidence could be derived from single epeated exposures. There is nho
internationally accepted test method for human gkiitation testing, but an OECD
guideline has been proposed;

2.8.3.3 Corrosion_subcategories

2.8.3.3.1 A single harmonized corrosion categorprigvided in Table 2.8.2 using the

results of animal testing. A corrosive is a testenal that produces destruction of skin tissue,
namely, visible necrosis through the epidermis amd the dermis, in at least 1 of 3 tested
animals after exposure up to a 4 hour duration.rrdStve reactions are typified by ulcers,

bleeding, bloody scabs and, by the end of obsenvadit 14 days, by discoloration due to
blanching of the skin, complete areas of alopeaid acars. Histopathology should be
considered to discern guestionable lesions.

a ala Q alilaTaMiaalalda a va

2.8.3.3.2 hose vity
subcategories are prowded W|th|n the corrosweeqmtv éGeeqer-v—l see Table 2.8.2):
subcategory 1A where responses are noted following up to 3 minekeesure and up to 1 hour
observation;subcategory 1B - where responses are describenlvioll exposure between 3
minutes and 1 hour and observations up to 14 émygsubcategory 1€&where responses occur
after exposures between 1hour and 4 hours and naltems up to 14 days
The classification within a subcategory can be hedchased on the results of in vitro (OEGD
435) or in vivo testing.
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Table 2.8.2 Skin corrosive category and subcategories®
Category 1 Corrosive Corrosivein > 1 of 3animals
Corrosive subcategories
Exposure Observation

corrosive 1A _<3 minutes _ < hour

1B > 3 minutes -- 41 < 14 days

hour
1C > 1 hour -- <4 hours _<l4 days

2.8.4 Classification criteriafor mixtures asskin corrosive

2841 Classification of mixtures when data are availaliier the complete mixture

2.8.4.1.1 _The mixture will be classified using tbeteria for substances, and taking into
account the testing and evaluation strategiesveldp data for these hazard classes.

2.8.4.1.2 _Unlike other hazard classes, there aeenative tests available for skin corrosivity
of certain types of chemicals that can give an mteuresult for classification purposes, as well
as being simple and relatively inexpensive to gerfo\When considering testing of the mixture
classifiers are encouraged to use a tiered weighvidence strategy as included in the criteria
for classification of substances for skin corrosimd irritation to help ensure an accurate
classification, as well as avoid unnecessary aniegsting. A mixture is considered corrosive
SkinCategory-1J)f it has a pH of 2 or less or a pH of 11.5 orajes. If consideration of
alkali/acid reserve suggests the substance or @@a may not be corrosive despite the low or
high pH value, then further testing needs to baeghiout to confirm this, preferably by use of an
appropriate validateih vitro test.

2.8.4.2 Classification of mixtures when data are not avdile for the complete mixture:
Bridging principles

2.8.4.2.1 Where the mixture itself has not beerietedo determine its skinrritation/
corrosion, but there are sufficient data on theviddal ingredients and similar tested mixtures
to adequately characterise the hazards of the mixthese data will be used in accordance with
the following agreed bridging rules. This ensuthat the classification process uses the
available data to the greatest extent possibldamacterising the hazards of the mixture without
the necessity for additional testing in animals.

2.8.4.2.2 Dilution
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If a mixture is diluted with a diluent which has aquivalent or lower corrosivity
irritaney-—classification than the least corrosivefiritamiginal ingredient and which is not
expected to affect the corrosivitiFritaney of other ingredients, then the new mixture may be
classified as equivalent to the original mixtur&lternatively, the method explained in section
2.8.5.3 could be applied.

2.8.4.2.3 Batching

The #rritation/corrosion potential of one production batch of aptex mixture can
be assumed to be substantially equivalent to thadnother production batch of the same
commercial product and produced by or under thérobof the same manufacturer, unless there
is reason to believe there is significant variaioich that the toxicity of the batch has changed.
If the latter occurs, new classification is necegsa

2.8.4.2.4 Concentration of mixturesof the highest corrosion Hrritation category

If a tested mixture classified in the highest suibgory for corrosion is concentrated,
a more concentrated mixture should be classifiethenhighest corrosion subcategory without

additional testlnq #Hes{ed—m*m%e—elassmed—m—ﬂqe—m%estegaty#e#sl«n—ms

2.8.4.2.5 Interpolation within one toxicity category

For three mixtures with identical ingredients, wheA and B are in the same
ritation/ corrosion  toxicity category and mixture C has #mme toxicologically active
ingredients with concentrations intermediate toe ttoncentrations of those ingredients in
mixtures A and B, then mixture C is assumed tonbthé sameyritation/corrosion category as
A and B.

