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§1910.1200 Hazard communication.

(a) Purpose. (1) The purpose of this
section is to ensure that the hazards of
all chemicals produced or imported are
classified, and that information con-
cerning the classified hazards is trans-
mitted to employers and employees.
The requirements of this section are
intended to be consistent with the pro-
visions of the United Nations Globally
Harmonized System of Classification
and Labelling of Chemicals (GHS), Re-
vision 3. The transmittal of informa-
tion is to be accomplished by means of
comprehensive hazard communication
programs, which are to include con-
tainer labeling and other forms of
warning, safety data sheets and em-
ployee training.

(2) This occupational safety and
health standard is intended to address
comprehensively the issue of
classifying the potential hazards of
chemicals, and communicating infor-
mation concerning hazards and appro-
priate protective measures to employ-
ees, and to preempt any legislative or
regulatory enactments of a state, or
political subdivision of a state, per-
taining to this subject. Classifying the
potential hazards of chemicals and
communicating information con-
cerning hazards and appropriate pro-
tective measures to employees, may in-
clude, for example, but is not limited
to, provisions for: developing and main-
taining a written hazard communica-
tion program for the workplace, includ-
ing lists of hazardous chemicals
present; labeling of containers of
chemicals in the workplace, as well as
of containers of chemicals being
shipped to other workplaces; prepara-
tion and distribution of safety data
sheets to employees and downstream
employers; and development and imple-
mentation of employee training pro-
grams regarding hazards of chemicals
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and protective measures. Under section
18 of the Act, no state or political sub-
division of a state may adopt or en-
force any requirement relating to the
issue addressed by this Federal stand-
ard, except pursuant to a Federally-ap-
proved state plan.

(b) Scope and application. (1) This sec-
tion requires chemical manufacturers
or importers to classify the hazards of
chemicals which they produce or im-
port, and all employers to provide in-
formation to their employees about the
hazardous chemicals to which they are
exposed, by means of a hazard commu-
nication program, labels and other
forms of warning, safety data sheets,
and information and training. In addi-
tion, this section requires distributors
to transmit the required information
to employers. (Employers who do not
produce or import chemicals need only
focus on those parts of this rule that
deal with establishing a workplace pro-
gram and communicating information
to their workers.)

(2) This section applies to any chem-
ical which is known to be present in
the workplace in such a manner that
employees may be exposed under nor-
mal conditions of use or in a foresee-
able emergency.

(3) This section applies to labora-
tories only as follows:

(i) Employers shall ensure that labels
on incoming containers of hazardous
chemicals are not removed or defaced;

(ii) Employers shall maintain any
safety data sheets that are received
with incoming shipments of hazardous
chemicals, and ensure that they are
readily accessible during each
workshift to laboratory employees
when they are in their work areas;

(iii) Employers shall ensure that lab-
oratory employees are provided infor-
mation and training in accordance
with paragraph (h) of this section, ex-
cept for the location and availability of
the written hazard communication pro-
gram under paragraph (h)(2)(iii) of this
section; and,

(iv) Laboratory employers that ship
hazardous chemicals are considered to
be either a chemical manufacturer or a
distributor under this rule, and thus
must ensure that any containers of
hazardous chemicals leaving the lab-
oratory are labeled in accordance with
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paragraph (f) of this section, and that a
safety data sheet is provided to dis-
tributors and other employers in ac-
cordance with paragraphs (g)(6) and
(2)(7) of this section.

(4) In work operations where employ-
ees only handle chemicals in sealed
containers which are not opened under
normal conditions of use (such as are
found in marine cargo handling,
warehousing, or retail sales), this sec-
tion applies to these operations only as
follows:

(i) Employers shall ensure that labels
on incoming containers of hazardous
chemicals are not removed or defaced;

(ii) Employers shall maintain copies
of any safety data sheets that are re-
ceived with incoming shipments of the
sealed containers of hazardous chemi-
cals, shall obtain a safety data sheet as
soon as possible for sealed containers
of hazardous chemicals received with-
out a safety data sheet if an employee
requests the safety data sheet, and
shall ensure that the safety data sheets
are readily accessible during each work
shift to employees when they are in
their work area(s); and,

(iii) Employers shall ensure that em-
ployees are provided with information
and training in accordance with para-
graph (h) of this section (except for the
location and availability of the written
hazard communication program under
paragraph (h)(2)(iii) of this section), to
the extent necessary to protect them
in the event of a spill or leak of a haz-
ardous chemical from a sealed con-
tainer.

(5) This section does not require la-
beling of the following chemicals:

(i) Any pesticide as such term is de-
fined in the Federal Insecticide, Fun-
gicide, and Rodenticide Act (7 U.S.C.
136 et seq.), when subject to the labeling
requirements of that Act and labeling
regulations issued under that Act by
the Environmental Protection Agency;

(ii) Any chemical substance or mix-
ture as such terms are defined in the
Toxic Substances Control Act (15
U.S.C. 2601 et seq.), when subject to the
labeling requirements of that Act and
labeling regulations issued under that
Act by the Environmental Protection
Agency.

(iii) Any food, food additive, color ad-
ditive, drug, cosmetic, or medical or
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veterinary device or product, including
materials intended for use as ingredi-
ents in such products (e.g., flavors and
fragrances), as such terms are defined
in the Federal Food, Drug, and Cos-
metic Act (21 U.S.C. 301 et seq.) or the
Virus-Serum-Toxin Act of 1913 (21
U.S.C. 151 et seq.), and regulations
issued under those Acts, when they are
subject to the labeling requirements
under those Acts by either the Food
and Drug Administration or the De-
partment of Agriculture;

(iv) Any distilled spirits (beverage al-
cohols), wine, or malt beverage in-
tended for nonindustrial use, as such
terms are defined in the Federal Alco-
hol Administration Act (27 U.S.C. 201 et
seq.) and regulations issued under that
Act, when subject to the labeling re-
quirements of that Act and labeling
regulations issued under that Act by
the Bureau of Alcohol, Tobacco, Fire-
arms and Explosives;

(v) Any consumer product or haz-
ardous substance as those terms are de-
fined in the Consumer Product Safety
Act (156 U.S.C. 2051 et seq.) and Federal
Hazardous Substances Act (156 U.S.C.
1261 et seq.) respectively, when subject
to a consumer product safety standard
or labeling requirement of those Acts,
or regulations issued under those Acts
by the Consumer Product Safety Com-
mission; and,

(vi) Agricultural or vegetable seed
treated with pesticides and labeled in
accordance with the Federal Seed Act
(7T U.S.C. 1551 et seq.) and the labeling
regulations issued under that Act by
the Department of Agriculture.

(6) This section does not apply to: (i)
Any hazardous waste as such term is
defined by the Solid Waste Disposal
Act, as amended by the Resource Con-
servation and Recovery Act of 1976, as
amended (42 U.S.C. 6901 et seq.), when
subject to regulations issued under
that Act by the Environmental Protec-
tion Agency;

(ii) Any hazardous substance as such
term is defined by the Comprehensive
Environmental Response, Compensa-
tion and Liability Act (CERCLA) (42
U.S.C. 9601 et seq.) when the hazardous
substance is the focus of remedial or
removal action being conducted under
CERCLA in accordance with Environ-
mental Protection Agency regulations.
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(iii) Tobacco or tobacco products;

(iv) Wood or wood products, including
lumber which will not be processed,
where the chemical manufacturer or
importer can establish that the only
hazard they pose to employees is the
potential for flammability or combus-
tibility (wood or wood products which
have been treated with a hazardous
chemical covered by this standard, and
wood which may be subsequently sawed
or cut, generating dust, are not ex-
empted);

(v) Articles (as that term is defined
in paragraph (c) of this section);

(vi) Food or alcoholic beverages
which are sold, used, or prepared in a
retail establishment (such as a grocery
store, restaurant, or drinking place),
and foods intended for personal con-
sumption by employees while in the
workplace;

(vii) Any drug, as that term is de-
fined in the Federal Food, Drug, and
Cosmetic Act (21 U.S.C. 301 et seq.),
when it is in solid, final form for direct
administration to the patient (e.g.,
tablets or pills); drugs which are pack-
aged by the chemical manufacturer for
sale to consumers in a retail establish-
ment (e.g., over-the-counter drugs);
and drugs intended for personal con-
sumption by employees while in the
workplace (e.g., first aid supplies);

(viii) Cosmetics which are packaged
for sale to consumers in a retail estab-
lishment, and cosmetics intended for
personal consumption by employees
while in the workplace;

(ix) Any consumer product or haz-
ardous substance, as those terms are
defined in the Consumer Product Safe-
ty Act (15 U.S.C. 2051 et seq.) and Fed-
eral Hazardous Substances Act (15
U.S.C. 1261 et seq.) respectively, where
the employer can show that it is used
in the workplace for the purpose in-
tended by the chemical manufacturer
or importer of the product, and the use
results in a duration and frequency of
exposure which is not greater than the
range of exposures that could reason-
ably be experienced by consumers when
used for the purpose intended;

(x) Nuisance particulates where the
chemical manufacturer or importer
can establish that they do not pose any
physical or health hazard covered
under this section;
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(xi) Ionizing and nonionizing radi-
ation; and,

(xii) Biological hazards.

(c) Definitions. Article means a manu-
factured item other than a fluid or par-
ticle: (i) which is formed to a specific
shape or design during manufacture;
(ii) which has end use function(s) de-
pendent in whole or in part upon its
shape or design during end use; and (iii)
which under normal conditions of use
does not release more than very small
quantities, e.g., minute or trace
amounts of a hazardous chemical (as
determined under paragraph (d) of this
section), and does not pose a physical
hazard or health risk to employees.

Assistant Secretary means the Assist-
ant Secretary of Labor for Occupa-
tional Safety and Health, U.S. Depart-
ment of Labor, or designee.

Chemical means any substance, or
mixture of substances.

Chemical manufacturer means an em-
ployer with a workplace where chem-
ical(s) are produced for use or distribu-
tion.

Chemical mame means the scientific
designation of a chemical in accord-
ance with the nomenclature system de-
veloped by the International Union of
Pure and Applied Chemistry (IUPAC)
or the Chemical Abstracts Service
(CAS) rules of nomenclature, or a name
that will clearly identify the chemical
for the purpose of conducting a hazard
classification.

Classification means to identify the
relevant data regarding the hazards of
a chemical; review those data to ascer-
tain the hazards associated with the
chemical; and decide whether the
chemical will be classified as hazardous
according to the definition of haz-
ardous chemical in this section. In ad-
dition, classification for health and
physical hazards includes the deter-
mination of the degree of hazard, where
appropriate, by comparing the data
with the criteria for health and phys-
ical hazards.

Commercial account means an ar-
rangement whereby a retail distributor
sells hazardous chemicals to an em-
ployer, generally in large quantities
over time and/or at costs that are
below the regular retail price.

Common name means any designation
or identification such as code name,
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code number, trade name, brand name
or generic name used to identify a
chemical other than by its chemical
name.

Container means any bag, barrel, bot-
tle, box, can, cylinder, drum, reaction
vessel, storage tank, or the like that
contains a hazardous chemical. For
purposes of this section, pipes or piping
systems, and engines, fuel tanks, or
other operating systems in a vehicle,
are not considered to be containers.

Designated representative means any
individual or organization to whom an
employee gives written authorization
to exercise such employee’s rights
under this section. A recognized or cer-
tified collective bargaining agent shall
be treated automatically as a des-
ignated representative without regard
to written employee authorization.

Director means the Director, National
Institute for Occupational Safety and
Health, U.S. Department of Health and
Human Services, or designee.

Distributor means a business, other
than a chemical manufacturer or im-

porter, which supplies hazardous
chemicals to other distributors or to
employers.

Employee means a worker who may be
exposed to hazardous chemicals under
normal operating conditions or in fore-
seeable emergencies. Workers such as
office workers or bank tellers who en-
counter hazardous chemicals only in
non-routine, isolated instances are not
covered.

Employer means a person engaged in a
business where chemicals are either
used, distributed, or are produced for
use or distribution, including a con-
tractor or subcontractor.

Exposure or exrposed means that an
employee is subjected in the course of
employment to a chemical that is a
physical or health hazard, and includes
potential (e.g., accidental or possible)
exposure. ‘‘Subjected” in terms of
health hazards includes any route of
entry (e.g., inhalation, ingestion, skin
contact or absorption.)

Foreseeable emergency means any po-
tential occurrence such as, but not lim-
ited to, equipment failure, rupture of
containers, or failure of control equip-
ment which could result in an uncon-
trolled release of a hazardous chemical
into the workplace.
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Hazard category means the division of
criteria within each hazard class, e.g.,
oral acute toxicity and flammable lig-
uids include four hazard categories.
These categories compare hazard sever-
ity within a hazard class and should
not be taken as a comparison of hazard
categories more generally.

Hazard class means the nature of the
physical or health hazards, e.g., flam-
mable solid, carcinogen, oral acute tox-
icity.

Hazard not otherwise classified (HNOC)
means an adverse physical or health ef-
fect identified through evaluation of
scientific evidence during the classi-
fication process that does not meet the
specified criteria for the physical and
health hazard classes addressed in this
section. This does not extend coverage
to adverse physical and health effects
for which there is a hazard class ad-
dressed in this section, but the effect
either falls below the cut-off value/con-
centration limit of the hazard class or
is under a GHS hazard category that
has not been adopted by OSHA (e.g.,
acute toxicity Category 5).

Hazard statement means a statement
assigned to a hazard class and category
that describes the nature of the haz-
ard(s) of a chemical, including, where
appropriate, the degree of hazard.

Hazardous chemical means any chem-
ical which is classified as a physical
hazard or a health hazard, a simple as-
phyxiant, combustible dust, pyrophoric
gas, or hazard not otherwise classified.

Health hazard means a chemical
which is classified as posing one of the
following hazardous effects: acute tox-
icity (any route of exposure); skin cor-
rosion or irritation; serious eye dam-
age or eye irritation; respiratory or
skin sensitization; germ cell mutage-
nicity; carcinogenicity; reproductive
toxicity; specific target organ toxicity
(single or repeated exposure); or aspira-
tion hazard. The criteria for deter-
mining whether a chemical is classified
as a health hazard are detailed in Ap-
pendix A to §1910.1200—Health Hazard
Criteria.

Immediate use means that the haz-
ardous chemical will be under the con-
trol of and used only by the person who
transfers it from a labeled container
and only within the work shift in
which it is transferred.
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Importer means the first business
with employees within the Customs
Territory of the United States which
receives hazardous chemicals produced
in other countries for the purpose of
supplying them to distributors or em-
ployers within the United States.

