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Purpose

1. By way of this document, the informal correspemce working group on the classification
of mixtures is providing recommendations to clatiig classification criteria for mixtures in the
GHS. This work was undertaken by the correspondgnaep to determine if the GHS criteria
are uniformly understood and to develop recommeémasitfor clarifying the criteria where
inconsistency was observed.

! In accordance with the programme of work of the-Salnmittee for 2007-2008 approved by
the Committee at its third session (refer to STARGL0/C.4/24, Annex 2 and ST/SG/AC.10/34,
para. 14).
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Background

2. The project to test the classification critefoa mixtures was an outcome of the work
initiated in 2005 to test the application of the $Hcriteria to substances
(UN/SCEGHS/10/INF.5). The work on substances reduih extending the project to mixtures,
as described in two previous documents submitted tioe Sub-Committee

(UN/SCEGHS/13/INF.6 and UN/SCEGHS/15/INF.27).

3. This document is the culmination of the workmoixtures that has been conducted over the
past two years, beginning at the twelfth sessiorthef Sub-Committee in December 2006.
During the course of this two-year period, two sdtexercises were provided to correspondence
group members who were asked to apply the GHSrierite hypothetical mixtures. This was in
an effort to determine if the criteria for mixtunesre uniformly understood and applied.

4. Results showed that there was some inconsisten@pplication of the criteria. The
correspondence group focused on these issues,hamagh the process of three face-to-face
meetings, several rounds of e-mail correspondesog,two teleconferences, we have come to
consensus on the solutions provided in annexeatd3 to this document.

5. The solutions that the correspondence groupoisgsing fall into three categories:

(a) Editorial revisions of the GHS text (see anhgx
(b) Examples demonstrating the application ofrtivetures rules (see annex 2); and
(c) Issues that are being referred to the Sub-Cittewfor follow-up (see annex 3).

Conclusion
6. The correspondence group requests:

(@) That the Sub-Committee approve the recommemrdi@drial changes to the GHS
text. These approved changes would be incorporatedhe third revised edition of
the GHS;

(b) That the Sub-Committee approve the worked exaesngeemonstrating application of
the GHS criteria for mixtures. These worked exasplkould then be proposed for
inclusion in the UNITAR training document;

(c) That the Sub-Committee address the three rengpissues the correspondence group
deemed outside our scope of work or current capadihese issues may need to be
reassigned to address any remaining needed work.

7. This document and these recommendations arebpfdre the Sub-Committee for
consideration and approval.
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Annex 1

Proposed editorial amendments to the GHS text

Section T Editorial amendments to the bridging principles (see UN/SCEGHS/15/INF.27,
addendum 1, item 1 and addendum 2)

Editorial revisions to the bridging principles {dibn, batching, concentration of
highly toxic mixtures, interpolation within one foky category and substantially similar
mixtures) in Chapters 3.1 to 3.10 and 4.1 are egpdiereaftér These changes are to provide
consistency and clarity to the text of the GHS.

3.1.35.1,3.23.2.1,3.3.3.2.1, 3.4.3.2.1,
3.5.3.2.1,3.6.3.2.1,3.7.3.2.1, 3.8.3.3.1,
3.9.3.3.1and 3.10.3.2.1: In the first sentem=ert “both” before “the individual ingredients”.

Dilution
3.1.3.5.2 Delete the second paragraph (“If a m&tubodyweight.”).

3.1.3.5.2,3.2.3.2.2,3.3.3.2.2,3.4.3.2.2,
3.5.3.2.2,3.6.3.2.2,3.7.3.2.2, 3.8.3.3.2, 3.923a8d 3.10.3.2.2:

In the first sentence:

- amend the beginning to read “If a tested mixture”
- replace “the new mixture may” with “the new dedtmixture may”; and
- insert “tested” after “original” at the end ofetlsentence.

4.1.3.4.2 In the first paragraph:

- amend the beginning to read “Where a new mixtsréormed by diluting a
tested mixture or”;

- replace “the mixture may” with “the resultingxture may”;

- insert “tested” after “original”; and

- add the following new sentence at the end ofpdwagraph: “Alternatively, the
method explained in 4.1.3.5 could be applied”.

Delete the second paragraph.