2.8.4.2.6 Substantially similar mixtures

Given the following:

(@) Two mixtures
i) A+B
(i) C+B;

(b) The concentration of ingredient B is esselytithlie same in both mixtures;

(c) The concentration of ingredient A in mixtujegéiguals that of ingredient C in

mixture (ii);

(d) Data onirrtation/ corrosion for A and C are available and substiytia
equivalent, i.e. they are in the same hazard catesjod are not expected to
affect the toxicity of B
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If mixture (i) is already classified based on tésita, then mixture (ii) can be
classified in the same category.

.8.4.3 Classification of mixtures when data are availabler all components or only for
some components of the mixture

2.8.4.3.1 _In order to make use of all availableadfr purposes of classifying the skin
corrosion hazards of mixtures, the following asstiomphas been made and is applied where
appropriate in the tiered approach:

The “relevant ingredients” of a mixture are th@dgch are present in concentrations
of 1% (w/w for solids, liguids, dusts, mists angbwars and v/v for gases) or greater, unless there
is a presumption (e.g. in the case of corrosivaeidignts) that an ingredient present at a
concentration of less than 1% can still be rele¥antlassifying the mixture for skin corrosion.

2.8.4.3.2 _In general, the approach to classificatibmixtures as corrosive to skin when data
are available on the components, but not on theéuméxas a whole, is based on the theory of
additivity, such that each corrosive _componentrioutes to the overall or corrosive properties

of the mlxture in proportlon to its potencv and oentratlon A—werghﬂng—taeter—ef—]:@%—use

elas&ﬁeaﬂen@f—th&n%etu#&a&&mmn{aﬂhe mlxture is cIaSS|f|ed as corrosweuer—wrttMen
the sum of the concentrations of such componemsesls a cut-off value/concentration limit.

2.8.4.3.3 Table 2.8.3 below provides the cut-offugiconcentration limits to be used to
determine if the mixture is considered to be aasve to the skin.

2.8.4.3.4 Particular care must be taken when @asgicertain types of chemicals such as
acids and bases, inorganic salts, aldehydes, phesmud surfactants. The approach explained in
2.8.4.3.1 and 2.8.4.3.2 might not work given thatngn of such substances are corrosive at
concentrations < 1%. For mixtures containing siraeids or bases the pH should be used as
classification criteria (see 2.8.4.1.2) since pHI Wwé a better indicator of corrosion than the
concentration limits of Table 2.8.3. A mixture t&ining corrosive ingredients that cannot be
classified based on the additivity approach shawhable 2.8.3, due to chemical characteristics
that make this approach unworkable, should be ifiledsas Corrosive SkinGCategeony1if it
contains> 1% of a corrosive ingredient Classification of mies with ingredients for which the
approach in Table 2.8.3 does not apply is sumntairsdable 2.8.4 below.

2.8.4.3.5 On occasion, reliable data may showtt®askin corrosiofirritation of an ingredient
will not be evident when present at a level abdve ¢ieneric concentration cut-off levels
mentioned in Tables 2.8.3 — 2.8.4. In these cdmemixture could be classified according to that
data (see alscClassification of Hazardous Substances and MixturedJse of Cut-Off
Values/Concentration LimitdJN Globally Harmonized system of Classsificatiordd.abelling

of Chemicals paragraph 1.3.3.2)). On occasion, wlienis expected that the skin
corrosiorirritation of an ingredient will not be evident when presaind level above the generic
concentration cut-off levels mentioned in Table8.2.and 2.8.4 testing of the mixture may be
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considered. In those cases the tiered weight idkaee strateqy should be applied as described
in 2.8.4.1.4 and illustrated in Figu?e8.1

2.8.4.3.6 _If there are data showing that (an) idigmet(s) may be corrosive-orirritaat a
concentration ok 1% (corrosive}er-3%{irritant},the mixture should be classified accordingly
(see alsdClassification of Hazardous Substances and MixtureEhe Use of Cut-Off
Values/Concentration LimitdJN Globally Harmonized system of Classsificataomd Labelling

of Chemicals paragraph 1.3.2.3.1.2)).