Label means an appropriate group of
written, printed or graphic information
elements concerning a hazardous chem-
ical that is affixed to, printed on, or at-
tached to the immediate container of a
hazardous chemical, or to the outside
packaging.

Label elements means the specified
pictogram, hazard statement, signal
word and precautionary statement for
each hazard class and category.

Mizxture means a combination or a so-
lution composed of two or more sub-
stances in which they do not react.

Physical hazard means a chemical
that is classified as posing one of the
following hazardous effects: explosive;
flammable (gases, aerosols, liquids, or
solids); oxidizer (liquid, solid or gas);
self-reactive; pyrophoric (liquid or
solid); self-heating; organic peroxide;
corrosive to metal; gas under pressure;
or in contact with water emits flam-
mable gas. See Appendix B to
§1910.1200—Physical Hazard Criteria.

Pictogram means a composition that
may include a symbol plus other graph-
ic elements, such as a border, back-
ground pattern, or color, that is in-
tended to convey specific information
about the hazards of a chemical. Eight
pictograms are designated under this

standard for application to a hazard
category.
Precautionary statement means a

phrase that describes recommended
measures that should be taken to mini-
mize or prevent adverse effects result-
ing from exposure to a hazardous
chemical, or improper storage or han-
dling.

Produce means to manufacture, proc-
ess, formulate, blend, extract, gen-
erate, emit, or repackage.

Product identifier means the name or
number used for a hazardous chemical
on a label or in the SDS. It provides a
unique means by which the user can
identify the chemical. The product
identifier used shall permit cross-ref-
erences to be made among the list of
hazardous chemicals required in the
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written hazard communication pro-
gram, the label and the SDS.

Pyrophoric gas means a chemical in a
gaseous state that will ignite spontane-
ously in air at a temperature of 130 de-
grees F (54.4 degrees C) or below.

Responsible party means someone who
can provide additional information on
the hazardous chemical and appro-
priate emergency procedures, if nec-
essary.

Safety data sheet (SDS) means written
or printed material concerning a haz-
ardous chemical that is prepared in ac-
cordance with paragraph (g) of this sec-
tion.

Signal word means a word used to in-
dicate the relative level of severity of
hazard and alert the reader to a poten-
tial hazard on the label. The signal
words used in this section are ‘‘danger”’
and ‘‘warning.” ‘“‘Danger’ is used for
the more severe hazards, while ‘“‘warn-
ing”’ is used for the less severe.

Simple asphyzriant means a substance
or mixture that displaces oxygen in the
ambient atmosphere, and can thus
cause oxygen deprivation in those who
are exposed, leading to unconscious-
ness and death.

Specific chemical identity means the
chemical name, Chemical Abstracts
Service (CAS) Registry Number, or any
other information that reveals the pre-
cise chemical designation of the sub-
stance.

Substance means chemical elements
and their compounds in the natural
state or obtained by any production
process, including any additive nec-
essary to preserve the stability of the
product and any impurities deriving
from the process used, but excluding
any solvent which may be separated
without affecting the stability of the
substance or changing its composition.

Trade secret means any confidential
formula, pattern, process, device, infor-
mation or compilation of information
that is used in an employer’s business,
and that gives the employer an oppor-
tunity to obtain an advantage over
competitors who do not know or use it.
Appendix E to §1910.1200—Definition of
Trade Secret, sets out the criteria to
be used in evaluating trade secrets.

Use means to package, handle, react,
emit, extract, generate as a byproduct,
or transfer.
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Work area means a room or defined
space in a workplace where hazardous
chemicals are produced or used, and
where employees are present.

Workplace means an establishment,
job site, or project, at one geographical
location containing one or more work
areas.

(d) Hazard classification. (1) Chemical
manufacturers and importers shall
evaluate chemicals produced in their
workplaces or imported by them to
classify the chemicals in accordance
with this section. For each chemical,
the chemical manufacturer or importer
shall determine the hazard -classes,
and, where appropriate, the category of
each class that apply to the chemical
being classified. Employers are not re-
quired to classify chemicals unless
they choose not to rely on the classi-
fication performed by the chemical
manufacturer or importer for the
chemical to satisfy this requirement.

(2) Chemical manufacturers, import-
ers or employers classifying chemicals
shall identify and consider the full
range of available scientific literature
and other evidence concerning the po-
tential hazards. There is no require-
ment to test the chemical to determine
how to classify its hazards. Appendix A
to §1910.1200 shall be consulted for clas-
sification of health hazards, and Ap-
pendix B to §1910.1200 shall be con-
sulted for the classification of physical
hazards.

(83) Mixtures. (i) Chemical manufac-
turers, importers, or employers evalu-
ating chemicals shall follow the proce-
dures described in Appendices A and B
to §1910.1200 to classify the hazards of
the chemicals, including determina-
tions regarding when mixtures of the
classified chemicals are covered by this
section.

(ii) When classifying mixtures they
produce or import, chemical manufac-
turers and importers of mixtures may
rely on the information provided on
the current safety data sheets of the
individual ingredients, except where
the chemical manufacturer or importer
knows, or in the exercise of reasonable
diligence should know, that the safety
data sheet misstates or omits informa-
tion required by this section.

(e) Written hazard communication pro-
gram. (1) Employers shall develop, im-
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plement, and maintain at each work-
place, a written hazard communication
program which at least describes how
the criteria specified in paragraphs (f),
(g), and (h) of this section for labels
and other forms of warning, safety data
sheets, and employee information and
training will be met, and which also in-
cludes the following:

(i) A list of the hazardous chemicals
known to be present using a product
identifier that is referenced on the ap-
propriate safety data sheet (the list
may be compiled for the workplace as a
whole or for individual work areas);
and,

(ii) The methods the employer will
use to inform employees of the hazards
of non-routine tasks (for example, the
cleaning of reactor vessels), and the
hazards associated with chemicals con-
tained in unlabeled pipes in their work
areas.

(2) Multi-employer workplaces. Em-
ployers who produce, use, or store haz-
ardous chemicals at a workplace in
such a way that the employees of other
employer(s) may be exposed (for exam-
ple, employees of a construction con-
tractor working on-site) shall addition-
ally ensure that the hazard commu-
nication programs developed and im-
plemented under this paragraph (e) in-
clude the following:

(i) The methods the employer will
use to provide the other employer(s)
on-site access to safety data sheets for
each hazardous chemical the other em-
ployer(s)’ employees may be exposed to
while working;

(ii) The methods the employer will
use to inform the other employer(s) of
any precautionary measures that need
to be taken to protect employees dur-
ing the workplace’s normal operating
conditions and in foreseeable emer-
gencies; and,

(iii) The methods the employer will
use to inform the other employer(s) of
the labeling system used in the work-
place.

(3) The employer may rely on an ex-
isting hazard communication program
to comply with these requirements,
provided that it meets the criteria es-
tablished in this paragraph (e).
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(4) The employer shall make the
written hazard communication pro-
gram available, upon request, to em-
ployees, their designated representa-
tives, the Assistant Secretary and the
Director, in accordance with the re-
quirements of 29 CFR 1910.20 (e).

(6) Where employees must travel be-
tween workplaces during a workshift,
i.e., their work is carried out at more
than one geographical location, the
written hazard communication pro-
gram may be kept at the primary
workplace facility.

(f) Labels and other forms of warning—
(1) Labels on shipped containers. The
chemical manufacturer, importer, or
distributor shall ensure that each con-
tainer of hazardous chemicals leaving
the workplace is labeled, tagged, or
marked. Hazards not otherwise classi-
fied do not have to be addressed on the
container. Where the chemical manu-
facturer or importer is required to
label, tag or mark the following infor-
mation shall be provided:

(i) Product identifier;

(ii) Signal word;

(iii) Hazard statement(s);

(iv) Pictogram(s);

(v) Precautionary statement(s); and,

(vi) Name, address, and telephone
number of the chemical manufacturer,
importer, or other responsible party.

(2) The chemical manufacturer, im-
porter, or distributor shall ensure that
the information provided under para-
graphs (f)(1)(i) through (v) of this sec-
tion is in accordance with Appendix C
to §1910.1200, for each hazard class and
associated hazard category for the haz-
ardous chemical, prominently dis-
played, and in English (other languages
may also be included if appropriate).

(3) The chemical manufacturer, im-
porter, or distributor shall ensure that
the information provided under para-
graphs (f)(1)(ii) through (iv) of this sec-
tion is located together on the label,
tag, or mark.

(4) Solid materials. (i) For solid metal
(such as a steel beam or a metal cast-
ing), solid wood, or plastic items that
are not exempted as articles due to
their downstream use, or shipments of
whole grain, the required label may be
transmitted to the customer at the
time of the initial shipment, and need
not be included with subsequent ship-
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ments to the same employer unless the
information on the label changes;

(ii) The label may be transmitted
with the initial shipment itself, or with
the safety data sheet that is to be pro-
vided prior to or at the time of the first
shipment; and,

(iii) This exception to requiring la-
bels on every container of hazardous
chemicals is only for the solid material
itself, and does not apply to hazardous
chemicals used in conjunction with, or
known to be present with, the material
and to which employees handling the
items in transit may be exposed (for
example, cutting fluids or pesticides in
grains).

(5) Chemical manufacturers, import-
ers, or distributors shall ensure that
each container of hazardous chemicals
leaving the workplace is labeled,
tagged, or marked in accordance with
this section in a manner which does
not conflict with the requirements of
the Hazardous Materials Transpor-
tation Act (49 U.S.C. 1801 et seq.) and
regulations issued under that Act by
the Department of Transportation.

(6) Workplace labeling. Except as
provided in paragraphs (£)(7) and (£)(8)
of this section, the employer shall en-
sure that each container of hazardous
chemicals in the workplace is labeled,
tagged or marked with either:

(i) The information specified under
paragraphs (f)(1)(i) through (v) of this
section for 1labels on shipped con-
tainers; or,

(ii) Product identifier and words, pic-
tures, symbols, or combination thereof,
which provide at least general informa-
tion regarding the hazards of the
chemicals, and which, in conjunction
with the other information imme-
diately available to employees under
the hazard communication program,
will provide employees with the spe-
cific information regarding the phys-
ical and health hazards of the haz-
ardous chemical.

(7) The employer may use signs, plac-
ards, process sheets, batch tickets, op-
erating procedures, or other such writ-
ten materials in lieu of affixing labels
to individual stationary process con-
tainers, as long as the alternative
method identifies the containers to
which it is applicable and conveys the
information required by paragraph
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(£)(6) of this section to be on a label.
The employer shall ensure the written
materials are readily accessible to the
employees in their work area through-
out each work shift.

(8) The employer is not required to
label portable containers into which
hazardous chemicals are transferred
from labeled containers, and which are
intended only for the immediate use of
the employee who performs the trans-
fer. For purposes of this section, drugs
which are dispensed by a pharmacy to
a health care provider for direct ad-
ministration to a patient are exempted
from labeling.

(9) The employer shall not remove or
deface existing labels on incoming con-
tainers of hazardous chemicals, unless
the container is immediately marked
with the required information.

(10) The employer shall ensure that
workplace labels or other forms of
warning are legible, in English, and
prominently displayed on the con-
tainer, or readily available in the work
area throughout each work shift. Em-
ployers having employees who speak
other languages may add the informa-
tion in their language to the material
presented, as long as the information is
presented in English as well.

(11) Chemical manufacturers, import-
ers, distributors, or employers who be-
come newly aware of any significant
information regarding the hazards of a
chemical shall revise the labels for the
chemical within six months of becom-
ing aware of the new information, and
shall ensure that labels on containers
of hazardous chemicals shipped after
that time contain the new information.
If the chemical is not currently pro-
duced or imported, the chemical manu-
facturer, importer, distributor, or em-
ployer shall add the information to the
label before the chemical is shipped or
introduced into the workplace again.

(g) Safety data sheets. (1) Chemical
manufacturers and importers shall ob-
tain or develop a safety data sheet for
each hazardous chemical they produce
or import. Employers shall have a safe-
ty data sheet in the workplace for each
hazardous chemical which they use.

(2) The chemical manufacturer or im-
porter preparing the safety data sheet
shall ensure that it is in English (al-
though the employer may maintain
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copies in other languages as well), and
includes at least the following section
numbers and headings, and associated
information under each heading, in the
order listed (See Appendix D to
§1910.1200—Safety Data Sheets, for the
specific content of each section of the
safety data sheet):

(i) Section 1, Identification;

(ii) Section 2, Hazard(s) identifica-
tion;

(iii) Section 3, Composition/informa-
tion on ingredients;

(iv) Section 4, First-aid measures;

(v) Section 5, Fire-fighting measures;

(vi) Section 6, Accidental release
measures;

(vii) Section 7, Handling and storage;

(viii) Section 8, Exposure controls/
personal protection;

(ix) Section 9, Physical and chemical
properties;

(x) Section 10, Stability and reac-
tivity;

(xi) Section 11, Toxicological infor-
mation;

(xii) Section 12, Ecological informa-
tion;

(xiii) Section 13, Disposal consider-
ations;

(xiv) Section 14, Transport informa-
tion;

(xv) Section 15, Regulatory informa-
tion; and

(xvi) Section 16, Other information,
including date of preparation or last
revision.

NOTE 1 TO PARAGRAPH (g)(2): To be con-
sistent with the GHS, an SDS must also in-
clude the headings in paragraphs (g)(2)(xii)
through (g)(2)(xv) in order.

NOTE 2 TO PARAGRAPH (g)(2): OSHA will not
be enforcing information requirements in
sections 12 through 15, as these areas are not
under its jurisdiction.

3) If no relevant information is
found for any sub-heading within a sec-
tion on the safety data sheet, the
chemical manufacturer, importer or
employer preparing the safety data
sheet shall mark it to indicate that no
applicable information was found.

(4) Where complex mixtures have
similar hazards and contents (i.e., the
chemical ingredients are essentially
the same, but the specific composition
varies from mixture to mixture), the
chemical manufacturer, importer or
employer may prepare one safety data
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sheet to apply to all of these similar
mixtures.

(56) The chemical manufacturer, im-
porter or employer preparing the safe-
ty data sheet shall ensure that the in-
formation provided accurately reflects
the scientific evidence used in making
the hazard classification. If the chem-
ical manufacturer, importer or em-
ployer preparing the safety data sheet
becomes newly aware of any significant
information regarding the hazards of a
chemical, or ways to protect against
the hazards, this new information shall
be added to the safety data sheet with-
in three months. If the chemical is not
currently being produced or imported,
the chemical manufacturer or importer
shall add the information to the safety
data sheet before the chemical is intro-
duced into the workplace again.