2 Note by the secretariaThe text of the relevant sections of Chapterst8.8.10 and 4.1, to
which the amendments listed in section 1 of thiseamapply, is reproduced (as amended) in
information document UN/SCEGHS/16/INF.5.
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Batching

3.1.3.5.3,3.2.3.2.3,3.3.3.2.3, 3.8.3.3.3 anBIBRB:
In the first sentence:

- replace “one production batch” with “a testeddurction batch”;

- delete “complex”;

- replace “another production batch” with “anotbhetested production batch”;
- replace “and produced by” with “when produced, land

- replace “toxicity of the batch” with “toxicityfahe untested batch”

3.4.3.2.3 In the first sentence:

- replace “one production batch” with “a testeddurction batch”;

- delete “complex”;

- replace “another production batch” with “anotbhetested production batch”;

- replace “and produced by” with “when produced, land

- replace “sensitization of the batch” with “seirstion potential of the untested
batch”

3.5.3.2.3,3.6.3.2.3and 3.7.3.2.3:
In the first sentence:

- replace “one production batch” with “a testeddurction batch”;

- delete “complex”;

- replace “another production batch” with “anotbhetested production batch”;
- replace “commercial product produced by and untle control” with
“commercial product, when produced by or undercihetrol”; and

replace “potential of the batch” with “potentafl the untested batch”

3.10.3.2.3 In the first sentence:

replace “one production batch” with “a testeddurction batch”;

delete “complex”;

replace “another production batch” with “anotbetested production batch”;
replace “and produced by” with “when produced, land

replace “of the batch has changed” with “of timested batch has changed”

41.3.4.3 In the first sentence:

replace “one production batch” with “a testeddurction batch”;

delete “complex”;

replace “another production batch” with “anothetested production batch”;
replace “and produced by” with “when produced, laynd

insert “untested” before “batch” at the end.
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Concentration of highly toxic mixtures

3.1.3.5.4 and 3.10.3.2.4:
Insert “tested” before “mixture” (twice) at the diening of the sentence and
replace, at the end, “new mixture” with “resultingtested mixture” at the end.

3.2.3.2.4 and 3.3.3.2.4:
Replace (twice) “a more concentrated mixture” withe more concentrated
untested mixture”.

3.8.3.3.4 and 3.9.3.3.4:
Amend the beginning of the paragraph to readrflaitested mixture” and insert
“resulting” before “concentrated”.

4.1.3.4.4  Amend the beginning to read: “If a testexiture”;
Insert “the” before “ingredients”;
Replace “more concentrated mixture” with “more cemtrated untested mixture”
and
Insert “tested” after “original”.

Interpolation within one toxicity category

3.1.3.5.5, 3.8.3.3.5,3.9.3.3.5, 3.10.3.2.5 andB415: Amend to read as follows:

“For three mixtures (A, B and C) with identical negients, where mixtures A and

B have been tested and are in the same toxicitygoag, and where untested
mixture C has the same toxicologically active inigats as mixtures A and B but
has concentrations of toxicologically active ingesds intermediate to the

concentrations in mixtures A and B, then mixturés@ssumed to be in the same
toxicity category as A and B.”.

3.2.3.25 Amend to read as follows:

“For three mixtures (A, B, and C) with identicagnedients, where mixtures A and
B have been tested and are in the same irritabor/sion toxicity category, and
where untested mixture C has the same toxicoldgicattive ingredients as

mixtures A and B but has concentrations of toxigalally active ingredients

intermediate to the concentrations in mixtures A Bnthen mixture C is assumed
to be in the same irritation/corrosion categoryad B.”.

3.3.3.25 Amend to read as follows:

“For three mixtures (A, B and C) with identicabnedients, where mixtures A and
B have been tested and are in the same irritagdolss eye damage toxicity
category, and where untested mixture C has the samxieologically active
ingredients as mixtures A and B but has concentratiof toxicologically active
ingredients intermediate to the concentrations ixtures A and B, then mixture C
is assumed to be in the same irritation/seriousdayeage category as A and B.”.
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Substantially similar mixtures

3.1.3.5.6,3.4.3.24
and 3.10.3.2.6 In the sentence after the sub-payhsg:

- amend the beginning of the sentence to reaanitture (i) or (ii)”; and
- replace “mixture (ii)” with “the other mixturetahe end of the sentence.

3.2.3.2.6, 3.3.3.2.6, 3.5.3.2.4, 3.6.3.2.4, 3.74328.3.3.6
and 3.9.3.3.6  In the last sentence after the sudgpaphs:

4.1.3.4.6

- amend the beginning of the sentence to read iture (i) or (ii)”;
- replace “mixture (ii)” with “the other mixture’and
- insert “hazard” before “category”.

In sub-paragraph (b), insert “essenti@lgfore “the same”.

In sub-paragraph (d), replace “Classification” willata on aquatic toxicity” and
replace “are the same” with “substantially equingile

Amend the last sentence after the sub-paragrapiesdbas follows:
“If mixture (i) or (ii) is already classified bad@n test data, then the other mixture
can be assigned the same hazard category.”.