Table 2.8.3: Concentration of ingredients of a mixtur e classified as Skin corrosive, 263
that would trigger classfication of the mixture as Skin corrosive.

Sum of ingredients Concentration triggering classification of a mixture as:
classified as. Skin corrosive
Category 1A Category 1B Category 1C

(see note below)

Skin Category 1A =5%
Skin Category 1A + 1B >5%

Skin Category 1A + 1B + >5%
1C

Note to Table 2.8.30nk
{eorrosive}—Intheseecasd§the sum of all mqredlents of a mixture clals.‘sifas Skln Cateqory
1A, 1B or 1C respectively, should each=hB% in order to classify the mixture as either Skin
Category 1A, 1B or 1C. In case the sum of the Shitegory 1A ingredients is5% but the sum
of Skin Category ingredients 1A+1B 3$5%, the mixture should be classified as Skin Gateg
1B. Similarly, in case the sum of Skin Category1B\is <5% but the sum of Category
1A+1B+1C is=5% the mixture would be classified as Category 1C.

Table 2.8.4: Concentration of ingredients of a mixture for which the additivity approach
does not apply, that would trigger classification of the mixture as hazardousto skin

I ngredient: Concentration: Mixture classified as:
Skin
Acid with pH <2 > 1% Category 1
Basewith pH 211.5 > 1% Category 1
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Other corrosive (Category > 1% Category 1
1) ingredientsfor which
additivity does not apply

2.8.5 Decision Logic for skin corrosion/irritation

In the UN Globally Harmonized system of Classsifima and Labelling of Chemicals Chapter
3.2 a-Fhedecision logic is presented. This decision logicielhfollows is not part of the
harmonized classification system but is providedelss additional guidance. It is strongly
recommended that the person responsible for diessifn study the criteria before and during
use of the decision logic.

2.8.6 Classification criteriafor substance and mixtures corrosive to metal

A substance or a mixture which is corrosive toalseis classified in a single category for
this class, using the testing in part Ill, sub-mect37 of the UN Recommendations on the
Transport of Dangerous Goods, Manual of tests amdr@, according to the following table:

Table2.8.5 Criteriafor substances and mixtures corrosive to metal

Category Criteria

1 Corrosion rate on steel or aluminium surfaces edioge6.25 mm per year af a
test temperature of 55 °C.

Note: Where an initial test on either steel or ahiom indicates the substance or mixture being
tested is corrosive the follow-up test on the othetal is not required.

2.8.6.1 Guidance

The corrosion rate can be measured accordingetdest method of sub-section 37.4 of
the UN Recommendations on the Transport of Dange@®epds, Manual of tests and Criteria.
The specimen to be used for the test should be woifatie following materials:

(@ For the purposes of testing steel, steel types J286R (1.0037 resp.St 37-2),
S275J2G3+CR (1.0144 resp.St 44-3), 1ISO 3574, UhNiembering System
(UNS) G 10200, or SAE 1020.

(b) For the purposes of testing aluminium: non-clacgsyp075-T6 or AZ5GU-T6.
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ANNEX 2.

CHAPTER 2.8

CLASS 8 — CORROSIVE SUBSTANCES

284 Definitions

Class 8 substances (corrosive substances) areasobstwhich by chemical action, will cause
severe damage when in contact with living tissue,iro the case of leakage, will materially
damage, or even destroy other goods or meansnsipinat.

Skin corrosionis the production of irreversible damage to than;skamely, visible necrosis
through the epidermis and into the dermis, follayihe application of a test substance for up to
4 hours.

A substance or a mixture thatdgrrosive to metais a substance or a mixture which by chemical
action will materially damage, or even destroy, atwet

2.85 Assignment of packing groups

2.8.2.1 Substances and preparations of Class 8iddeed among the three packing groups
according to their degree of hazard in transpofob@ws:

(@) Packing group IVery dangerous substances and preparations;
(b) Packing group 1 Substances and preparations presenting mediugedan
(c) Packing group Il Substances and preparations presenting minoredang

2.8.2.2 Allocation of substances listed in the Dangs Goods List in Chapter 3.2 to the
packing groups in Class 8 has been made on the b&sixperience taking into account such
additional factors as inhalation risk (see 2.8.2aBd reactivity with water (including the
formation of dangerous decomposition products). Melvstances, including mixtures, can be
assigned to packing groups on the basis of theif GHldssification. The GHS classification for
skin corrosion reflects the length of time of cattaecessary to produce full thickness
destruction of human or synthetic skin in accor@awith the GHS criteria. Liquids, and solids
which may become liquid during transport, which gwelged not to cause full thickness
destruction of human skin shall still be considefi@dheir potential to cause corrosion to certain
metal surfaces. This metal corrosion potentiaéflected in the GHS classification ‘corrosive to
metal’.