(6)(1) Chemical manufacturers or im-
porters shall ensure that distributors
and employers are provided an appro-
priate safety data sheet with their ini-
tial shipment, and with the first ship-
ment after a safety data sheet is up-
dated;

(ii) The chemical manufacturer or
importer shall either provide safety
data sheets with the shipped containers
or send them to the distributor or em-
ployer prior to or at the time of the
shipment;

(iii) If the safety data sheet is not
provided with a shipment that has been
labeled as a hazardous chemical, the
distributor or employer shall obtain
one from the chemical manufacturer or
importer as soon as possible; and,

(iv) The chemical manufacturer or
importer shall also provide distributors
or employers with a safety data sheet
upon request.

(T)(i) Distributors shall ensure that
material data sheets, and updated in-
formation, are provided to other dis-
tributors and employers with their ini-
tial shipment and with the first ship-
ment after a safety data sheet is up-
dated;

(ii) The distributor shall either pro-
vide safety data sheets with the
shipped containers, or send them to the
other distributor or employer prior to
or at the time of the shipment;

(iii) Retail distributors selling haz-
ardous chemicals to employers having
a commercial account shall provide a
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safety data sheet to such employers
upon request, and shall post a sign or
otherwise inform them that a material
safety data sheet is available;

(iv) Wholesale distributors selling
hazardous chemicals to employers
over-the-counter may also provide
safety data sheets upon the request of
the employer at the time of the over-
the-counter purchase, and shall post a
sign or otherwise inform such employ-
ers that a material safety data sheet is
available;

(v) If an employer without a commer-
cial account purchases a hazardous
chemical from a retail distributor not
required to have safety data sheets on
file (i.e., the retail distributor does not
have commercial accounts and does not
use the materials), the retail dis-
tributor shall provide the employer,
upon request, with the name, address,
and telephone number of the chemical
manufacturer, importer, or distributor
from which a safety data sheet can be
obtained;

(vi) Wholesale distributors shall also
provide safety data sheets to employers
or other distributors upon request; and,

(vii) Chemical manufacturers, im-
porters, and distributors need not pro-
vide safety data sheets to retail dis-
tributors that have informed them that
the retail distributor does not sell the
product to commercial accounts or
open the sealed container to use it in
their own workplaces.

(8) The employer shall maintain in
the workplace copies of the required
safety data sheets for each hazardous
chemical, and shall ensure that they
are readily accessible during each work
shift to employees when they are in
their work area(s). (Electronic access
and other alternatives to maintaining
paper copies of the safety data sheets
are permitted as long as no barriers to
immediate employee access in each
workplace are created by such options.)

(9) Where employees must travel be-
tween workplaces during a workshift,
i.e., their work is carried out at more
than one geographical location, the
safety data sheets may be kept at the
primary workplace facility. In this sit-
uation, the employer shall ensure that
employees can immediately obtain the
required information in an emergency.
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(10) Safety data sheets may be kept
in any form, including operating proce-
dures, and may be designed to cover
groups of hazardous chemicals in a
work area where it may be more appro-
priate to address the hazards of a proc-
ess rather than individual hazardous
chemicals. However, the employer
shall ensure that in all cases the re-
quired information is provided for each
hazardous chemical, and is readily ac-
cessible during each work shift to em-
ployees when they are in their work
area(s).

(11) Safety data sheets shall also be
made readily available, upon request,
to designated representatives, the As-
sistant Secretary, and the Director, in
accordance with the requirements of
§1910.1020(e).

(h) Employee information and training.
(1) Employers shall provide employees
with effective information and training
on hazardous chemicals in their work
area at the time of their initial assign-
ment, and whenever a new chemical
hazard the employees have not pre-
viously been trained about is intro-
duced into their work area. Informa-
tion and training may be designed to
cover categories of hazards (e.g., flam-
mability, carcinogenicity) or specific
chemicals. Chemical-specific informa-
tion must always be available through
labels and safety data sheets.

(2) Information. Employees shall be
informed of:

(i) The requirements of this section;

(ii) Any operations in their work area
where hazardous chemicals are present;
and,

(iii) The location and availability of
the written hazard communication pro-
gram, including the required list(s) of
hazardous chemicals, and safety data
sheets required by this section.

(3) Training. Employee training shall
include at least:

(i) Methods and observations that
may be used to detect the presence or
release of a hazardous chemical in the
work area (such as monitoring con-
ducted by the employer, continuous
monitoring devices, visual appearance
or odor of hazardous chemicals when
being released, etc.);

(ii) The physical, health, simple as-
phyxiation, combustible dust, and
pyrophoric gas hazards, as well as haz-
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ards not otherwise classified, of the
chemicals in the work area;

(iii) The measures employees can
take to protect themselves from these
hazards, including specific procedures
the employer has implemented to pro-
tect employees from exposure to haz-
ardous chemicals, such as appropriate
work practices, emergency procedures,
and personal protective equipment to
be used; and,

(iv) The details of the hazard commu-
nication program developed by the em-
ployer, including an explanation of the
labels received on shipped containers
and the workplace labeling system
used by their employer; the safety data
sheet, including the order of informa-
tion and how employees can obtain and
use the appropriate hazard informa-
tion.

(i) Trade secrets. (1) The chemical
manufacturer, importer, or employer
may withhold the specific chemical
identity, including the chemical name,
other specific identification of a haz-
ardous chemical, or the exact percent-
age (concentration) of the substance in
a mixture, from the safety data sheet,
provided that:

(i) The claim that the information
withheld is a trade secret can be sup-
ported;

(ii) Information contained in the
safety data sheet concerning the prop-
erties and effects of the hazardous
chemical is disclosed;

(iii) The safety data sheet indicates
that the specific chemical identity and/
or percentage of composition is being
withheld as a trade secret; and,

(iv) The specific chemical identity
and percentage is made available to
health professionals, employees, and
designated representatives in accord-
ance with the applicable provisions of
this paragraph (i).

(2) Where a treating physician or
nurse determines that a medical emer-
gency exists and the specific chemical
identity and/or specific percentage of
composition of a hazardous chemical is
necessary for emergency or first-aid
treatment, the chemical manufacturer,
importer, or employer shall imme-
diately disclose the specific chemical
identity or percentage composition of a
trade secret chemical to that treating
physician or nurse, regardless of the
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existence of a written statement of
need or a confidentiality agreement.
The chemical manufacturer, importer,
or employer may require a written
statement of need and confidentiality
agreement, in accordance with the pro-
visions of paragraphs (i)(3) and (4) of
this section, as soon as circumstances
permit.

(3) In non-emergency situations, a
chemical manufacturer, importer, or
employer shall, upon request, disclose
a specific chemical identity or percent-
age composition, otherwise permitted
to be withheld under paragraph (i)(1) of
this section, to a health professional
(i.e., physician, industrial hygienist,
toxicologist, epidemiologist, or occupa-
tional health nurse) providing medical
or other occupational health services
to exposed employee(s), and to employ-
ees or designated representatives, if:

(i) The request is in writing;

(ii) The request describes with rea-
sonable detail one or more of the fol-
lowing occupational health needs for
the information:

(A) To assess the hazards of the
chemicals to which employees will be
exposed;

(B) To conduct or assess sampling of
the workplace atmosphere to deter-
mine employee exposure levels;

(C) To conduct pre-assignment or
periodic medical surveillance of ex-
posed employees;

(D) To provide medical treatment to
exposed employees;

(E) To select or assess appropriate
personal protective equipment for ex-
posed employees;

(F) To design or assess engineering
controls or other protective measures
for exposed employees; and,

(G) To conduct studies to determine
the health effects of exposure.

(iii) The request explains in detail
why the disclosure of the specific
chemical identity or percentage com-
position is essential and that, in lieu
thereof, the disclosure of the following
information to the health professional,
employee, or designated representa-
tive, would not satisfy the purposes de-
scribed in paragraph (i)(3)(ii) of this
section:

(A) The properties and effects of the
chemical;
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(B) Measures for controlling workers’
exposure to the chemical;

(C) Methods of monitoring and ana-
lyzing worker exposure to the chem-
ical; and,

(D) Methods of diagnosing and treat-
ing harmful exposures to the chemical;

(iv) The request includes a descrip-
tion of the procedures to be used to
maintain the confidentiality of the dis-
closed information; and,

(v) The health professional, and the
employer or contractor of the services
of the health professional (i.e., down-
stream employer, labor organization,
or individual employee), employee, or
designated representative, agree in a
written confidentiality agreement that
the health professional, employee, or
designated representative, will not use
the trade secret information for any
purpose other than the health need(s)
asserted and agree not to release the
information under any circumstances
other than to OSHA, as provided in
paragraph (i)(6) of this section, except
as authorized by the terms of the
agreement or by the chemical manu-
facturer, importer, or employer.

(4) The confidentiality agreement au-
thorized by paragraph (i)(3)(iv) of this
section:

(i) May restrict the use of the infor-
mation to the health purposes indi-
cated in the written statement of need;

(ii) May provide for appropriate legal
remedies in the event of a breach of the
agreement, including stipulation of a
reasonable pre-estimate of likely dam-
ages; and,

(iii) May not include requirements
for the posting of a penalty bond.

(5) Nothing in this standard is meant
to preclude the parties from pursuing
non-contractual remedies to the extent
permitted by law.

(6) If the health professional, em-
ployee, or designated representative re-
ceiving the trade secret information
decides that there is a need to disclose
it to OSHA, the chemical manufac-
turer, importer, or employer who pro-
vided the information shall be in-
formed by the health professional, em-
ployee, or designated representative
prior to, or at the same time as, such
disclosure.
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(7) If the chemical manufacturer, im-
porter, or employer denies a written re-
quest for disclosure of a specific chem-
ical identity or percentage composi-
tion, the denial must:

(i) Be provided to the health profes-
sional, employee, or designated rep-
resentative, within thirty days of the
request;

(ii) Be in writing;

(iii) Include evidence to support the
claim that the specific chemical iden-
tity or percent of composition is a
trade secret;

(iv) State the specific reasons why
the request is being denied; and,

(v) Explain in detail how alternative
information may satisfy the specific
medical or occupational health need
without revealing the trade secret.

(8) The health professional, em-
ployee, or designated representative
whose request for information is denied
under paragraph (i)(3) of this section
may refer the request and the written
denial of the request to OSHA for con-
sideration.

(9) When a health professional, em-
ployee, or designated representative re-
fers the denial to OSHA under para-
graph (i)(8) of this section, OSHA shall
consider the evidence to determine if:

(i) The chemical manufacturer, im-
porter, or employer has supported the
claim that the specific chemical iden-
tity or percentage composition is a
trade secret;

(ii) The health professional, em-
ployee, or designated representative
has supported the claim that there is a
medical or occupational health need
for the information; and,

(iii) The health professional, em-
ployee or designated representative has
demonstrated adequate means to pro-
tect the confidentiality.

(10)(i) If OSHA determines that the
specific chemical identity or percent-
age composition requested under para-
graph (i)(3) of this section is not a
“bona fide’’ trade secret, or that it is a
trade secret, but the requesting health
professional, employee, or designated
representative has a legitimate med-
ical or occupational health need for the
information, has executed a written
confidentiality agreement, and has
shown adequate means to protect the
confidentiality of the information, the
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chemical manufacturer, importer, or
employer will be subject to citation by
OSHA.

(ii) If a chemical manufacturer, im-
porter, or employer demonstrates to
OSHA that the execution of a confiden-
tiality agreement would not provide
sufficient protection against the poten-
tial harm from the unauthorized dis-
closure of a trade secret, the Assistant
Secretary may issue such orders or im-
pose such additional limitations or
conditions upon the disclosure of the
requested chemical information as may
be appropriate to assure that the occu-
pational health services are provided
without an undue risk of harm to the
chemical manufacturer, importer, or
employer.

(11) If a citation for a failure to re-
lease trade secret information is con-
tested by the chemical manufacturer,
importer, or employer, the matter will
be adjudicated before the Occupational
Safety and Health Review Commission
in accordance with the Act’s enforce-
ment scheme and the applicable Com-
mission rules of procedure. In accord-
ance with the Commission rules, when
a chemical manufacturer, importer, or
employer continues to withhold the in-
formation during the contest, the Ad-
ministrative Law Judge may review
the citation and supporting docu-
mentation ‘‘in camera’ or issue appro-
priate orders to protect the confiden-
tiality of such matters.

(12) Notwithstanding the existence of
a trade secret claim, a chemical manu-
facturer, importer, or employer shall,
upon request, disclose to the Assistant
Secretary any information which this
section requires the chemical manufac-
turer, importer, or employer to make
available. Where there is a trade secret
claim, such claim shall be made no
later than at the time the information
is provided to the Assistant Secretary
so that suitable determinations of
trade secret status can be made and
the necessary protections can be imple-
mented.

(13) Nothing in this paragraph shall
be construed as requiring the disclo-
sure under any circumstances of proc-
ess information which is a trade secret.

(j) Effective dates. (1) Employers shall
train employees regarding the new
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label elements and safety data sheets
format by December 1, 2013.

(2) Chemical manufacturers, import-
ers, distributors, and employers shall
be in compliance with all modified pro-
visions of this section no later than
June 1, 2015, except:

(i) After December 1, 2015, the dis-
tributor shall not ship containers la-
beled by the chemical manufacturer or
importer unless the label has been
modified to comply with paragraph
(f)(1) of this section.

(ii) All employers shall, as necessary,
update any alternative workplace la-
beling used under paragraph (f)(6) of
this section, update the hazard commu-
nication program required by para-
graph (h)(1), and provide any additional
employee training in accordance with
paragraph (h)(3) for newly identified
physical or health hazards no later
than June 1, 2016.

(3) Chemical manufacturers, import-
ers, distributors, and employers may
comply with either §1910.1200 revised as
of October 1, 2011, or the current
version of this standard, or both during
the transition period.

APPENDIX A TO §1910.1200—HEALTH HAZARD
CRITERIA (MANDATORY)

A.0 GENERAL CLASSIFICATION
CONSIDERATIONS

A.0.1 CLASSIFICATION

A.0.1.1 The term ‘‘hazard classification”
is used to indicate that only the intrinsic
hazardous properties of chemicals are con-
sidered. Hazard classification incorporates
three steps:

(a) Identification of relevant data regard-
ing the hazards of a chemical;

(b) Subsequent review of those data to as-
certain the hazards associated with the
chemical;

(c) Determination of whether the chemical
will be classified as hazardous and the degree
of hazard.