Section 2 Amendments to the criteria for the classificatio of mixtures
Chapter 3.1: Acute toxicity (see UN/SCEGHS/15/INF.27, addendum 1, items 2d5@an

Note (a) to table 3.1.1: Amend to read as follgmeswv text is underlined):

“(@ The acute toxicity estimate (ATE) for the ddikation of a substance or
ingredient in a mixture is derived using:

(i) the LDs¢/LCso Where_available. Otherwise,

(i) the appropriate conversion value from TaBl&.2 that relates to the
results of a range test, or

(i) the appropriate conversion value from Talld.2 that relates to a
classification category;”.

Backgroundsee UN/SCEGHS/15/INF.27, addendum 1, item 2;

Rationale The purpose of this minor change is to clarifgttvhen L3, data are
available, application of the known kfpdata for acute toxicity takes precedence
over acute toxicity range values in the mixtureshfulae in paragraphs 3.1.3.6.1
and 3.1.3.6.2.3.
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3.1.3.2  Amend as followm&hanges are indicated):

“3.1.3.2 Classification of mixtures for acute takyccan be carried out for each
route of exposure, but is only needed for one rofiexposure as long as this route is
followed (estimated or tested) for all ingredieats there is no relevant evidence to

suggest acute tOXICItV by multlple routetf—aeu%e—te;eeﬂy—rs—dete#mmed—fer—more

elas&#ea%en When there is relevant eV|dence of tOXICItV bv mmlde routes of

exposure, classification is to be conducted foapfropriate routes of exposurall
available information should be considered. Theogiam and signal word used
should reflect the most severe hazard categamy all relevantreutes—of-expoesure
hazard statemenshould be-identifiedfor-hazard-communicatimed.”

Backgroundsee UN/SCEGHS/15/INF.27, addendum 1, item 7;

Rationale The purpose of editing this paragraph is to dwrthat all available
information on acute toxicity must be consideredclassification of a mixture.
Expert judgement plays a role in determining thpligation of the data and relevant
evidence of toxicity. The changes also clarifyahdzommunication elements.

3.1.3.3 (d) Insert a new sub-paragraph (d) to esafllows:

“(d) When only range data (or acute toxicity hazamategory information) are
available for ingredients in a mixture, they maydoaverted to point estimates
in accordance with Table 3.1.2 when calculating dlessification of the new
mixture using the formulas in 3.1.3.6.1 and 3.133%"

Background see UN/SCEGHS/15/INF.27, addendum 1, item 2 exddf new sub-
paragraph (c) in ST/SG/AC.10/C.4/30, Annex 1.

Rationale: The purpose of adding sub-paragraph (d) is to m@icé the instruction
that when LI, data are available for an ingredient in a mixturthis known
information is to be used in the mixtures’ formulaeparagraphs 3.1.3.6.1 and
3.1.3.6.2.3. When only range data are availalilés converted to an acute toxicity
point estimate.

Table 3.1.2 Amend the heading to read as follotws {&ble remains unchanged):
“Conversion from experimentally obtained acute ¢dyi range values (or acute
toxicity hazard categories) to acute toxicity pastimates for use in the formulas for

the classification of mixtures.”

Backgroundsee UN/SCEGHS/15/INF.27, addendum 1, item 2.
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3.1.3.6.1

Rationale The purpose of editing the heading for TableZBi%.the same as that for

adding sub-paragraph (d), above. That is, to r@ioé the instruction that when
data are available for an ingredient in a mixturejs to be used. When only range
data are available, it is converted to an acutdciy point estimated.

Amend sub-paragraph (c) and the firstesee after it to read as follows (changes
are indicated):

“(c) Ignore ingredients i-the-oeréihe data available are fromlimit dosetest (at the
upper threshold for Cateqgory 4 for the appropniatée of exposure as provided

in Table 3.1.1Heesand donot show acute toxicity-at-2000-mgtkg-bedyatig

Ingredients that fall within the scope of this gaeph are considered to be
ingredients with a known acute toxicity estimateTE). _See note (a) to
Table 3.1.1 and paragraph 3.1.3.3 for approprigfdiGation of available
data to the equation below and paragraph 3.1.3.6.2.

The remainder of the paragraph (introductory ser@esub-paragraphs (a)
and (b) as well as the formula and the sentenceeuimately before it)
remains unchanged.

Backgroundsee UN/SCEGHS/15/INF.27, addendum 1, items 2 and 5.

Rationale The purpose of the proposed changes is twofold:

(@) refer classifiers to the instruction in not o Table 3.1.1 clarifying that when
LDso data are available, they are applied in the miggirformulae; and

(b) toinclude the two other routes of exposure eonsideration of gases, vapours,
and dusts for limit dose tests above the spedifiezshold.