2.8.2.3 A substance or preparation meeting theer@itof Class 8 having an inhalation
toxicity of dusts and mists (LC50) in the rangepaicking group I, but toxicity through oral
ingestion or dermal contact only in the range aflorag group Il or less, shall be allocated to
Class 8 (see note under 2.6.2.2.4.1).

2824 In assigning the packing group to a sulsstan accordance with 2.8.2.2, account
shall be taken of human experience in instancesafental exposure. In the absence of human
experience the grouping shall be based on datanebtdrom experiments in accordance with
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OECD Guideline 40% or 43%. A substance which is determined not to be careosn
accordance with OECD Test Guideline 480 OECD Test Guideline 4§Inay be considered
not to be corrosive to skin for the purposes o$éhRegulations without further testing.

2825 Packing groups are assigned to corrosibstancesnd mixtures in accordance with
the following criteria:

Table2.8.1 Assignment of Packing group to substances and mixtures based on Skin
corrosive subcategory or metal corrosion category

Classification of substance or mixture:

Packing group | Skin corrosive subcategory
1A

Packing group 1| Skin corrosive subcategory
1B

Packing group 111 Skin corrosive subcategory Corrosive to metal Category }
1C

The classification criteria for skin corrosion airecluded in 2.8.3. (substances) and 2.8.4
(mixtures).

The classification criteria for corrosive to metat included in 2.8.6.

2.8.6 Classification criteria for substances as skin corrosive

2.8.3.1 The GHS harmonized system includes guidandée use of data elements that are
evaluated before animal testing for skin corros@uondertaken. It also includes hazard classes
for corrosion.

2.8.3.2 Several factors should be considered imroning the corrosion potential of

chemicals before testing is undertaken. Existinghduu experience and data including from
single or repeated exposure and animal observagindsiata should be the first line of analysis,
as they give information directly relevant to effeemn the skin. In some cases enough
information may be available from structurally teh compounds to make classification

®> OECD Guideline for the testing of chemicals Not 4@cute dermal irritation/Corrosion” 1992,

® OECD Guideline for the testing of chemicals N 48 Vitro Membrane Barrier Test Method for Skin
Corrosion” 2006.

" OECD Guideline for the testing of chemicals No0 4 Vitro Skin Corrosion: Transcutaneous
Electrical Resistance Test (TER)” 2004.

8 OECD Guideline for the testing of chemicals Nol 4B Vitro Skin Corrosion: Human Skin Model
Test” 2004.
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decisions. Likewise, pH extremes like < 2 and >5Ihay indicate skin effects, especially when
buffering capacity is known, although the correlatis not perfect. Generally, such agents are
expected to produce significant effects on the.skiralso stands to reason that if a chemical is
highly toxic by the dermal route, a skin corrosgtndy may not be practicable since the amount
of test substance to be applied would considerakbieed the toxic dose and, consequently,
would result in the death of the animals. When olzg®ns are made of skin corrosion in acute
toxicity studies and are observed up through thet Idose, additional testing would not be
needed, provided that the dilutions used and spdeied are equivalent. In vitro alternatives
that have been validated and accepted may alsedibta help make classification decisions.

All the above information that is available on hemical should be used in
determining the need for in vivo skin irritatiorstimg. Although information might be gained
from the evaluation of single parameters withiniea {see 2.8.3.3), e.g. caustic alkalis with
extreme pH should be considered as skin corrostliese is merit in considering the totality of
existing information and making an overall weighegidence determination. This is especially
true when there is information available on some rimt all parameters. Generally, primary
emphasis should be placed upon existing human iexper and data, followed by animal
experience and testing data, followed by other cemirof information, but case-by-case
determinations are necessary.

2.8.3.3 Atiered approachto the evaluation of initial information should leensidered,
where applicable (Figure 2.8.1), recognizing thihteements may not be relevant in certain
cases.