A.0.1.2 For many hazard classes, the cri-
teria are semi-quantitative or qualitative
and expert judgment is required to interpret
the data for classification purposes.

A.0.2 AVAILABLE DATA, TEST METHODS AND
TEST DATA QUALITY

A.0.2.1 There is no requirement for test-
ing chemicals.

A.0.2.2 The criteria for determining
health hazards are test method neutral, i.e.,
they do not specify particular test methods,
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as long as the methods are scientifically
validated.

A.0.2.3 The term ‘‘scientifically vali-
dated” refers to the process by which the re-
liability and the relevance of a procedure are
established for a particular purpose. Any
test that determines hazardous properties,
which is conducted according to recognized
scientific principles, can be used for purposes
of a hazard determination for health hazards.
Test conditions need to be standardized so
that the results are reproducible with a
given substance, and the standardized test
yields ‘“‘valid” data for defining the hazard
class of concern.

A.0.2.4 Existing test data are acceptable
for classifying chemicals, although expert
judgment also may be needed for classifica-
tion purposes.

A.0.2.5 The effect of a chemical on bio-
logical systems is influenced, by the physico-
chemical properties of the substance and/or
ingredients of the mixture and the way in
which ingredient substances are biologically
available. A chemical need not be classified
when it can be shown by conclusive experi-
mental data from scientifically validated
test methods that the chemical is not bio-
logically available.

A.0.2.6 For classification purposes, epide-
miological data and experience on the effects
of chemicals on humans (e.g., occupational
data, data from accident databases) shall be
taken into account in the evaluation of
human health hazards of a chemical.

A.0.3 CLASSIFICATION BASED ON WEIGHT OF
EVIDENCE

A.0.3.1 For some hazard classes, classi-
fication results directly when the data sat-
isfy the criteria. For others, classification of
a chemical shall be determined on the basis
of the total weight of evidence using expert
judgment. This means that all available in-
formation bearing on the classification of
hazard shall be considered together, includ-
ing the results of valid in vitro tests, relevant
animal data, and human experience such as
epidemiological and clinical studies and
well-documented case reports and observa-
tions.

A.0.3.2 The quality and consistency of the
data shall be considered. Information on
chemicals related to the material being clas-
sified shall be considered as appropriate, as
well as site of action and mechanism or
mode of action study results. Both positive
and negative results shall be considered to-
gether in a single weight-of-evidence deter-
mination.

A.0.3.3 Positive effects which are con-
sistent with the criteria for classification,
whether seen in humans or animals, shall
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normally justify classification. Where evi-
dence is available from both humans and ani-
mals and there is a conflict between the find-
ings, the quality and reliability of the evi-
dence from both sources shall be evaluated
in order to resolve the question of classifica-
tion. Reliable, good quality human data
shall generally have precedence over other
data. However, even well-designed and con-
ducted epidemiological studies may lack a
sufficient number of subjects to detect rel-
atively rare but still significant effects, or to
assess potentially confounding factors.
Therefore, positive results from well-con-
ducted animal studies are not necessarily ne-
gated by the lack of positive human experi-
ence but require an assessment of the
robustness, quality and statistical power of
both the human and animal data.

A.0.3.4 Route of exposure, mechanistic in-
formation, and metabolism studies are perti-
nent to determining the relevance of an ef-
fect in humans. When such information
raises doubt about relevance in humans, a
lower classification may be warranted. When
there is scientific evidence demonstrating
that the mechanism or mode of action is not
relevant to humans, the chemical should not
be classified.

A.0.3.5 Both positive and negative results
are considered together in the weight of evi-
dence determination. However, a single posi-
tive study performed according to good sci-
entific principles and with statistically and
biologically significant positive results may
justify classification.

A.0.4 CONSIDERATIONS FOR THE
CLASSIFICATION OF MIXTURES

A.0.4.1 For most hazard classes, the rec-
ommended process of classification of mix-
tures is based on the following sequence:

(a) Where test data are available for the
complete mixture, the classification of the
mixture will always be based on those data;

(b) Where test data are not available for
the mixture itself, the bridging principles
designated in each health hazard chapter of
this appendix shall be considered for classi-
fication of the mixture;

(c) If test data are not available for the
mixture itself, and the available information
is not sufficient to allow application of the
above-mentioned bridging principles, then
the method(s) described in each chapter for
estimating the hazards based on the informa-
tion known will be applied to classify the
mixture (e.g., application of cut-off values/
concentration limits).

A.0.4.2 An exception to the above order or
precedence is made for Carcinogenicity,
Germ Cell Mutagenicity, and Reproductive
Toxicity. For these three hazard classes,
mixtures shall be classified based upon infor-
mation on the ingredient substances, unless
on a case-by-case basis, justification can be
provided for classifying based upon the mix-
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ture as a whole. See chapters A.5, A.6, and
A.7 for further information on case-by-case
bases.

A.0.4.3 Use of cut-off values/concentration
limits.

A.0.4.3.1 When classifying an untested
mixture based on the hazards of its ingredi-
ents, cut-off values/concentration limits for
the classified ingredients of the mixture are
used for several hazard classes. While the
adopted cut-off values/concentration limits
adequately identify the hazard for most mix-
tures, there may be some that contain haz-
ardous ingredients at lower concentrations
than the specified cut-off values/concentra-
tion limits that still pose an identifiable
hazard. There may also be cases where the
cut-off value/concentration limit is consider-
ably lower than the established non-haz-
ardous level for an ingredient.

A.0.4.3.2 If the classifier has information
that the hazard of an ingredient will be evi-
dent (i.e., it presents a health risk) below the
specified cut-off value/concentration limit,
the mixture containing that ingredient shall
be classified accordingly.

A.0.4.3.3 In exceptional cases, conclusive
data may demonstrate that the hazard of an
ingredient will not be evident (i.e., it does
not present a health risk) when present at a
level above the specified cut-off value/con-
centration limit(s). In these cases the mix-
ture may be classified according to those
data. The data must exclude the possibility
that the ingredient will behave in the mix-
ture in a manner that would increase the
hazard over that of the pure substance. Fur-
thermore, the mixture must not contain in-
gredients that would affect that determina-
tion.

A.0.4.4 Synergistic or antagonistic effects.

When performing an assessment in accord-
ance with these requirements, the evaluator
must take into account all available infor-
mation about the potential occurrence of
synergistic effects among the ingredients of
the mixture. Lowering classification of a
mixture to a less hazardous category on the
basis of antagonistic effects may be done
only if the determination is supported by
sufficient data.

A.0.5 BRIDGING PRINCIPLES FOR THE CLASSI-
FICATION OF MIXTURES WHERE TEST DATA
ARE NOT AVAILABLE FOR THE COMPLETE
MIXTURE

A.0.5.1 Where the mixture itself has not
been tested to determine its toxicity, but
there are sufficient data on both the indi-
vidual ingredients and similar tested mix-
tures to adequately characterize the hazards
of the mixture, these data shall be used in
accordance with the following bridging prin-
ciples, subject to any specific provisions for
mixtures for each hazard class. These prin-
ciples ensure that the classification process
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uses the available data to the greatest ex-
tent possible in characterizing the hazards of
the mixture.

A.0.5.1.1 Dilution.

For mixtures classified in accordance with
A.1 through A.10 of this Appendix, if a tested
mixture is diluted with a diluent that has an
equivalent or lower toxicity classification
than the least toxic original ingredient, and
which is not expected to affect the toxicity
of other ingredients, then:

(a) The new diluted mixture shall be classi-
fied as equivalent to the original tested mix-
ture; or

(b) For classification of acute toxicity in
accordance with A.1 of this Appendix, para-
graph A.1.3.6 (the additivity formula) shall
be applied.

A.0.5.1.2 Batching.

For mixtures classified in accordance with
A.1 through A.10 of this Appendix, the tox-
icity of a tested production batch of a mix-
ture can be assumed to be substantially
equivalent to that of another untested pro-
duction batch of the same mixture, when
produced by or under the control of the same
chemical manufacturer, unless there is reason
to believe there is significant variation such
that the toxicity of the untested batch has
changed. If the latter occurs, a new classi-
fication is necessary.

A.0.5.1.3 Concentration of mixtures.

For mixtures classified in accordance with
A, A2 A3, A8, A9, or A.10 of this Appen-
dix, if a tested mixture is classified in Cat-
egory 1, and the concentration of the ingre-
dients of the tested mixture that are in Cat-
egory 1 is increased, the resulting untested
mixture shall be classified in Category 1.

A.0.5.1.4 Interpolation within one toxicity
category.

For mixtures classified in accordance with
A.l, A2, A3, A8, A9, or A.10 of this Appen-
dix, for three mixtures (A, B and C) with
identical ingredients, where mixtures A and
B have been tested and are in the same tox-
icity category, and where untested mixture
C has the same toxicologically active ingre-
dients as mixtures A and B but has con-
centrations of toxicologically active ingredi-
ents intermediate to the concentrations in
mixtures A and B, then mixture C is assumed
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to be in the same toxicity category as A and
B.

A.0.5.1.5 Substantially similar mixtures.

For mixtures classified in accordance with
A.1 through A.10 of this Appendix, given the
following set of conditions:

(a) Where there are two mixtures:

(i) A + B;

(ii) C + B;

(b) The concentration of ingredient B is es-
sentially the same in both mixtures;

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

(d) And data on toxicity for A and C are
available and substantially equivalent; i.e.,
they are in the same hazard category and are
not expected to affect the toxicity of B; then

If mixture (i) or (ii) is already classified
based on test data, the other mixture can be
assigned the same hazard category.

A.0.5.1.6 Aerosols.

For mixtures classified in accordance with
Al, A2, A3, A4, A8, or A.9 of this Appen-
dix, an aerosol form of a mixture shall be
classified in the same hazard category as the
tested, non-aerosolized form of the mixture,
provided the added propellant does not affect
the toxicity of the mixture when spraying.

A.1 ACUTE TOXICITY

A.1.1 DEFINITION

Acute toxicity refers to those adverse effects
occurring following oral or dermal adminis-
tration of a single dose of a substance, or
multiple doses given within 24 hours, or an
inhalation exposure of 4 hours.

A.1.2 CLASSIFICATION CRITERIA FOR
SUBSTANCES

A.1.2.1 Substances can be allocated to one
of four toxicity categories based on acute
toxicity by the oral, dermal or inhalation
route according to the numeric cut-off cri-
teria as shown in Table A.1.1. Acute toxicity
values are expressed as (approximate) LD50
(oral, dermal) or LLC50 (inhalation) values or
as acute toxicity estimates (ATE). See the
footnotes following Table A.1.1 for further
explanation on the application of these val-
ues.

TABLE A.1.1—ACUTE TOXICITY HAZARD CATEGORIES AND ACUTE TOXICITY ESTIMATE (ATE) VALUES
DEFINING THE RESPECTIVE CATEGORIES

Exposure route Category 1

Category 2

Category 3 Category 4

Oral (mg/kg bodyweight)
see: Note (@) ....ccccceevenn. <5
Note (b)

Dermal (mg/kg bodyweight)
see: Note (@) ........c....... <50
Note (b)

Inhalation—Gases (ppmV)
see: Note (@) ......ccccu..
Note (b)
Note (c)

<100

>5 and <50

>50 and <200 .............

>100 and <500 ...........

>50 and <300 ............. >300 and <2000.

>200 and <1000 ......... >1000 and <2000.

>500 and <2500 ......... >2500 and <20000.
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TABLE A.1.1—ACUTE TOXICITY HAZARD CATEGORIES AND ACUTE TOXICITY ESTIMATE (ATE) VALUES
DEFINING THE RESPECTIVE CATEGORIES—Continued

Exposure route Category 1 Category 2 Category 3 Category 4

Inhalation—Vapors (mg/l)
see: Note (@) .....ccccoeee. <0.5 | >0.5 and <2.0 ............. >2.0 and <10.0 ........... >10.0 and <20.0.
Note (b)
Note (c)
Note (d)
Inhalation—Dusts and Mists (mg/l)
see: Note (a) ..
Note (b)
Note (c)

Note: Gas concentrations are expressed in parts per million per volume (ppmV).

Notes to Table A.1.1:

(a) The acute toxicity estimate (ATE) for the classification of a substance is derived using the LDsy/LCso where available;

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

(i) the LDso/LCso where available. Otherwise,

(il) the appropriate conversion value from Table 1.2 that relates to the results of a range test, or

(iii) the appropriate conversion value from Table 1.2 that relates to a classification category;

(c) Inhalation cut-off values in the table are based on 4 hour testing exposures. Conversion of existing inhalation toxicity data
which has been generated according to 1 hour exposure is achieved by dividing by a factor of 2 for gases and vapors and 4 for
dusts and mists;

(d) For some substances the test atmosphere will be a vapor which consists of a combination of liquid and gaseous phases.
For other substances the test atmosphere may consist of a vapor which is nearly all the gaseous phase. In these latter cases,
classification is based on ppmV as follows: Category 1 (100 ppmV), Category 2 (500 ppmV), Category 3 (2500 ppmV), Category
4 (20000 ppmV).

The terms “dust”, “mist” and “vapor” are defined as follows:

(i) Dust: solid particles of a substance or mixture suspended in a gas (usually air);

(i) Mist: liquid droplets of a substance or mixture suspended in a gas (usually air);

(iii) Vapor: the gaseous form of a substance or mixture released from its liquid or solid state.

<0.05 | >0.05 and <0.5 ... >0.5and <1.0 . >1.0 and <5.0.

A.1.2.3 The preferred test species for eval- value from among scientifically validated
uation of acute toxicity by the oral and in-  tests.
halation routes is the rat, while the rat or
rabbit are preferred for evaluation of acute A.1.3 CLASSIFICATION CRITERIA FOR
dermal toxicity. Test data already generated MIXTURES
for the classification of chemicals under ex-
isting systems should be accepted when re- . T R N
classifying these chemicals under the har- mixtures for acute toxicity is tiered, and is

monized system. When experimental data for dept.endent upon th'e amognt of infornr.lati.on
acute toxicity are available in several ani- available for the mixture itself and for its in-
mal species, scientific judgment should be gl.ﬂedients. The flow chart of Figure A.1.1 in-
used in selecting the most appropriate LDs, dicates the process that must be followed:

A.1.3.1 The approach to classification of
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Figure A.1.1: Tiered approach to classification of mixtures for acute toxicity

Test data on the mixture as a whole

lNo

Sufficient data available on

estimate conversion values
for classification

o]

Convey hazards of the
known ingredients

Yes
similar mixtures to estimate =~ ———— Apply bridging principles in A.1.3.5 — CLASSIFY
classification hazards
No
i Y
Available data for all —2% 5 Apply formulain A.13.6.1 —— CLASSIFY
ingredients
No
Other data available to Yes

— > Apply formula in A.1.3.6.1

Apply formula in A.1.3.6.1 (unknown
» ingredients < 10%) or

Apply formula in A.1.3.6.2.3 (unknown

ingredients > 10%)

Yes l

—» CLASSIFY

— CLASSIFY

A.1.3.2 Classification of mixtures for
acute toxicity may be carried out for each
route of exposure, but is only required for
one route of exposure as long as this route is
followed (estimated or tested) for all ingredi-
ents and there is no relevant evidence to sug-
gest acute toxicity by multiple routes. When
there is relevant evidence of acute toxicity
by multiple routes of exposure, classification
is to be conducted for all appropriate routes
of exposure. All available information shall
be considered. The pictogram and signal
word used shall reflect the most severe haz-
ard category; and all relevant hazard state-
ments shall be used.