3.1.3.6.2.1 (a) Amend the text of footnote 2 \ad this sub-paragraph to read as follows:

“Z When mixtures contain ingredients that do notehagute toxicity data for
each route of exposure, acute toxicity estimatey bea extrapolated from the
available data and applied to the appropriate sosee 3.1.3.2).However,
competent authorities may require testing for aciigeroute. In those cases,
classification should be performed for that routesdsdl upon the competent
authority's requiremerit.

Background Clarification of the footnote and its relatioriphto paragraph 3.1.3.2
was requested. This issue was raised by a correspwe group member subsequent
to the submission of UN/SCEGHS/15/INF.27 and isatedl to item 7 in that

document).

Rationale It is proposed that the current text in the fomte be deleted and
replaced with the proposed text. This footnotelanp that where a competent
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authority requires evaluation by a specific roufeegposure, acute toxicity data may
not be extrapolated from route to route.

Chapter 3.8: Specific target organ toxicity

3.8.3.4.5 In the first sentence, replace “extragrudatoxicity” with “extrapolating the toxicity”
and add the following sentence at the end of thagraph:

“Respiratory tract irritation and narcotic effeetiee to be evaluated separately based
upon the criteria in 3.8.2.2. When conducting sifesations for these hazards, the
contribution of each ingredient should be consideeslditive, unless there is
evidence that the effects are not additive.”.

Backgroundsee UN/SCEGHS/15/INF.27, addendum 1, items 13.

Rationale The correspondence group proposes that the texheé paragraph be
edited to clarify that respiratory tract irritatiorand narcotic effects are distinct
effects to be evaluated separately, and that fahea&ffects should be considered
additive unless evidence exists to suggest otherwis
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Examples of the application of the classificationrderia for mixtures
Example 1:

The following example demonstrates the applicatibdata when the available range data spans
more than one acute toxicity range estimate in@8hl.2.

This will be proposed for inclusion in UNITAR traiy document (see UN/SCEGHS/15/INF.27,
addendum 1, item 2):

Ingredient information:

Ingredient Wit% Test Data
Ingredient 1 16 LDse: 1,600 mg/kg
Ingredient 2 4 Acute toxicity range estimate: 200Ds, < 2,000
Ingredient 3 80 LDse: 3,450 mg/kg

Answer:

Apply the equation in paragraph 3.1.3.6.1:

100 _< Ci
ATEmixture n ATEI
100 16 4 80

= + +
ATE 1,600 200 3,450
Therefore: ATkixwre= 1,880 mg/kg, Category 4

mixture

Rationale

(a) Classification via application of substancdetia is not possible since acute toxicity test
data was not provided for the mixture (paragragh334);

(b) Classification via the application of bridging priples is not possible since data on a
similar mixture was not provided (paragraph 3.113;5

(c) Classification of the mixture based on ingrediematadcan be considered (paragraph
3.1.3.6);

(d) Applying the “relevant ingredients” concept fromragraph 3.1.3.3(a) means that all
ingredients will be considered when applying créen paragraph 3.1.3.6;

(e) Data is available for all ingredients so critengparagraph 3.1.3.6.1 apply;

(N Ingredients 1, 2 and 3 are all included in the pil&e calculation because they have data
that fall within a GHS acute toxicity category [pgraph 3.1.3.6.1 (a)].
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(9) Applying the guidance in Note (a) to Table 3:1.

(i) The LDso data for ingredients 1 and 3 are used in the Af calculation since data
are available;

(i) The use of expert judgment is needed to deitenwhat value to use in the Afkure
calculation for ingredient 2. Since the experinaigtobtained acute toxicity range
estimate of 200 < LE < 2,000 for ingredient 2 is existing data devebtbgeior to
development of the GHS criteria it does not mafelwith the ranges provided in Table
3.1.2. The lower end of the range falls within @&tegory 3 range of 50 — 300 mg/kg
and the converted acute toxicity point estimateafoOral Category 3 ingredient is 100.
Given that the converted point estimate is lowemtlthe experimentally determined
value of > 200 mg/kg it does not make sense totlwseconverted point estimate. In
this case, one should apply the known informataong 200 mg/kg should be used in
the ATEnixwure Calculation.

(End of example 1)
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Example 2:

The following example demonstrates the applicatérthe “relevant ingredients” criteria in
paragraph 3.1.3.3.

This will be proposed for inclusion in UNITAR trang document (UN/SCEGHS/15/INF.27,
addendum 1, item 3):

Acute toxicity — Oral

Ingredient information:

Ingredient Wit% Classification Test Data
Ingredient 1 4 Oral Category 3 LEy: 125 mg/kg
Ingredient 2 92 - No data available
Ingredient 3 3 Oral Category 4 LE. 1500 mg/kg
Ingredient 4 0.9 - No data available
Ingredient 5 0.1 Oral Category 2 £EP10 mg/kg

Answer:

Apply the equation in paragraph 3.1.3.6.2.3:

100~ (¥ Conond >10%) « C,
ATErnixture B ; ATE

100-©2 _ 4 , 3
ATE,.. 125 1500

Therefore: ATkixure = 235 mg/kg, Category 3, and
“92% of the mixture consists of an ingredient oknown toxicity.”