The following table indicates all relevant GHS stémr corrosivity

Figure2.8.1: Tiered testing and evaluation of skin corrosion

Step Parameter Finding Conclusion

la  Existing human or animal—> Corrosive —» Classify as corrosi{f
experiencé? 1

Not corrosiV(i or no data

1c Existing human or animal_,  Not corrosive »  No further testing, not

experience i classified
No data |
2a Structure-activity — 5 Corrosive —» Classify as corrosi{é
relationships or structure-
property relftionship@)

Not corrosive or no data
3 pH with bufiering(c) — pH<2or>15 —> Classify as corrosi@

Not pH extreme or no
data ¢
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Existing skin data in — Yes — Possibly no further
animals indicate no need testing may be deemed
for animal t(istinéd) corrosive

No indication or no data

Valid and acceptedin — Positive —» Classify as corrosivé
vitro skin corrosion tesf) response

Negative response or no
data ¢

In vivo skin corrosion test— > Corrosive > Classify as corrosivi@
(1 animal) ¢ response

Negative response Non-corrosive — No further testing, not
response classified

(@)
(b)

(€)
(d)

(e)
(9)

Classify in the appropriate harmonized categ@ay shown in Table 2.8.2 below;
Structure-activity and structure-property re@aiships are presented separately but would
be conducted in parallel;

Measurement of pH alone may be adequate, s#sasent of acid or alkali reserve is
preferable; methods are needed to assess buffeapgcity;

Pre-existing animal data should be carefullyiesved to determine if in vivo skin
corrosion/irritation testing is needed. For examplesting may not be needed when a test
material has not produced any skin irritation in aoute skin toxicity test at the limit dose,
or produces very toxic effects in an acute skincttyxtest. In the latter case, the material
would be classified as being very hazardous bydirenal route for acute toxicity; it is
moot whether the material is also irritating or cosive on the skin. It should be kept in
mind in evaluating acute skin toxicity informatitthrat the reporting of skin lesions may be
incomplete, testing and observations may be made gpecies other than the rabbit, and
species may differ in sensitivity in their respase

Examples of internationally accepted validaiteditro test methods for skin corrosion are
OECD Test Guidelines 430, 431 and 435;

This evidence could be derived from single epeated exposures. There is no
internationally accepted test method for human gkiitation testing, but an OECD
guideline has been proposed;

2.833 Corrosion subcategories

2.8.3.3.1 A single harmonized corrosion categorgr@vided in Table 2.8.2 using the results
of animal testing. A corrosive is a test matetiat produces destruction of skin tissue, namely,
visible necrosis through the epidermis and intodeemis, in at least 1 of 3 tested animals after
exposure up to a 4 hour duration. Corrosive reastare typified by ulcers, bleeding, bloody

scabs and, by the end of observation at 14 daysjdoploration due to blanching of the skin,

complete areas of alopecia and scars. Histopaifiokhould be considered to discern

guestionable lesions.
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2.8.3.3.2 Three subcategories are provided withéndorrosive category (see Table 2.8.2):
subcategory 1A where responses are noted following up to 3 minexgesure and up to 1 hour
observation;subcategory 1B - where responses are describealvioll exposure between 3
minutes and 1 hour and observations up to 14 gaysubcategory 1€where responses occur
after exposures between 1hour and 4 hours and rnabems up to 14 days.
The classification within a subcategory can be medcbased on the results of in vitro (OECD
435) or in vivo testing.

Table 2.8.2 Skin corrosive category and subcategories

Category 1. Corrosive Corrosivein > 1 of 3animals
Corrosive subcategories
Exposure Observation
corrosive 1A ~<3 minutes < hour
1B > 3 minutes -- 4 < 14 days
hour
1C > 1 hour -- < hours _<l14 days

2.8.4 Classification criteriafor mixtures as skin corrosive
2.8.4.1 Classification of mixtures when data are availalfier the complete mixture

2.8.4.1.1 The mixture will be classified using tbeteria for substances, and taking into
account the testing and evaluation strategies\veldp data for these hazard classes.

2.8.4.1.2 Unlike other hazard classes, there deenalive tests available for skin corrosivity
of certain types of chemicals that can give an @teuresult for classification purposes, as well
as being simple and relatively inexpensive to perfo When considering testing of the mixture
classifiers are encouraged to use a tiered weilghvidence strategy as included in the criteria
for classification of substances for skin corrosimmd irritation to help ensure an accurate
classification, as well as avoid unnecessary antesding. A mixture is considered corrosive if
it has a pH of 2 or less or a pH of 11.5 or greateconsideration of alkali/acid reserve suggests
the substance or preparation may not be corrogspitd the low or high pH value, then further
testing needs to be carried out to confirm thigfemably by use of an appropriate validated
vitro test.