A.1.3.3 For purposes of classifying the
hazards of mixtures in the tiered approach:

(a) The ‘“‘relevant ingredients’ of a mixture
are those which are present in concentra-
tions >1% (weight/weight for solids, liquids,
dusts, mists and vapors and volume/volume
for gases). If there is reason to suspect that
an ingredient present at a concentration <1%
will affect classification of the mixture for
acute toxicity, that ingredient shall also be
considered relevant. Consideration of ingre-
dients present at a concentration <1% is par-
ticularly important when classifying untest-
ed mixtures which contain ingredients that
are classified in Category 1 and Category 2;

(b) Where a classified mixture is used as an
ingredient of another mixture, the actual or
derived acute toxicity estimate (ATE) for
that mixture is used when calculating the
classification of the new mixture using the
formulas in A.1.3.6.1 and A.1.3.6.2.4.

(c) If the converted acute toxicity point es-
timates for all ingredients of a mixture are

within the same category, then the mixture
should be classified in that category.

(d) When only range data (or acute toxicity
hazard category information) are available
for ingredients in a mixture, they may be
converted to point estimates in accordance
with Table A.1.2 when calculating the classi-
fication of the new mixture using the for-
mulas in A.1.3.6.1 and A.1.3.6.2.4.

A.1.3.4 CLASSIFICATION OF MIXTURES WHERE
ACUTE TOXICITY TEST DATA ARE AVAILABLE
FOR THE COMPLETE MIXTURE

Where the mixture itself has been tested to
determine its acute toxicity, it is classified
according to the same criteria as those used
for substances, presented in Table A.1.1. If
test data for the mixture are not available,
the procedures presented below must be fol-
lowed.

A.1.3.5 CLASSIFICATION OF MIXTURES WHERE
ACUTE ToxiciITy TEST DATA ARE NoT
AVAILABLE FOR THE COMPLETE MIXTURE:
BRIDGING PRINCIPLES

A.1.3.5.1 Where the mixture itself has not
been tested to determine its acute toxicity,
but there are sufficient data on both the in-
dividual ingredients and similar tested mix-
tures to adequately characterize the hazards
of the mixture, these data will be used in ac-
cordance with the following bridging prin-
ciples as found in paragraph A.0.5 of this Ap-
pendix: Dilution, Batching, Concentration of
mixtures, Interpolation within one toxicity
category, Substantially similar mixtures,
and Aerosols.
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A.1.3.6 CLASSIFICATION OF MIXTURES BASED

ON  INGREDIENTS OF THE MIXTURE
(ADDITIVITY FORMULA)
A.1.3.6.1 Data available for all ingredi-

ents.

The acute toxicity estimate (ATE) of in-
gredients is considered as follows:

(a) Include ingredients with a known acute
toxicity, which fall into any of the acute
toxicity categories, or have an oral or der-
mal LDs, greater than 2000 but less than or
equal to 5000 mg/kg body weight (or the
equivalent dose for inhalation);

(b) Ignore ingredients that are presumed
not acutely toxic (e.g., water, sugar);

100
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(c) Ignore ingredients if the data available
are from a limit dose test (at the upper
threshold for Category 4 for the appropriate
route of exposure as provided in Table A.1.1)
and do not show acute toxicity.

Ingredients that fall within the scope of
this paragraph are considered to be ingredi-
ents with a known acute toxicity estimate
(ATE). See note (b) to Table A.1.1 and para-
graph A.1.3.3 for appropriate application of
available data to the equation below, and
paragraph A.1.3.6.2.4.

The ATE of the mixture is determined by
calculation from the ATE values for all rel-
evant ingredients according to the following
formula below for oral, dermal or inhalation
toxicity:

Ci

ATEmix n ATE i

Where:

Ci = concentration of ingredient i

n ingredients and i is running from 1 to n

ATEIi = acute toxicity estimate of ingredient
i.

A.1.3.6.2 Data are not available for one or
more ingredients of the mixture.

A.1.3.6.2.1 Where an ATE is not available
for an individual ingredient of the mixture,
but available information provides a derived
conversion value, the formula in A.1.3.6.1
may be applied. This information may in-
clude evaluation of:

(a) Extrapolation between oral, dermal and
inhalation acute toxicity estimates. Such an

evaluation requires appropriate
pharmacodynamic and pharmacokinetic
data;

(b) Evidence from human exposure that in-
dicates toxic effects but does not provide le-
thal dose data;

(c) Evidence from any other toxicity tests/
assays available on the substance that indi-
cates toxic acute effects but does not nec-
essarily provide lethal dose data; or

(d) Data from closely analogous substances
using structure/activity relationships.

A.1.3.6.2.2 This approach requires substan-
tial supplemental technical information, and
a highly trained and experienced expert, to
reliably estimate acute toxicity. If sufficient
information is not available to reliably esti-
mate acute toxicity, proceed to the provi-
sions of A.1.3.6.2.3.

A.1.3.6.2.3 In the event that an ingredient
with unknown acute toxicity is used in a
mixture at a concentration >1%, and the
mixture has not been classified based on
testing of the mixture as a whole, the mix-
ture cannot be attributed a definitive acute
toxicity estimate. In this situation the mix-
ture is classified based on the known ingredi-
ents only. (Note: A statement that x percent
of the mixture consists of ingredient(s) of
unknown toxicity is required on the label
and safety data sheet in such cases; see Ap-
pendix C to this section, Allocation of Label
Elements and Appendix D to this section,
Safety Data Sheets.)

Where an ingredient with unknown acute
toxicity is used in a mixture at a concentra-
tion >1%, and the mixture is not classified
based on testing of the mixture as a whole,
a statement that X% of the mixture consists
of ingredient(s) of unknown acute toxicity is
required on the label and safety data sheet in
such cases; see Appendix C to this section,
Allocation of Label Elements and Appendix
D to this section, Safety Data Sheets.)

A.1.3.6.2.4 If the total concentration of the
relevant ingredient(s) with unknown acute
toxicity is <10% then the formula presented
in A.1.3.6.1 must be used. If the total con-
centration of the relevant ingredient(s) with
unknown acute toxicity is >10%, the formula
presented in A.1.3.6.1 is corrected to adjust
for the percentage of the unknown ingre-
dient(s) as follows:
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100~ (ZComtnown it >10%) . Ci

ATE .
mix

=2
n ATE,

TABLE A.1.2—CONVERSION FROM EXPERIMENTALLY OBTAINED ACUTE TOXICITY RANGE VALUES (OR
ACUTE TOXICITY HAZARD CATEGORIES) TO ACUTE TOXICITY POINT ESTIMATES FOR USE IN THE
FORMULAS FOR THE CLASSIFICATION OF MIXTURES

Exposure routes

Oral (mg/kg bodyweight ) ......ccoooiiiis

Dermal (mg/kg bodyweight) .........ccoeeererireniniennenees

Gases (ppmV) ........

Vapors (mg/l) .........

Dust/mist (mg/l) .....

Classification category or experimentally obtained Converted
acuts acute toxicity
toxicity range estimate point estimate
0 <Category 1 <5 .... 0.5
5 <Category 2 <50 .. 5
50 <Category 3 <300 .. 100
300 <Category 4 <2000 .. 500
0 <Category 1 <50 ...... 5
50 <Category 2 <200 .. 50
200 <Category 3 <1000 .. 300
1000 <Category 4 <2000 1100
0 <Category 1 <100 .... 10
100 <Category 2 <500 100
500 <Category 3 <2500 .. 700
2500 <Category 4 <20000 . 4500
0 <Category 1 <05 ..... 0.05
0.5 <Category 2 <2.0 .. 0.5
2.0 <Category 3 <10.0 3
10.0 <Category 4 <20.0 .. 11
0 <Category 1 <0.05 ... 0.005
0.05 <Category 2 <0.5 0.05
0.5 <Category 3 <1.0 .. 0.5
1.0 <Category 4 <5.0 .. 1.5

Note: Gas concentrations are expressed in parts per million per volume (ppmV).

A.2 SKIN CORROSION/IRRITATION

A.2.1 DEFINITIONS AND GENERAL
CONSIDERATIONS

A.2.1.1 Skin corrosion is the production of
irreversible damage to the skin; namely,
visible necrosis through the epidermis and
into the dermis, following the application of
a test substance for up to 4 hours. Corrosive
reactions are typified by ulcers, bleeding,
bloody scabs, and, by the end of observation
at 14 days, by discoloration due to blanching
of the skin, complete areas of alopecia, and
scars. Histopathology should be considered
to evaluate questionable lesions.

Skin irritation is the production of revers-
ible damage to the skin following the appli-
cation of a test substance for up to 4 hours.

A.2.1.2 Skin corrosion/irritation shall be
classified using a tiered approach as detailed
in figure A.2.1. Emphasis shall be placed
upon existing human data (See A.0.2.6), fol-
lowed by other sources of information. Clas-
sification results directly when the data sat-
isfy the criteria in this section. In case the
criteria cannot be directly applied, classi-
fication of a substance or a mixture is made
on the basis of the total weight of evidence
(See A.0.3.1). This means that all available

information bearing on the determination of
skin corrosion/irritation is considered to-
gether, including the results of appropriate
scientifically validated in-vitro tests, rel-
evant animal data, and human data such as
epidemiological and clinical studies and
well-documented case reports and observa-
tions.

A.2.2 CLASSIFICATION CRITERIA FOR
SUBSTANCES USING ANIMAL TEST DATA

A.2.2.1 CORROSION

A.2.2.1.1 A corrosive substance is a chem-
ical that produces destruction of skin tissue,
namely, visible necrosis through the epider-
mis and into the dermis, in at least 1 of 3
tested animals after exposure up to a 4-hour
duration. Corrosive reactions are typified by
ulcers, bleeding, bloody scabs and, by the end
of observation at 14 days, by discoloration
due to blanching of the skin, complete areas
of alopecia and scars. Histopathology should
be considered to discern questionable le-
sions.

A.2.2.1.2 Three sub-categories of Category
1 are provided in Table A.2.1, all of which
shall be regulated as Category 1.
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TABLE A.2.1—SKIN CORROSION CATEGORY AND SUB-CATEGORIES

Corrosive sub-categories

Corrosive in 21 of 3 animals

Category 1: corrosive
Exposure Observation
1A ... <3 min <1 h.
1B. >3 min <t h .. <14 days.
1C ... >1h<4h <14 days.

A.2.2.2 IRRITATION

A.2.2.2.1 A single irritant category (Cat-
egory 2) is presented in the Table A.2.2. The

major criterion for the irritant category is
that at least 2 tested animals have a mean
score of 22.3 <4.0.

TABLE A.2.2—SKIN IRRITATION CATEGORY

Criteria

Irritant (Category 2) ........

ing; or

above.

(1) Mean value of >2.3 <4.0 for erythema/eschar or for edema in at least 2 of 3 tested animals from
gradings at 24, 48 and 72 hours after patch removal or, if reactions are delayed, from grades on 3
consecutive days after the onset of skin reactions; or

(2) Inflammation that persists to the end of the observation period normally 14 days in at least 2 ani-
mals, particularly taking into account alopecia (limited area), hyperkeratosis, hyperplasia, and scal-

(3) In some cases where there is pronounced variability of response among animals, with very defi-
nite positive effects related to chemical exposure in a single animal but less than the criteria

A.2.2.2.2 Animal irritant responses within
a test can be quite variable, as they are with
corrosion. A separate irritant criterion ac-
commodates cases when there is a signifi-
cant irritant response but less than the
mean score criterion for a positive test. For
example, a substance might be designated as
an irritant if at least 1 of 3 tested animals
shows a very elevated mean score through-
out the study, including lesions persisting at
the end of an observation period of normally
14 days. Other responses could also fulfil this
criterion. However, it should be ascertained
that the responses are the result of chemical
exposure. Addition of this criterion increases
the sensitivity of the classification system.

A.2.2.2.3 Reversibility of skin lesions is
another consideration in evaluating irritant
responses. When inflammation persists to
the end of the observation period in 2 or
more test animals, taking into consideration
alopecia (limited area), hyperkeratosis,
hyperplasia and scaling, then a chemical
should be considered to be an irritant.

A.2.3 CLASSIFICATION CRITERIA FOR
SUBSTANCES USING OTHER DATA ELEMENTS

A.2.3.1 Existing human and animal data
including information from single or re-
peated exposure should be the first line of
analysis, as they give information directly
relevant to effects on the skin. If a substance
is highly toxic by the dermal route, a skin
corrosion/irritation study may not be prac-
ticable since the amount of test substance to
be applied would considerably exceed the
toxic dose and, consequently, would result in

the death of the animals. When observations
are made of skin corrosion/irritation in
acute toxicity studies and are observed up
through the limit dose, these data may be
used for classification provided that the dilu-
tions used and species tested are equivalent.
In vitro alternatives that have been scientif-
ically validated shall be used to make classi-
fication decisions. Solid substances (pow-
ders) may become corrosive or irritant when
moistened or in contact with moist skin or
mucous membranes. Likewise, pH extremes
like <2 and >11.56 may indicate skin effects,
especially when associated with significant
buffering capacity. Generally, such sub-
stances are expected to produce significant
effects on the skin. In the absence of any
other information, a substance is considered
corrosive (Skin Category 1) if it has a pH <2
or a pH >11.5. However, if consideration of al-
kali/acid reserve suggests the substance or
mixture may not be corrosive despite the low
or high pH value, then further evaluation
may be necessary. In some cases enough in-
formation may be available from struc-
turally related compounds to make classi-
fication decisions.

A.2.3.2 A tiered approach to the evaluation
of initial information shall be used (Figure
A.2.1) recognizing that all elements may not
be relevant in certain cases.