Rationale:

(a) Classification via application of substancdecra is not possible since acute toxicity
test data was not provided for the mixture (panalgi&1.3.4);

(b) Classification via the application of bridgipgnciples is not possible since data on a
similar mixture was not provided (paragraph 3.113;5

(c) Classification of the mixture based on ingretiidata can be considered (paragraph
3.1.3.6);

(d) Applying the “relevant ingredients” concept froparagraph 3.1.3.3 (a) means that
ingredient 4 could be excluded from both the Alkk&. calculations. This is true for
the calculation in either paragraph 3.1.3.6.1 @&r36.2.3. This same reasoning could



(€)

(f)

(9)

(h)

ST/SG/AC.10/C.4/2008/23
page 13
Annex 2

also apply to ingredient 5, as it is below the éxent ingredients” threshold; however,
the use of expert judgment is necessary to malsediision for ingredient 5 as it is
classified in Category 2. For this example, it wiasided that since the percentage of
this ingredient is well below the threshold (i.el%) and the ingredient is classified in
Category 2, it would be excluded from the ATE caltalg

The total concentration of ingredients with umkn acute toxicity (i.e. ingredient 2) is
92%, therefore, the AThuwre €quation in paragraph 3.1.3.6.2.3 must be useds Th
calculation corrects for ingredients with unknowcut@ toxicity above 10% of the
mixture;

Ingredients 1 and 3 are included in the Ak calculation because they have data
that fall within a GHS acute toxicity category [Bgraph 3.1.3.6.1 (a)];

Applying the guidance in Note (a) to Table 3.te%ults in using the Lig data for
Ingredients 1 and 3 in the ATkwure calculation since data are available;

Ingredient 2 does not have any useable infaomafor the oral route ATExture
calculation and is in the mixture at a concentrattal% so an additional statement is
included (paragraph 3.1.3.6.2.2.);

(End of example 2)
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Example 3:

The following example demonstrates the applicatidnthe criteria found in paragraph
3.1.3.6.1 (c).

This will be proposed for inclusion in UNITAR traigndocument (UN/SCEGHS/15/INF.27,
addendum 1, item 4):

Acute toxicity — Oral

Ingredient information:

Ingredient | Wt% | Classification Test data
Ingredient 1 4 Oral Category{4LDso: 1,737 mg/kg
Ingredient 2 5 - LBy > 5,000 mg/kg
Ingredient 3 5 - LI5y: 5,400 mg/kg
Ingredient 4 - Oral limit dose > 2,000 mg/kg (No signs qf
86 toxicity)
Answer:

Apply the equation in paragraph 3.1.3.6.1.:

100 _< Ci
ATEmixture n ATEI

100 _ 4
ATE e 1737

Therefore: ATEixure = 43,425 mg/kg, Not Classified
Rationale

(@) Classification via application of substanciecia is not possible since acute toxicity
test data was not provide for the mixture (parag/ag.3.4).

(b) Classification via the application of bridgipgnciples is not possible since data on a
similar mixture (paragraph 3.1.3.5.1) was not pdedi.

(c) Classification of mixture based ingredientadean be considered (paragraph 3.1.3.6).

(d) Applying the “relevant ingredients” concepbrn paragraph 3.1.3.3(a) means that all
ingredients will be considered when applying créeén paragraph 3.1.3.6.

(e) Data is available for all ingredients so créten paragraph 3.1.3.6.1 apply.
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Applying sub-paragraph 3.1.3.6.1 (a):

(i) Ingredient 1 is included in the ATkwre Calculation because it falls into a GHS
acute toxicity category;

(i) Ingredients 2 and 3 can be ignored in the Aikfe calculation because they do
not fall within a GHS acute toxicity category.

Applying paragraph 3.1.3.6.1 (c):
Ingredient 4 can be ignored in the Afire calculation because it has oral limit dose
test data that does not show acute toxicity at@00/kg.

(End of example 3)
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Example 4.