2842 Classification of mixtures when data are not avdi@ for the complete mixture:
Bridging principles

2.8.4.2.1 Where the mixture itself has not beetete® determine its skin corrosion, but there
are sufficient data on the individual ingredientsd asimilar tested mixtures to adequately
characterise the hazards of the mixture, thesewiéithe used in accordance with the following
agreed bridging rules. This ensures that the iflesson process uses the available data to the
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greatest extent possible in characterising therbazaf the mixture without the necessity for
additional testing in animals.

2.8.4.2.2 Dilution

If a mixture is diluted with a diluent which has aquivalent or lower corrosivity
classification than the least corrosive origingradient and which is not expected to affect the
corrosivity of other ingredients, then the new migt may be classified as equivalent to the
original mixture. Alternatively, the method expiad in section 2.8.5.3 could be applied.

2.8.4.2.3 Batching

The corrosion potential of one production batchaoicomplex mixture can be
assumed to be substantially equivalent to that mdtreer production batch of the same
commercial product and produced by or under thérobaf the same manufacturer, unless there
is reason to believe there is significant variatsoich that the toxicity of the batch has changed.
If the latter occurs, new classification is necegsa

2.8.4.2.4 Concentration of mixtures of the highest corrosigntation category
If a tested mixture classified in the highest subgory for corrosion is concentrated,
a more concentrated mixture should be classifiethénhighest corrosion subcategory without
additional testing.
2.8.4.2.5 Interpolation within one toxicity category
For three mixtures with identical ingredients, wheA and B are in the same
corrosion toxicity category and mixture C has siaene toxicologically active ingredients with
concentrations intermediate to the concentratadribose ingredients in mixtures A and B, then
mixture C is assumed to be in the same corrosetegory as A and B.
2.8.4.2.6 Substantially similar mixtures
Given the following:
(@) Two mixtures
() A+B
(i) C+B;

(b) The concentration of ingredient B is esselytidle same in both mixtures;

(c) The concentration of ingredient A in mixtujegquals that of ingredient C in
mixture (ii);

(d) Data on corrosion for A and C are availabld anbstantially equivalent, i.e.
they are in the same hazard category and are petted to affect the toxicity
of B.
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If mixture (i) is already classified based on tesita, then mixture (ii) can be
classified in the same category.

2.8.4.3 Classification of mixtures when data are availabide all components or only for
some components of the mixture

2.8.4.3.1 In order to make use of all availableadtr purposes of classifying the skin
corrosion hazards of mixtures, the following asstiomphas been made and is applied where
appropriate in the tiered approach:

The “relevant ingredients” of a mixture are thedgch are present in concentrations
of 1% (w/w for solids, liquids, dusts, mists angbwars and v/v for gases) or greater, unless there
is a presumption (e.g. in the case of corrosiveedignts) that an ingredient present at a
concentration of less than 1% can still be releYantlassifying the mixture for skin corrosion.

2.8.4.3.2 In general, the approach to classificaibmixtures as corrosive to skin when data
are available on the components, but not on theéum@xas a whole, is based on the theory of
additivity, such that each corrosive componentrdoutes to the overall or corrosive properties
of the mixture in proportion to its potency and centration. The mixture is classified as

corrosive when the sum of the concentrations ofhsgomponents exceeds a -cut-off

value/concentration limit.

2.8.4.3.3 Table 2.8.3 below provides the cut-offug&concentration limits to be used to
determine if the mixture is considered to be aasive to the skin.