A.2.3.3 The tiered approach explains how
to organize information on a substance and
to make a weight-of-evidence decision about
hazard assessment and hazard classification.

A.2.3.4 All the above information that is
available on a substance shall be evaluated.
Although information might be gained from
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the evaluation of single parameters within a
tier, there is merit in considering the total-
ity of existing information and making an
overall weight of evidence determination.
This is especially true when there is infor-
mation available on some but not all param-

eters. Emphasis shall be placed upon existing
human experience and data, followed by ani-
mal experience and testing data, followed by
other sources of information, but case-by-
case determinations are necessary.

Figure A.2.1: Tiered evaluation of skin corrosion and irritation potential

1b Existing human <1r animal data’'
Not an irritant or no data

1c Existing human qr animal data'
No/Insufficient data

2: Other, existing skin data in animals®

No/Insufficient data

3: Existing skin corrosive ex vivo /in vitro data*

Not corrosive or no data

Existing skin irritation ex vivo /in vitro data*

No/Insufficient data

4: pH-Based assessment (with consideration of
buffering capacity of the chemical, or no
buffering capacity data)’

Not a pH extreme, No pH data or extreme pH
with low/no buffering capacity

5: Validated Structure/Activity Relationship
(SAR) models i

No/Insufficient data

6: Consideration of the total Weight of Evidence®

No concern based on consideration of the sum
of available data

7: Not Classified

Step  Parameter Finding Conclusion

la Existing human or animal data’ — Skin corrosive —>  Category 1°
Not corrosive or no data

— Skin irritant —  Category 2?

— Not a skin corrosive or —®  Not classified

skin irritant
— Skin corrosive —  Category 1°
Skin irritant Category 2

—> Positive: Skin corrosive —  Category 1°

i’ Positive: Skin irritant ——  Category 2°

Negative: Not a skin Not classified
irritant’
—» pH<2or>115 —  Category I
iy Skin corrosive —» Category 1°
Skin irritant Category 2
Skin corrosive —  Category 17
Skin irritant Category 2
—_—

Not classified

Notes to Figure A.2.1:

L Evidence of existing human or animal data may be derived from single or repeated exposure(s) in occupational

consumer, transportation, or emergency response scenarios; from ethically-conducted human clinical studies; or

rom purposely-generated data from animal studies conducted according to scientifically validated_test methods

(at present, there is no internationally accepted test method for human skin irritation testing).

2 Classify in the appropriate harmonized category, as shown in Tables A.2.1 and A.2.2.
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Pre-existing animal data (e.g. from an acute dermal toxicity test or a sensitisation test) should be carefully
reviewed to determine if sufficient skin corrosion/irritation evidence is available through other, similar
information. For example, classification/categorization may be done on the basis of whether a chemical has or
has not produced any skin irritation in an acute dermal toxicity test in animals at the limit dose, or produces very
toxic effects in an acute dermal toxicity test in animals. In the latter case, the chemical would be classified as
being very hazardous by the dermal route for acute toxicity, and it would be moot whether the chemical is also
irritating or corrosive on the skin. It should be kept in mind in evaluating acute dermal toxicity information that
the reporting of dermal lesions may be incomplete, testing and observations may be made on a species other than
the rabbit, and species may differ in sensitivity in their responses.

Evidence from studies using scientifically validated protocols with isolated human/animal tissues or other, non-
tissue-based, though scientifically validated, protocols should be assessed. Examples of scientifically validated
test methods for skin corrosion include OECD TG 430 (Transcutaneous Electrical Resistance Test (TER)), 431
(Human Skin Model Test), and 435 (Membrane Barrier Test Method). OECD TG 439 (Reconstructed Human
Epidermis Test Method) is a scientifically validated in vitro test method for skin irritation.

Measurement of pH alone may be adequate, but assessment of acid or alkali reserve (buffering capacity) would be
preferable. Presently, there is no scientifically validated and internationally accepted method for assessing this
parameter.

All information that is available on a chemical should be considered and an overall determination made on the

total weight of evidence. This is especially true when there is conflict in information available on some

parameters. Professional judgment should be exercised in making such a determination.

A.2.4 CLASSIFICATION CRITERIA FOR
MIXTURES

A.2.4.1 CLASSIFICATION OF MIXTURES WHEN
DATA ARE AVAILABLE FOR THE COMPLETE
MIXTURE

A.2.4.1.1 The mixture shall be classified
using the criteria for substances (See A.2.3).

A.2.4.2 CLASSIFICATION OF MIXTURES WHEN
DATA ARE NOT AVAILABLE FOR THE COM-
PLETE MIXTURE: BRIDGING PRINCIPLES

A.2.4.2.1 Where the mixture itself has not
been tested to determine its skin corrosion/
irritation, but there are sufficient data on
both the individual ingredients and similar
tested mixtures to adequately characterize
the hazards of the mixture, these data will
be used in accordance with the following
bridging principles, as found in paragraph
A.0.5 of this Appendix: Dilution, Batching,
Concentration of mixtures, Interpolation
within one toxicity category, Substantially
similar mixtures, and Aerosols.

A.2.4.3 CLASSIFICATION OF MIXTURES WHEN
DATA ARE AVAILABLE FOR ALL INGREDIENTS
OR ONLY FOR SOME INGREDIENTS OF THE
MIXTURE

A.2.4.3.1 For purposes of classifying the
skin corrosion/irritation hazards of mixtures
in the tiered approach:

The ‘‘relevant ingredients’” of a mixture
are those which are present in concentra-
tions >1% (weight/weight for solids, liquids,
dusts, mists and vapors and volume/volume
for gases.) If the classifier has reason to sus-
pect that an ingredient present at a con-

centration <1% will affect classification of
the mixture for skin corrosion/irritation,
that ingredient shall also be considered rel-
evant.

A.2.4.3.2 In general, the approach to clas-
sification of mixtures as irritant or corrosive
to skin when data are available on the ingre-
dients, but not on the mixture as a whole, is
based on the theory of additivity, such that
each corrosive or irritant ingredient contrib-
utes to the overall irritant or corrosive prop-
erties of the mixture in proportion to its po-
tency and concentration. A weighting factor
of 10 is used for corrosive ingredients when
they are present at a concentration below
the concentration limit for classification
with Category 1, but are at a concentration
that will contribute to the classification of
the mixture as an irritant. The mixture is
classified as corrosive or irritant when the
sum of the concentrations of such ingredi-
ents exceeds a cut-off value/concentration
limit.

A.2.4.3.3 Table A.2.3 below provides the
cut-off value/concentration limits to be used
to determine if the mixture is considered to
be an irritant or a corrosive to the skin.

A.2.4.3.4 Particular care shall be taken
when classifying certain types of chemicals
such as acids and bases, inorganic salts,
aldehydes, phenols, and surfactants. The ap-
proach explained in A.2.4.3.1 and A.2.4.3.2
might not work given that many of such sub-
stances are corrosive or irritant at con-
centrations <1%. For mixtures containing
strong acids or bases the pH should be used
as classification criteria since pH will be a
better indicator of corrosion than the con-
centration limits of Table A.2.3. A mixture
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containing corrosive or irritant ingredients
that cannot be classified based on the
additivity approach shown in Table A.2.3,
due to chemical characteristics that make
this approach unworkable, should be classi-
fied as Skin Category 1 if it contains >1% of
a corrosive ingredient and as Skin Category
2 when it contains >3% of an irritant ingre-
dient. Classification of mixtures with ingre-
dients for which the approach in Table A.2.3
does not apply is summarized in Table A.2.4
below.

A.2.4.3.5 On occasion, reliable data may
show that the skin corrosion/irritation of an
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ingredient will not be evident when present
at a level above the generic concentration
cut-off values mentioned in Tables A.2.3 and
A.2.4. In these cases the mixture could be
classified according to those data (See Use of
cut-off values/concentration limits, paragraph
A.0.4.3 of this Appendix).

A.2.43.6 If there are data showing that
(an) ingredient(s) may be corrosive or irri-
tant at a concentration of <1% (corrosive) or
<3% (irritant), the mixture shall be classified
accordingly (See Use of cut-off values/con-
centration limits, paragraph A.0.4.3 of this Ap-
pendix).

TABLE A.2.3—CONCENTRATION OF INGREDIENTS OF A MIXTURE CLASSIFIED AS SKIN CATEGORY 1 OR
2 THAT WOULD TRIGGER CLASSIFICATION OF THE MIXTURE AS HAZARDOUS TO SKIN
[Category 1 or 2]

Sum of ingredients classified as:

Concentration triggering classification of a
mixture as:

Skin corrosive Skin irritant

Category 1 Category 2

Skin Category 1

>1% but <5%.

................................ >10%.

Skin Category 2
(10 x Skin Category 1) + Skln Category 2

...... >10%.

TABLE A.2.4—CONCENTRATION OF INGREDIENTS OF A MIXTURE FOR WHICH THE ADDITIVITY AP-
PROACH DOES NOT APPLY, THAT WOULD TRIGGER CLASSIFICATION OF THE MIXTURE AS HAzZ-

ARDOUS TO SKIN

Mixture
Ingredient: Concentration: classified as:
Skin
Acid with pH <2 >1% | Category 1.
Base with pH 211.5 ......... >1% | Category 1.
Other corrosive (Category 1) |ngred|ents for WhICh addmvny does not apply >1% | Category 1.
Other irritant (Category 2) ingredients for which additivity does not apply, mclud- >3% | Category 2.
ing acids and bases.

A.3 SERIOUS EYE DAMAGE/EYE
IRRITATION

A.3.1 DEFINITIONS AND GENERAL
CONSIDERATIONS

A.3.1.1 Serious eye damage is the produc-
tion of tissue damage in the eye, or serious
physical decay of vision, following applica-
tion of a test substance to the anterior sur-
face of the eye, which is not fully reversible
within 21 days of application.

Eye irritation is the production of changes
in the eye following the application of test
substance to the anterior surface of the eye,
which are fully reversible within 21 days of
application.

A.3.1.2 Serious eye damage/eye irritation
shall be classified using a tiered approach as
detailed in Figure A.3.1. Emphasis shall be
placed upon existing human data (See
A.0.2.6), followed by animal data, followed by
other sources of information. Classification
results directly when the data satisfy the

criteria in this section. In case the criteria
cannot be directly applied, classification of a
substance or a mixture is made on the basis
of the total weight of evidence (See A.0.3.1).
This means that all available information
bearing on the determination of serious eye
damage/eye irritation is considered together,
including the results of appropriate scientif-
ically validated in vitro tests, relevant ani-
mal data, and human data such as epidemio-
logical and clinical studies and well-docu-
mented case reports and observations.

A.3.2 CLASSIFICATION CRITERIA FOR
SUBSTANCES USING ANIMAL TEST DATA

A.3.2.1 Irreversible effects on the eye/seri-
ous damage to eyes (Category 1).

A single hazard category is provided in
Table A.3.1, for substances that have the po-
tential to seriously damage the eyes. Cat-
egory 1, irreversible effects on the eye, in-
cludes the criteria listed below. These obser-
vations include animals with grade 4 cornea
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lesions and other severe reactions (e.g. de-
struction of cornea) observed at any time
during the test, as well as persistent corneal
opacity, discoloration of the cornea by a dye
substance, adhesion, pannus, and inter-
ference with the function of the iris or other
effects that impair sight. In this context,
persistent lesions are considered those which

29 CFR Ch. XVII (7-1-21 Edition)

are not fully reversible within an observa-
tion period of normally 21 days. Category 1
also contains substances fulfilling the cri-
teria of corneal opacity >3 and/or iritis >1.5
detected in a Draize eye test with rabbits,
because severe lesions like these usually do
not reverse within a 21-day observation pe-
riod.

TABLE A.3.1—IRREVERSIBLE EYE EFFECTS

when it produces:

mally 21 days; and/or

(i) iritis >1.5;

A substance is classified as Serious Eye Damage Category 1 (irreversible effects on the eye)

(a) at least in one tested animal, effects on the cornea, iris or conjunctiva that are not
expected to reverse or have not fully reversed within an observation period of nor-

(b) at least in 2 of 3 tested animals, a positive response of:
(i) corneal opacity >3; and/or

calculated as the mean scores following grading at 24, 48 and 72 hours
after instillation of the substance.

A.3.2.2 Reversible effects on the eye (Cat-
egory 2).

A single category is provided in Table A.3.2
for substances that have the potential to in-
duce reversible eye irritation.

TABLE A.3.2—REVERSIBLE EYE EFFECTS

(i) corneal opacity >1; and/or

(i) iritis >1; and/or

(iii) conjunctival redness >2; and/or
(

mally 21 days.

A substance is classified as Eye irritant Category 2A (irritating to eyes) when it produces in at
least in 2 of 3 tested animals a positive response of:

iv) conjunctival edema (chemosis) >2
calculated as the mean scores following grading at 24, 48 and 72 hours after instilla-
tion of the substance, and which fully reverses within an observation period of nor-

An eye irritant is considered mildly irritating to eyes (Category 2B) when the effects listed
above are fully reversible within 7 days of observation.

A.3.2.3 For those chemicals where there is
pronounced variability among animal re-
sponses, this information may be taken into
account in determining the classification.

A.3.3 CLASSIFICATION CRITERIA FOR
SUBSTANCES USING OTHER DATA ELEMENTS

A.3.3.1 Existing human and animal data
should be the first line of analysis, as they
give information directly relevant to effects
on the eye. Possible skin corrosion shall be
evaluated prior to consideration of serious
eye damage/eye irritation in order to avoid
testing for local effects on eyes with skin
corrosive substances. In vitro alternatives
that have been scientifically validated and
accepted shall be used to make classification
decisions. Likewise, pH extremes like <2 and
>11.5, may indicate serious eye damage, espe-

cially when associated with significant
buffering capacity. Generally, such sub-
stances are expected to produce significant
effects on the eyes. In the absence of any
other information, a mixture/substance is
considered to cause serious eye damage (Eye
Category 1) if it has a pH <2 or >11.5. How-
ever, if consideration of acid/alkaline reserve
suggests the substance may not have the po-
tential to cause serious eye damage despite
the low or high pH value, then further eval-
uation may be necessary. In some cases
enough information may be available from
structurally related compounds to make
classification decisions.

A.3.3.2 A tiered approach to the evalua-
tion of initial information shall be used
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where applicable, recognizing that all ele-
ments may not be relevant in certain cases
(Figure A.3.1).

A.3.3.3 The tiered approach explains how
to organize existing information on a sub-
stance and to make a weight-of-evidence de-
cision, where appropriate, about hazard as-
sessment and hazard classification.