The following example demonstrates the applicatiiothe criteria found in paragraph 3.1.3.2.
This will be proposed for inclusion in UNITAR traigrdocument (This example was requested
subsequent to the submission of document UN/SCEGHASIE.27 to the Sub-Committee. It is
related UN/SCEGHS/15/INF.27, addendum 1, item 7):

Ingredient information:

Ingredient Wit% Acute toxicity test data
Oral Dermal Inhalation
Vapours
Ingredient 1 26 LBy 2,737 mg/kg Ly 6,480 mg/kg LGo: 11 mg/l
Ingredient 2 23 LBy 4,500 mg/kg L3y:> 6,000 mg/kg LGo: 19 mg/l
Ingredient 3 11 LBy > 5,000 mg/kg | No data available No data available
Ingredient 4 40 LDso: 400 mg/kg Dern_1a| limit do_s_e > 2,000 mg/kg | LCsq: 4 mgl/l
(No signs of toxicity)

Answer:

(a) Oral route - Apply the equation in paragragh36.1.:

100 _ Ci
ATE .. < ATEi
100 26 23 40

= + +
ATE 2,737 4,500 400

mixture
ATEmixure = 873 mg/kg, Acute Oral Toxicity; Category 4
(b) Inhalation route - Apply the equation in paaggr 3.1.3.6.2.3:

100~ (3 C noun if >10%)
ATE

_v_ G
_ZATEi

mixture n

100- () _ 26, 23, 40
ATE 11 19 4

mixture

ATEnmixure = 6.6 mg/l, Acute inhalation toxicity; Categoryad “11% of the mixture
consists of an ingredient of unknown inhalationi¢ay”

Pictogram:

Signal word: Danger
Hazard statements] Toxic if inhaled. Harmful if swallowed.
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Rationale
(@) Classification via application of substancéetia is not possible since acute toxicity test

data was not provided for the mixture (paragragh334);

Classification via the application of bridgipginciples is not possible since data on a
similar mixture was not provided (paragraph 3.113;5

Classification based on ingredient data for thigture can be considered (paragraph
3.1.3.6);

Applying the “relevant ingredients” concept rfioparagraph 3.1.3.3 (&) means that all
ingredients will be considered when applying critem paragraphs 3.1.3.6.1 and
3.1.3.6.2.3;

Review of the ingredient test data show thereelevant evidence to suggest acute
toxicity via the oral and inhalation routes so &EEnxwre Calculation was applied to the
oral and inhalation routes (paragraph 3.1.3.2).i®&ewf the ingredient test data via the
dermal route show that the data are not applicablde dermal ATEixwre Calculation
(paragraph 3.1.3.6.1(c));

Oral route

(f)

(9)

(h)

Data is available for all ingredients via thealoroute so criteria in paragraph 3.1.3.6.1
apply;

Ingredients 1, 2 and 4 are included in the AJke calculation because they have data
that fall within a GHS acute toxicity category [Bgraph 3.1.3.6.1 (a)].

Applying the guidance in Note (a) to Table 3.iekults in using the L{g data for
ingredients 1, 2 and 4 in the AT&ure Calculation since data is available.

Inhalation route

(i)

()

(k)

()

The total concentration of ingredients with uolim inhalation acute toxicity (i.e.,
ingredient 3) is 11%, therefore, the Adik.re €quation in paragraph 3.1.3.6.2.3 must be
used for the inhalation route. This calculationreots for ingredients with unknown
acute toxicity above 10% of the mixture.

Ingredients 1, 2 and 4 are included in the Ak&. calculation because they have data
that fall within a GHS acute toxicity category [Bgraph 3.1.3.6.1 (a)];

Applying the guidance in Note (a) to Table 3.tebults in using the Lig data for
ingredients 1, 2 and 4 in the Akure Calculation since data is available;

Ingredient 3 does not have any useable infoionator the inhalation route ATwure
calculation and is in the mixture at a concentrattol% so an additional statement is
included (paragraph 3.1.3.6.2.2).

(End of example 4)]
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Example 5

The following two examples demonstrate applicatibrnlata for mixtures when additivity may
not apply (paragraphs 3.2.3.3.4 and 3.3.3.3.4). fifsieexample is for skin corrosion/irritation.
The second example is for serious eye damagefiontat

Both examples will be proposed for inclusion in théNITAR training document
(UN/SCEGHS/15/INF.27, addendum 1, item 9):

(@) Skin corrosion/irritation

Ingredient information:

Ingredient W1t% Classification Ingredient information
Ingredient 1 4 Skin Category 1 pH=1.8
Ingredient 2 5 Skin Category 2 -
Ingredient 3 5 Skin Category 3 -

Ingredient 4 86 - No data available

Mixture information: Mixture pH = 4.0

Answer:

For this mixture, the classification was assignexd aa Category 1 because ingredient 1
(Category 1) is in the mixture at1%

Rationale

(a) Classification via application of substanceerra is not possible since test data (other
than a pH) was not provided for the mixture (paapbr3.2.3.1.1);

(b) The overall mixture pH of 4.0 does not resultlassification in Category 1 since this
does not fall within the criteria of p2 or pH> 11.5 ( paragraph 3.2.3.1.2);