2.8.4.3.4 Particular care must be taken when &asgi certain types of chemicals such as
acids and bases, inorganic salts, aldehydes, pheaudl surfactants. The approach explained in
2.8.4.3.1 and 2.8.4.3.2 might not work given thangn of such substances are corrosive at
concentrations < 1%. For mixtures containing siracids or bases the pH should be used as
classification criteria (see 2.8.4.1.2) since pHI Wwe a better indicator of corrosion than the
concentration limits of Table 2.8.3. A mixture taining corrosive ingredients that cannot be
classified based on the additivity approach shawhable 2.8.3, due to chemical characteristics
that make this approach unworkable, should be iiledsas Corrosive if it containg 1% of a
corrosive ingredient Classification of mixtures lwihgredients for which the approach in Table
2.8.3 does not apply is summarised in Table 2.8ldvin

2.8.4.3.5 On occasion, reliable data may showttieskin corrosion of an ingredient will not
be evident when present at a level above the genericentration cut-off levels mentioned in
Tables 2.8.3 — 2.8.4. In these cases the mixtundddme classified according to that data (see
also Classification of Hazardous Substances and Mixtures Use of Cut-Off
Values/Concentration LimitdJN Globally Harmonized system of Classsificatiordd.abelling

of Chemicals paragraph 1.3.3.2)). On occasion, whisnexpected that the skin corrosion of an
ingredient will not be evident when present at\eleabove the generic concentration cut-off
levels mentioned in Tables 2.8.3 and 2.8.4 testinthe mixture may be considered. In those
cases the tiered weight of evidence strategy shbaldpplied as described in 2.8.4.1.4 and
illustrated in Figure 2.8.1.
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2.8.4.3.6

If there are data showing that (an) idigmet(s) may be corrosive at a concentration

of < 1% (corrosive) the mixture should be classified accordingly @seClassification of
Hazardous Substances and MixtureS he Use of Cut-Off Values/Concentration Lir(iitsl
Globally Harmonized system of Classsification amdb&lling of Chemicals paragraph

1.3.2.3.1.2)).

Table 2.8.3: Concentration of ingredients of a mixture classified as Skin corrosive, 263
that would trigger classification of the mixture as Skin corrosive.

Sum of ingredients

Concentration triggering classification of a mixture as:

classified as: Skin corrosive
Category 1A Category 1B Category 1C
(see note below)
Skin Category 1A 25%
Skin Category 1A + 1B >5%
fléin Category 1A + 1B + >5%

Note to Table 2.8.3If the sum of all ingredients of a mixture cldsi as Skin Category 1A, 1B
or 1C respectively, should each b&% in order to classify the mixture as either SRategory
1A, 1B or 1C. In case the sum of the Skin Catefjryngredients is< 5% but the sum of Skin

Category ingredients 1A+1B i8 5%, the mixture should be classified as Skin GaiedB.

Similarly, in case the sum of Skin Category 1A+4B 5% but the sum of Category 1A+1B+1C
is =5% the mixture would be classified as Category 1C.

Table 2.8.4: Concentration of ingredients of a mixture for which the additivity approach
does not apply, that would trigger classification of the mixture as hazardousto skin

Ingredient: Concentration: Mixture classified as:
Skin
Acid with pH <2 > 1% Category 1
Base with pH 211.5 > 1% Category 1
Other corrosive (Category > 1% Category 1

1) ingredientsfor which
additivity does not apply
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2.8.5 Decision Logicfor skin corrosion/irritation

In the UN Globally Harmonized system of Classsifima and Labelling of Chemicals
Chapter 3.2 a decision logic is presented. Thidsdet logic is not part of the harmonized
classification system but is provided as additianatiance. It is strongly recommended that the
person responsible for classification study theeda before and during use of the decision logic.

2.8.7 Classification criteriafor substance and mixturescorrosive to metal

A substance or a mixture which is corrosive toatseis classified in a single category for
this class, using the testing in part Ill, sub-gect37 of the UN Recommendations on the
Transport of Dangerous Goods, Manual of tests aitdr@, according to the following table:

Table 2.8.5 Criteriafor substances and mixtures corrosive to metal

Category Criteria

1 Corrosion rate on steel or aluminium surfaces edioge6.25 mm per year af a
test temperature of 55 °C.

Note: Where an initial test on either steel or ahiom indicates the substance or mixture being
tested is corrosive the follow-up test on the othetal is not required.

2.8.6.1 Guidance

The corrosion rate can be measured according tee#ttenethod of sub-section 37.4
of the UN Recommendations on the Transport of Damge Goods, Manual of tests and
Criteria. The specimen to be used for the testldhoeimade of the following materials:

(c) For the purposes of testing steel, steel types
S235JR+CR (1.0037 resp.St 37-2),
S275J2G3+CR (1.0144 resp.St 44-3), 1ISO 3574, UhNiembering System
(UNS) G 10200, or SAE 1020.

(d)  For the purposes of testing aluminium: non-claag$yp075-T6 or AZ5GU-T6.