A.3.3.4 All the above information that is
available on a substance shall be evaluated.
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Although information might be gained from
the evaluation of single parameters within a
tier, consideration should be given to the to-
tality of existing information and making an
overall weight-of-evidence determination.
This is especially true when there is conflict
in information available on some param-
eters.

Figure A.3.1 Evaluation strategy for serious eye damage and eye irritation
(See also Figure A.2.1)

Step _ Parameter

Conclusion

fa:  Existing human or animal data, eye'

Novinsufficient datg or unknown

Ib:  Existing human oranimal data, skin
corrosion

Noinsufficient datg or unknown

fe:  Existing human orfinimal data, eye'

Novinsufficient dat
+

2 Other, existing skin/eye data in animals

Nojinsufficient dat

3 Existing ex vive  in vitro data*
Noinsufficient data / negative response

of buering capacity of the chemical, o
no buffering capacity data)*

Nota pH extreme, no pH data, or extreme
pH with low/no buffering capacity

No concern based on consideration of the
sum of available dgta

7: ot Classified

——Skin corrosive — Category I*

substance may cause serious
eye damage or eye

i-vmnuc: serious eye damage  ——» Category I
Positive: eye irritant —> Category 2!

4 pH-Based assessment (with consideration —pH <2 or 211.5. — Category I

S Validuted stucturclativity relationship —— Severe damage t eyes — Category 1?
(SAR) models i’ Eye iritant — Cakegory 2
Skin Corrosive Category 1

Nolinsufficient dt;
6 Comdoonofie ol cihtof |~ St e e — Category I
evidence” 4 Eye irritant —» Caiegory?*

— Category I*

—> Category 2}

—> Not Classified

ing data that show that ——» Categoryl
or

Category 2*

Notes to Figure A.3.1:

T Evidence of existing human or animal data may.

sponse scenarios; from
dies

At present_there are

accepted test methods for human skin or eve

linical studies; or
validated test methods

2 Classify in the appropriate harmonized category. as shown in Tables A.3.1 and A.3.2.

9

'

Pre-existing animal data should be carefully reviewed to determine if sufficient skin or eve corrosion/irritation

evidence is available through other, similar information.

Evidence from studies using scientifically validated protocols with isolated human/animal tissues or other, non-

tissue-based, though scientifically validated, protocols should be assessed. Examples of. scientifically validated

test methods for identifying eye corrosives and severe irritants (i.e., Serious Eye Damage) include OECD TG 437

(Bovine Corneal Opacity and Permeability (BCOP)) and TG 438 (Isolated Chicken Eye). Positive test results

from a scientifically validated in vitro test for skin corrosion would likely also lead to a conclusion to classify as

causing Serious Eye Damage.

[

preferable.

[EN

Measurement of pH alone may be adequate, but assessment of acid or alkali reserve (buffering capacity) would be

All information that is available on a chemical should be considered and an overall determination made on the

total weight of evidence. This is especially true when there is conflict in information available on some

parameters. The weight of evidence including information on skin irritation could lead to classification of eve

irritation. It is recognized that not all skin irritants are eye irritants as well. Professional judgment should be

exercised in making such a determination.
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A.3.4 CLASSIFICATION CRITERIA FOR
MIXTURES

A.3.4.1 CLASSIFICATION OF MIXTURES WHEN
DATA ARE AVAILABLE FOR THE COMPLETE
MIXTURE

A.3.4.1.1 The mixture will be classified
using the criteria for substances.

A.3.4.1.2 Unlike other hazard classes,
there are alternative tests available for skin
corrosivity of certain types of chemicals
that can give an accurate result for classi-
fication purposes, as well as being simple and
relatively inexpensive to perform. When con-
sidering testing of the mixture, chemical
manufacturers are encouraged to use a tiered
weight of evidence strategy as included in
the criteria for classification of substances
for skin corrosion and serious eye damage
and eye irritation to help ensure an accurate
classification, as well as avoid unnecessary
animal testing. In the absence of any other
information, a mixture is considered to
cause serious eye damage (Eye Category 1) if
it has a pH <2 or >11.5. However, if consider-
ation of acid/alkaline reserve suggests the
substance or mixture may not have the po-
tential to cause serious eye damage despite
the low or high pH value, then further eval-
uation may be necessary.

A.3.4.2 CLASSIFICATION OF MIXTURES WHEN
DATA ARE NOT AVAILABLE FOR THE COM-
PLETE MIXTURE: BRIDGING PRINCIPLES

A.3.4.2.1 Where the mixture itself has not
been tested to determine its skin corrosivity
or potential to cause serious eye damage or
eye irritation, but there are sufficient data
on both the individual ingredients and simi-
lar tested mixtures to adequately charac-
terize the hazards of the mixture, these data
will be used in accordance with the following
bridging principles, as found in paragraph
A.0.5 of this Appendix: Dilution, Batching,
Concentration of mixtures, Interpolation
within one toxicity category, Substantially
similar mixtures, and Aerosols.

A.3.4.3 CLASSIFICATION OF MIXTURES WHEN
DATA ARE AVAILABLE FOR ALL INGREDIENTS
OR ONLY FOR SOME INGREDIENTS OF THE
MIXTURE

A.3.4.3.1 For purposes of classifying the
eye corrosion/irritation hazards of mixtures
in the tiered approach:

The ‘‘relevant ingredients’” of a mixture
are those which are present in concentra-
tions >1% (weight/weight for solids, liquids,
dusts, mists and vapors and volume/volume
for gases.) If the classifier has reason to sus-
pect that an ingredient present at a con-
centration <1% will affect classification of
the mixture for eye corrosion/irritation, that
ingredient shall also be considered relevant.

A.3.4.3.2 In general, the approach to clas-
sification of mixtures as seriously damaging
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to the eye or eye irritant when data are
available on the ingredients, but not on the
mixture as a whole, is based on the theory of
additivity, such that each corrosive or irri-
tant ingredient contributes to the overall ir-
ritant or corrosive properties of the mixture
in proportion to its potency and concentra-
tion. A weighting factor of 10 is used for cor-
rosive ingredients when they are present at a
concentration below the concentration limit
for classification with Category 1, but are at
a concentration that will contribute to the
classification of the mixture as an irritant.
The mixture is classified as seriously dam-
aging to the eye or eye irritant when the
sum of the concentrations of such ingredi-
ents exceeds a threshold cut-off value/con-
centration limit.

A.3.4.3.3 Table A.3.3 provides the cut-off
value/concentration limits to be used to de-
termine if the mixture should be classified as
seriously damaging to the eye or an eye irri-
tant.

A.3.4.3.4 Particular care must be taken
when classifying certain types of chemicals
such as acids and bases, inorganic salts,
aldehydes, phenols, and surfactants. The ap-
proach explained in A.3.4.3.1 and A.3.4.3.2
might not work given that many of such sub-
stances are corrosive or irritant at con-
centrations <1%. For mixtures containing
strong acids or bases, the pH should be used
as classification criteria (See A.3.4.1) since
pH will be a better indicator of serious eye
damage than the concentration limits of
Table A.3.3. A mixture containing corrosive
or irritant ingredients that cannot be classi-
fied based on the additivity approach applied
in Table A.3.3 due to chemical characteris-
tics that make this approach unworkable,
should be classified as Eye Category 1 if it
contains >1% of a corrosive ingredient and as
Eye Category 2 when it contains >3% of an
irritant ingredient. Classification of mix-
tures with ingredients for which the ap-
proach in Table A.3.3 does not apply is sum-
marized in Table A.3.4.

A.3.4.3.5 On occasion, reliable data may
show that the reversible/irreversible eye ef-
fects of an ingredient will not be evident
when present at a level above the generic
cut-off values/concentration limits men-
tioned in Tables A.3.3 and A.3.4. In these
cases the mixture could be classified accord-
ing to those data (See also A.0.4.3 Use of cut-
off values/concentration limits’’). On occasion,
when it is expected that the skin corrosion/
irritation or the reversible/irreversible eye
effects of an ingredient will not be evident
when present at a level above the generic
concentration/cut-off levels mentioned in
Tables A.3.3 and A.3.4, testing of the mixture
may be considered. In those cases, the tiered
weight of evidence strategy should be ap-
plied as referred to in section A.3.3, Figure
A.3.1 and explained in detail in this chapter.
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A.3.4.3.6 If there are data showing that
(an) ingredient(s) may be corrosive or irri-
tant at a concentration of <1% (corrosive) or
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<38% (irritant), the mixture should be classi-
fied accordingly (See also paragraph A.0.4.3,
Use of cut-off values/concentration limits).

TABLE A.3.3—CONCENTRATION OF INGREDIENTS OF A MIXTURE CLASSIFIED AS SKIN CATEGORY 1
AND/OR EYE CATEGORY 1 OR 2 THAT WOULD TRIGGER CLASSIFICATION OF THE MIXTURES AS

HAZARDOUS TO THE EYE

Concentration triggering classification of a mixture as:

Sum of ingredients classified as:

Irreversible eye effects Reversible eye effects

Category 1 Category 2

Eye or Skin Category 1 ...
Eye Category 2 ..............

(10 x Eye Category 1) + Eye Category 2 . .
Skin Category 1 + Eye Category 1 .

10 x (Skin Category 1 + Eye Category 1) + Eye Category | ....

2.

>1% but <3%.
210%.
210%.
>1% but <3%.
>10%.

Note: A mixture may be classified as Eye Category 2B in cases when all relevant ingredients are classified as Eye Category
B.

TABLE A.3.4—CONCENTRATION OF INGREDIENTS OF A MIXTURE FOR WHICH THE ADDITIVITY AP-
PROACH DOES NOT APPLY, THAT WOULD TRIGGER CLASSIFICATION OF THE MIXTURE AS HAz-

ARDOUS TO THE EYE

Mixture
Ingredient Concentration classified as:
Eye
Acid with pH <2 ..... >1% | Category 1.
Base with pH >11. >1% | Category 1.
Other corrosive (Category 1) ingredients for which additivity does not apply ............ >1% | Category 1.
Other irritant (Category 2) ingredients for which additivity does not apply, including >3% | Category 2.
acids and bases.

A.4 RESPIRATORY OR SKIN
SENSITIZATION

A.4.1 DEFINITIONS AND GENERAL
CONSIDERATIONS

A.4.1.1 Respiratory sensiticer means a
chemical that will lead to hypersensitivity
of the airways following inhalation of the
chemical.

Skin sensitizer means a chemical that will
lead to an allergic response following skin
contact.

A.4.1.2 For the purpose
sensitization includes two
phase is induction of specialized
immunological memory in an individual by
exposure to an allergen. The second phase is
elicitation, i.e., production of a cell-medi-
ated or antibody-mediated allergic response
by exposure of a sensitized individual to an
allergen.

A.4.1.3 For respiratory sensitization, the
pattern of induction followed by elicitation
phases is shared in common with skin sen-
sitization. For skin sensitization, an induc-
tion phase is required in which the immune
system learns to react; clinical symptoms
can then arise when subsequent exposure is
sufficient to elicit a visible skin reaction
(elicitation phase). As a consequence, pre-
dictive tests usually follow this pattern in

of this chapter,
phases: the first

which there is an induction phase, the re-
sponse to which is measured by a standard-
ized elicitation phase, typically involving a
patch test. The local lymph node assay is the
exception, directly measuring the induction
response. Evidence of skin sensitization in
humans normally is assessed by a diagnostic
patch test.

A.4.1.4 Usually, for both skin and res-
piratory sensitization, lower levels are nec-
essary for elicitation than are required for
induction.

A.4.1.5 The hazard class ‘‘respiratory or
skin sensitization” is differentiated into:

(a) Respiratory sensitization; and

(b) Skin sensitization.

A.4.2 CLASSIFICATION CRITERIA FOR
SUBSTANCES

A.4.2.1 RESPIRATORY SENSITIZERS

A.4.2.1.1 Hazard Categories.

A.4.2.1.1.1 Effects seen in either humans
or animals will normally justify classifica-
tion in a weight of evidence approach for res-
piratory sensitizers. Substances may be allo-
cated to one of the two sub-categories 1A or
1B using a weight of evidence approach in ac-
cordance with the criteria given in Table
A.4.1 and on the basis of reliable and good
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quality evidence from human cases or epide-
miological studies and/or observations from
appropriate studies in experimental animals.
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A.4.2.1.1.2 Where data are not sufficient
for sub-categorization, respiratory sensi-
tizers shall be classified in Category 1.

TABLE A.4.1—HAZARD CATEGORY AND SUB-CATEGORIES FOR RESPIRATORY SENSITIZERS

Category 1

Respiratory sensitizer

sensitivity and/or
Sub-category 1A .......ccooveiiine

may also be considered.
Sub-category 1B ......ccceeveerieiens

A substance is classified as a respiratory sensitizer.
(a) if there is evidence in humans that the substance can lead to specific respiratory hyper-

(b) if there are positive results from an appropriate animal test. !
Substances showing a high frequency of occurrence in humans; or a probability of occurrence
of a high sensitization rate in humans based on animal or other tests.! Severity of reaction

Substances showing a low to moderate frequency of occurrence in humans; or a probability of
occurrence of a low to moderate sensitization rate in humans based on animal or other
tests. ! Severity of reaction may also be considered.

1 At this writing, recognized and validated animal models for the testing of respiratory hypersensitivity are not available. Under
certain circumstances, data from animal studies may provide valuable information in a weight of evidence assessment.

A.4.2.1.2 Human evidence.

A.4.2.1.2.1 Evidence that a substance can
lead to specific respiratory hypersensitivity
will normally be based on human experience.
In this context, hypersensitivity is normally
seen as asthma, but other hypersensitivity
reactions such as rhinitis/conjunctivitis and
alveolitis are also considered. The condition
will have the clinical character of an allergic
reaction. However, immunological mecha-
nisms do not have to be demonstrated.

A.4.2.1.2.2 When considering the human
evidence, it is necessary that in addition to
the evidence from the cases, the following be
taken into account:

(a) The size of the population exposed;

(b) The extent of exposure.

A.4.2.1.2.3 The evidence referred to above
could be:

(a) Clinical history and data from appro-
priate lung function tests related to expo-
sure to the substance, confirmed by other
supportive evidence which may include:

(i) In vivo immunological test (e.g., skin
prick test);

(ii) In vitro immunological test (e.g., sero-
logical analysis);

(iii) Studies that may indicate other spe-
cific hypersensitivity reactions where
immunological mechanisms of action have
not been proven, e.g., repeated low-level irri-
tation, pharmacologically mediated effects;

(iv) A chemical structure related to sub-
stances known to cause respiratory hyper-
sensitivity;

(b) Data from positive bronchial challenge
tests with the substance conducted accord-
ing to accepted guidelines for the determina-
tion of a specific hypersensitivity reaction.