(c) Classification via the application of bridgipgnciples is not possible since data on a
similar mixture was not provided (paragraph 3.213;2

(d) Classification of the mixture based on ingretlidata can be considered (paragraph
3.2.3.3);

(e) Ingredient 1 with a pH = 1.8 is an ingrediemt Which additivity might not apply as
described in paragraph 3.2.3.3.4 and summarizethble 3.2.4. Expert judgment
would be needed to determine whether or not adiyitapplies. Knowledge of the
components is important. Given the limited infotima in this example, the
classifier of this mixture chose to apply non-awdy for a conservative approach.
Without information on the mode of action of Ingesdt 1, the mixture could be
corrosive regardless of the overall pH. Therefte,criteria described in paragraph
3.2.3.3.4 were applied (i.e. “A mixture containic@rosive or irritant ingredients that
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cannot be classified based on the additivity apgraghown in Table 3.2.3, due to
chemical characteristics that make this approaetoukable, should be classified as
skin Category 1 if it contains 1% of a corrosive ingredient and as skin Cate@dé8y
when it containg 3% of an irritant ingredient”).

(b) Serious eye damage/eye irritation

Ingredient information:

Ingredient W1t% Classification Ingredient information
Ingredient 1 0.5 Eye Category 1 -
Ingredient 2 3.5 Eye Category 2 Surfactant
Ingredient 3 15 - -

Ingredient 4 15 - -

Ingredient 5 66 - No data available

Answer. Mixture is Category 2 because:

(@)
(b)

Rationale

(@)
(b)
(€)
(d)

(€)

Mixture contains 0.5% of an Eye Category 1 Wwhgnot > 1% so the mixture is not
Category 1,

Mixture contains 3.5% of an Eye Category 2 \whis > 3.0% so the mixture is
Category 2

Classification via application of substanceetia is not possible since test data was
not provided for the mixture (paragraph 3.3.3.1).

Classification considering the pH of the mixetus not possible as the pH was not
provided (paragraph 3.3.3.1).

Classification via the application of bridgipgnciples is not possible since data on a
similar mixture was not provided (paragraph 3.313.2

Classification of the mixture based on ingretlidata can be considered (paragraph
3.3.3.3).

Ingredient 2 (Surfactant) is an ingredient ¥anich additivity might not apply as
described in paragraph 3.3.3.3.4 and summarizethble 3.3.4. Expert judgment
would be needed to determine whether or not adijitapplies. Knowledge of the
components is important. Given the limited infotima in this example, the
classifier of this mixture chose to apply non-awdy for a conservative approach.
Therefore, the criteria described in paragraph 3313apply (i.e., “A mixture
containing corrosive or irritant ingredients thanoot be classified based on the
additivity approach shown in Table 3.3.3, due tontisal characteristics that make
this approach unworkable, should be classifiedyses Gategory 1 if it contains 1%
of a corrosive ingredient and as Eye Category 2i8mit containg 3% of an irritant
ingredient”).

(End of example 5)
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Example 6:

The following example demonstrates application efrislevant ingredients concept for mixtures
in the Skin/Eye chapters.

This will be proposed for inclusion in the UNITAR itmang document (UN/SCEGHS/15/INF.27,
addendum 1, item 10):

Serious eye damage/Eye irritation

Ingredient information:

Ingredient W1t% Classification Ingredient information
Ingredient 1 91 - -
Ingredient 2 5 Eye Category 2A -
Ingredient 3 3 - -
Ingredient 4 0.9 Eye Category 1 -
Ingredient 5 0.1 - -

Answer:

Mixture is Category 2 because:
Equations from Table 3.3.3
Category 1 calculations:

(@) >%Eye Category 1 = 0.9 which is neB8%
(b) > %Skin Category 1 = 0.0 which is net3%
() >%Skin Category 1 ¥ %Eye Cat 1 = 0.9 which is nat3%

Category 2 calculations:

(d) >%Eye Category 1= 0.9 which is netl% but < 3%

(e) Y% Skin Category 1 = 0 which is netl% but < 3%

(M >%Eye Category 2/2A =5 which is netl0%

(g) (10x>%Eye Category 1) » %Eye Category 2/2A = (10 x 0.9) + 5 = 14% which is
>10%

Rationale:

(a) Classification via application of substanceetia is not possible since test data was
not provided for the mixture (paragraph 3.3.3.1);

(b) Classification considering pH of the mixture nst possible as the pH was not
provided (paragraph 3.3.3.1);



()
(d)

(€)

(f)
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Classification via the application of bridgipgnciples is not possible since data on a
similar mixture was not provided (paragraph 3.313;2

Classification of the mixture based on ingretlidata can be considered (paragraph
3.3.3.3);

Expert judgment is necessary when applying tekevant ingredients” concept from
paragraph 3.3.3.3.1 since ingredient 4 (Eye Cayegpis below 1%. In this case the
relatively high concentration of Ingredient 4 (i.€.9%) and application of the
additivity approach which includes a weighting tacfor Category 1 ingredients
weighs in favor of including ingredient 4 in thed#dsity calculations. In fact, for
this particular example if ingredient 4 was not sidered relevant and was ignored
during the calculations the mixture would not bassified because the concentration
of ingredient 2 (Eye Category 2A) is not high enoug cause the additivity
equations in Table 3.3.3 to exceed the cut-off Valrecentration limits;

The additivity approach described in paragrapt&3.3.2 and 3.3.3.3.3 applies and
the cut-off value/concentration limits provided ihable 3.3.3 are used for
classification.

(End of example 6)
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Example 7:

The following example demonstrates application ef glnidance in paragraph 3.8.3.4.5, that is,
whether or not additivity should be considered $pecific Target Organ Toxicity — Single
Exposure (STOT-SE) Category 3 transient effects.

This will be proposed for inclusion in the UNITAR itmang document (UN/SCEGHS/15/INF.27,
addendum 1, item 13):

Ingredient information:

Ingredient W1t% Classification
Ingredient 1 0.5 -
Ingredient 2 3.5 Category 3 — Respiratory Tractdtion
Ingredient 3 15 Category 3 - Narcotic effects
Ingredient 4 15 Category 3 - Narcotic effects
Ingredient 5 66 -

Answer.

Mixture is Category 3 — Narcotic effects

> %Category 3 — Narcotic effects = 15% + 15% = 30%civhis > 20%%, therefore
classify as Category 3 — Narcotic Effects

> %Category 3 — Respiratory Irritation = 3.5%, whigh < 20%, not classified for
Respiratory Irritation

Rationale

(a) Classification via application of substanceetia is not possible since test data was not
provided for the mixture (paragraph 3.8.3.2);

(b) Classification via the application of bridgipginciples is not possible since data on a
similar mixture was not provided (paragraph 3.813;3

(c) Application of paragraph 3.8.3.4.5 is used #tassification. Expert judgement is
necessary when applying this paragraph. ParagBa@l3.4.5 notes that a cut-off
value/concentration limit of 20% has been suggestbdt that the cut-off
value/concentration limit at which effects occuryntee higher or less depending on the
Category 3 ingredient(s). In this case, the classifjudged that 30% is sufficient to
classify.

(End of example 7)
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Annex 3

Issues to be referred to the Sub-Committee for fadw-up

1. Paragraph 3.1.3.6.2.1 allows for extrapolatietween routes of exposure which could

require substantial supplemental technical inforomatamong other considerations. Significant
effort would be needed for such guidance, as agibic of these criteria would be directed

toward highly trained and experience experts. They be an issue that the Sub-Committee
chooses to address at a later date, however, tinespondence group on the classification of
mixtures decided that further guidance on this graqeh was outside the resources and time
constraints of the group.

2. Under paragraph 3.1.3.2, when more than one r@iuéxposure is evaluated, it is possible
that the classification of a mixture will fall intdifferent GHS categories. This raises the
question of the appropriate classification of thxtare. For example, if a mixture is both a
dermal Category 5 and an inhalation Category 4, &bawuld this mixture be classified? should
the mixture be:

(&) Acute toxicity category 4; or
(b) Acute dermal toxicity category 5 and acuteaiakion toxicity category 47?

This was not generally considered an issue abewapplication of the mixtures criteria but
rather a hazard communication issue which wouldditer addressed by the Sub-Committee.
This issue will be referred to the Sub-Committeefédow-up.

3. There were two issues that came up on reprodudtazards having to do with the
appropriate classification and subsequent hazamhnmumication elements for mixtures
containing ingredients with different reproductiv@zard endpoints:

(@) One issue had to do with a mixture contairtimg ingredients that are reproductive
hazards, both of which are present above the dutaicentrations. For instance,
ingredient 1 is classified as Category 1A, andtds data indicate only effects on
fertility. Ingredient 2 is classified as Catego2yand has data indicating only
developmental effects. Is this mixture considdgmelde a Category 1, Category 1A or
Category 1A/Category 2?

(b) The second issue is related and has to do twéhcorrect hazard communication
elements. That is, can the hazard communicatidersents be modified to choose
either developmental or fertility endpoints?

These two issues were not considered to be abqlitagon of the criteria for mixtures,

but rather hazard communication issues that woelldditer addressed by the Sub-Committee by
referring these issues for follow-up by the appiatercorrespondence group.