A.4.2.1.2.4 Clinical history should include
both medical and occupational history to de-
termine a relationship between exposure to a
specific substance and development of res-
piratory hypersensitivity. Relevant informa-
tion includes aggravating factors both in the
home and workplace, the onset and progress

of the disease, family history and medical
history of the patient in question. The med-
ical history should also include a note of
other allergic or airway disorders from child-
hood and smoking history.

A.4.2.1.25 The results of positive bron-
chial challenge tests are considered to pro-
vide sufficient evidence for classification on
their own. It is, however, recognized that in
practice many of the examinations listed
above will already have been carried out.

A.4.2.1.3 Animal studies.

A.4.2.1.3.1 Data from appropriate animal
studies?2 which may be indicative of the po-
tential of a substance to cause sensitization
by inhalation in humans3 may include:

(a) Measurements of Immunoglobulin E
(IgE) and other specific immunological pa-
rameters, for example in mice

(b) Specific pulmonary responses in guinea
pigs.

A.4.2.2 SKIN SENSITIZERS

A.4.2.2.1 Hazard categories.

A.4.2.21.1 Effects seen in either humans
or animals will normally justify classifica-
tion in a weight of evidence approach for
skin sensitizers. Substances may be allo-
cated to one of the two sub-categories 1A or

2 At this writing, recognized and validated

animal models for the testing of respiratory
hypersensitivity are mot available. Under cer-
tain circumstances, data from animal studies
may provide valuable information in a weight of
evidence assessment.

3 The mechanisms by which substances induce
symptoms of asthma are not yet fully known.
For preventive measures, these substances are
considered respiratory sensitizers. However, if
on the basis of the evidence, it can be dem-
onstrated that these substances induce symp-
toms of asthma by irritation only in people with
bronchial hyperactivity, they should not be con-
sidered as respiratory sensitizers.
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1B using a weight of evidence approach in ac-
cordance with the criteria given in Table
A.4.2 and on the basis of reliable and good
quality evidence from human cases or epide-
miological studies and/or observations from
appropriate studies in experimental animals
according to the guidance values provided in
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A.4.2.2.2.1 and A.4.2.2.3.2 for sub-category 1A
and in A.4.2.2.2.2 and A.4.2.2.3.3 for sub-cat-
egory 1B.

A.4.2.2.1.2 Where data are not sufficient
for sub-categorization, skin sensitizers shall
be classified in Category 1.

TABLE A.4.2—HAZARD CATEGORY AND SUB-CATEGORIES FOR SKIN SENSITIZERS

Category 1

Skin sensitizer

Sub-category 1A ...

Sub-category 1B .......cccceet

A substance is classified as a skin sensitizer.

(a) if there is evidence in humans that the substance can lead to sensitization by skin contact
in a substantial number of persons, or

(b) if there are positive results from an appropriate animal test.

Substances showing a high frequency of occurrence in humans and/or a high potency in ani-
mals can be presumed to have the potential to produce significant sensitization in humans.
Severity of reaction may also be considered.

Substances showing a low to moderate frequency of occurrence in humans and/or a low to
moderate potency in animals can be presumed to have the potential to produce sensitization
in humans. Severity of reaction may also be considered.

A.4.2.2.2 Human evidence.

A.4.2221 Human evidence for sub-cat-
egory 1A may include:

(a) Positive responses at <500 pg/cm2
(Human Repeat Insult Patch Test (HRIPT),
Human Maximization Test (HMT)—induction
threshold);

(b) Diagnostic patch test data where there
is a relatively high and substantial incidence
of reactions in a defined population in rela-
tion to relatively low exposure;

(c) Other epidemiological evidence where
there is a relatively high and substantial in-
cidence of allergic contact dermatitis in re-
lation to relatively low exposure.

A.4.2.2.2.2 Human evidence for sub-cat-
egory 1B may include:

(a) Positive responses at >500 pg/cm?
(HRIPT, HMT—induction threshold);

(b) Diagnostic patch test data where there
is a relatively low but substantial incidence

of reactions in a defined population in rela-
tion to relatively high exposure;

(c) Other epidemiological evidence where
there is a relatively low but substantial inci-
dence of allergic contact dermatitis in rela-
tion to relatively high exposure.

A.4.2.2.3 Animal studies

A.4.2.2.3.1 For Category 1, when an adju-
vant type test method for skin sensitization
is used, a response of at least 30% of the ani-
mals is considered as positive. For a non-ad-
juvant Guinea pig test method a response of
at least 15% of the animals is considered
positive. For Category 1, a stimulation index
of three or more is considered a positive re-
sponse in the local lymph node assay.*

A.4.2.23.2 Animal test results for sub-cat-
egory 1A can include data with values indi-
cated in Table A.4.3 below:

TABLE A.4.3—ANIMAL TEST RESULTS FOR SUB-CATEGORY 1A

Assay

Criteria

EC3 value <2%.

Local lymph node assay
Guinea pig maximization test ..

Buehler assay ........ccccooeverienieicicscnenees

>30% responding at <0.1% intradermal induction dose or
>60% responding at >0.1% to <1% intradermal induction dose.
>15% responding at <0.2% topical induction dose or

>60% responding at >0.2% to <20% topical induction dose.

Note: EC3 refers to the estimated concentration of test chemical required to induce a stimulation index of 3 in the local lymph

node assay.

A.4.2.2.3.3 Animal test results for sub-cat-
egory 1B can include data with values indi-
cated in Table A.4.4 below:

4Test methods for skin sensitization are de-
scribed in OECD Guideline 406 (the Guinea Pig
Mazximization test and the Buehler guinea pig
test) and Guideline 429 (Local Lymph Node
Assay). Other methods may be used provided
that they are scientifically wvalidated. The

Mouse Ear Swelling Test (MEST), appears to be
a reliable screening test to detect moderate to
strong sensitizers, and can be used, in accord-
ance with professional judgment, as a first stage
in the assessment of skin sensitization potential.
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TABLE A.4.4—ANIMAL TEST RESULTS FOR SUB-CATEGORY 1B

Assay

Criteria

Local lymph node assay EC3 value >2%.

Guinea pig maximization test ..

Buehler assay .......ccccevvceiiiiiiiiis

>30% to <60% responding at >0.1% to <1% intradermal induction dose or
>30% responding at >1% intradermal induction dose.

>15% to <60% responding at >0.2% to <20% topical induction dose or
>15% responding at >20% topical induction dose.

Note: EC3 refers to the estimated concentration of test chemical required to induce a stimulation index of 3 in the local lymph

node assay.

A.4.2.2.4 Specific considerations.

A.4.2.24.1 For -classification of a sub-
stance, evidence shall include one or more of
the following using a weight of evidence ap-
proach:

(a) Positive data from patch testing, nor-
mally obtained in more than one derma-
tology clinic;

(b) Epidemiological studies showing aller-
gic contact dermatitis caused by the sub-
stance. Situations in which a high propor-
tion of those exposed exhibit characteristic
symptoms are to be looked at with special
concern, even if the number of cases is small;

(c) Positive data from appropriate animal
studies;

(d) Positive data from experimental stud-
ies in man (See paragraph A.0.2.6 of this Ap-
pendix);

(e) Well documented episodes of allergic
contact dermatitis, normally obtained in
more than one dermatology clinic;

(f) Severity of reaction.

A.4.2.2.4.2 Evidence from animal studies is
usually much more reliable than evidence
from human exposure. However, in cases
where evidence 1is available from both
sources, and there is conflict between the re-
sults, the quality and reliability of the evi-
dence from both sources must be assessed in
order to resolve the question of classifica-
tion on a case-by-case basis. Normally,
human data are not generated in controlled
experiments with volunteers for the purpose
of hazard classification but rather as part of
risk assessment to confirm lack of effects
seen in animal tests. Consequently, positive
human data on skin sensitization are usually
derived from case-control or other, less de-
fined studies. Evaluation of human data
must, therefore, be carried out with caution
as the frequency of cases reflect, in addition
to the inherent properties of the substances,
factors such as the exposure situation, bio-
availability, individual predisposition and
preventive measures taken. Negative human
data should not normally be used to negate
positive results from animal studies. For
both animal and human data, consideration
should be given to the impact of vehicle.

A.4.2.2.4.3 If none of the above-mentioned
conditions are met, the substance need not
be classified as a skin sensitizer. However, a
combination of two or more indicators of

skin sensitization, as listed below, may alter
the decision. This shall be considered on a
case-by-case basis.

(a) Isolated episodes of allergic contact
dermatitis;

(b) Epidemiological studies of limited
power, e.g., where chance, bias or con-
founders have not been ruled out fully with
reasonable confidence;

(c) Data from animal tests, performed ac-
cording to existing guidelines, which do not
meet the criteria for a positive result de-
scribed in A.4.2.2.3, but which are sufficiently
close to the limit to be considered signifi-
cant;

(d) Positive data from non-standard meth-
ods;

(e) Positive results from close structural
analogues.

A.4.2.2.4.4 Immunological
caria.

A.4.2.2.4.4.1 Substances meeting the cri-
teria for classification as respiratory sensi-
tizers may, in addition, cause immunological
contact urticaria. Consideration shall be
given to classifying these substances as skin
sensitizers.

A.4.2.2.4.42 Substances which cause
immunological contact urticaria without
meeting the criteria for respiratory sensi-
tizers shall be considered for classification
as skin sensitizers.

A.4.2.2.4.4.3 There is no recognized animal
model available to identify substances which
cause immunological contact urticaria.
Therefore, classification will normally be
based on human evidence, similar to that for
skin sensitization.

contact urti-

A.4.3 CLASSIFICATION CRITERIA FOR
MIXTURES

A.4.3.1 CLASSIFICATION OF MIXTURES WHEN
DATA ARE AVAILABLE FOR THE COMPLETE
MIXTURE

When reliable and good quality evidence,
as described in the criteria for substances,
from human experience or appropriate stud-
ies in experimental animals, is available for
the mixture, then the mixture shall be clas-
sified by weight of evidence evaluation of
these data. Care must be exercised in evalu-
ating data on mixtures that the dose used
does not render the results inconclusive.
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A.4.3.2 CLASSIFICATION OF MIXTURES WHEN
DATA ARE NOT AVAILABLE FOR THE COM-
PLETE MIXTURE: BRIDGING PRINCIPLES

A.4.3.2.1 Where the mixture itself has not
been tested to determine its sensitizing prop-
erties, but there are sufficient data on both
the individual ingredients and similar tested
mixtures to adequately characterize the haz-
ards of the mixture, these data will be used
in accordance with the following agreed
bridging principles as found in paragraph
A.0.5 of this Appendix: Dilution, Batching,
Concentration of mixtures, Interpolation,

§1910.1200

Substantially similar and

Aerosols.

mixtures,

A.4.3.3 CLASSIFICATION OF MIXTURES WHEN
DATA ARE AVAILABLE FOR ALL INGREDIENTS
OR ONLY FOR SOME INGREDIENTS OF THE
MIXTURE

The mixture shall be classified as a res-
piratory or skin sensitizer when at least one
ingredient has been classified as a res-
piratory or skin sensitizer and is present at
or above the appropriate cut-off value/con-
centration limit for the specific endpoint as
shown in Table A.4.5.

TABLE A.4.5—CUT-OFF VALUES/CONCENTRATION LIMITS OF INGREDIENTS OF A MIXTURE CLASSIFIED
AS EITHER RESPIRATORY SENSITIZERS OR SKIN SENSITIZERS THAT WOULD TRIGGER CLASSIFICA-

TION OF THE MIXTURE

Cut-off values/concentration limits triggering classification of a mixture as:

Ingredient classified as:

Respiratory Sensitizer

Skin Sensitizer

Category 1 Category 1
Solid/liquid Gas All physical states
Respiratory Sensitizer, Category 1 ... >0.1% 20.1%
Respiratory Sensitizer, Sub-category 1A .. >0.1% >0.1%
Respiratory Sensitizer, Sub-category 1B >1.0% 20.2%
Skin Sensitizer, Category 1 ... | o | 20.1%
Skin Sensitizer, Sub-category 1A ... | o | >0.1%
Skin Sensitizer, Sub-category 1B .........cccocvvieies | cevenieiineiceeeeeens | e >1.0%

A.5 GERM CELL MUTAGENICITY

A.5.1 DEFINITIONS AND GENERAL
CONSIDERATIONS

A5.1.1 A mutation is defined as a perma-
nent change in the amount or structure of
the genetic material in a cell. The term mu-
tation applies both to heritable genetic
changes that may be manifested at the
phenotypic level and to the underlying DNA
modifications when known (including, for ex-
ample, specific base pair changes and chro-
mosomal translocations). The term muta-
genic and mutagen will be used for agents giv-
ing rise to an increased occurrence of
mutations in populations of cells and/or or-
ganisms.

A.5.1.2 The more general terms genotoxic
and genotoxicity apply to agents or processes
which alter the structure, information con-
tent, or segregation of DNA, including those
which cause DNA damage by interfering with

normal replication processes, or which in a
non-physiological manner (temporarily)
alter its replication. Genotoxicity test re-
sults are usually taken as indicators for mu-
tagenic effects.

A.5.1.3 This hazard class is primarily con-
cerned with chemicals that may cause
mutations in the germ cells of humans that
can be transmitted to the progeny. However,
mutagenicity/genotoxicity tests in vitro and
in mammalian somatic cells in vivo are also
considered in classifying substances and
mixtures within this hazard class.

A.5.2 CLASSIFICATION CRITERIA FOR
SUBSTANCES

A.5.2.1 The classification system provides
for two different categories of germ cell
mutagens to accommodate the weight of evi-
dence available. The two-category system is
described in the Figure A.5.1.

FIGURE A.5.1—HAZARD CATEGORIES FOR GERM CELL MUTAGENS

CATEGORY 1: Substances known to induce heritable mutations or to be regarded as if they
induce heritable mutations in the germ cells of humans.
Category 1A: Substances known to induce heritable mutations in germ cells of humans.
Positive evidence from human epidemiological studies.
Category 1B: Substances which should be regarded as if they induce heritable mutations in

the germ cells of humans.
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FIGURE A.5.1—HAZARD CATEGORIES FOR GERM CELL MUTAGENS—Continued

or

(a) Positive result(s) from in vivo heritable germ cell mutagenicity tests in mammals