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Overview 

 Review of Most Common Classifications 

 Where to get substance classifications 

 Work through several specific ink formulas 

 Classify ingredients 

 Classify Products 

 Develop labeling 

 Prepare SDS 
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Criteria for Flammable Liquids  

Flash point > 60°C and  93°C 4  

Flash point  23°C and  60°C 3  

Flash point < 23°C and initial 
boiling point > 35°C 

2 

Flash point < 23°C and initial 
boiling point  35°C 

1 

Criteria Category 
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4 

Corrosive to Metals 

 A substance or mixture which is corrosive to metals 
through chemical action 

 Corrosion rate on steel or aluminum  >6.25 mm/year at a test 

temperature of 55C when tested on both materials. 

 Where positive for one metal the other test not required Labeling 

 

 Symbol   

 Signal Word    Warning 

 Hazard Statement    May be corrosive to metals 
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Acute Toxicity 

 Acute toxicity means those adverse effects 
occurring following oral or dermal 
administration of a single dose of a substance or 
a mixture, or multiple doses given within 24 
hours, or an inhalation exposure of 4 hours. 

 Includes a table of acute toxicity point 
estimates for acute toxicity range estimates or 
acute toxicity hazard categories. 
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Criteria for Acute Toxicity 
Acute 

Toxicity 

Cat. 1 Cat. 2 Cat. 3 Cat. 4 Cat.  5 (not 

Hazcom 2012) 

Oral (mg/kg) ≤5 >5 - 

≤50 

>50 -

≤300 

>300 - 

≤2000 

Criteria:  ≤5000 

 

• ≤5000 

• Anticipated 

significant effects 

in human 

• Any mortality at 

class 4 

• Significant clinical 

signs at class 4 

• Indications from 

other studies 

Dermal 

(mg/kg) 

≤50 >50 -

≤200 

>200- 

≤1000 

>1000-

≤2000 

Gases (ppm) ≤100 >100 - 

≤500 

>500-

≤2500 

>2500-

≤20000 

Vapours 

(mg/l) 

≤0.5 >0.5-

≤2.0 

>2 -

≤10 

>10 -

≤20 

Dust and 

mists (mg/l) 

≤0.05 >0.05-

≤0.5 

>0.5- 

≤1.0 

>1.0 -

≤5 
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Acute Toxicity Notes 
 Inhalation toxicity based on 4 hour testing exposures. Can convert 1-hour 

data by dividing by 2 for gases and vapours and 4 for dusts and mists. 

 Inhalation test form vapors can be more liquid or gaseous. When the test 
atmosphere is near gaseous, use gas criteria 

 The terms “dust”, “mist” and “vapour” are defined as follows: 
 Dust: solid particles of a substance or mixture suspended in a gas (usually air); 

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

 Vapour: the gaseous form of a substance or mixture released from its liquid or 
solid state. 

 Dust is generally formed by mechanical processes. Mist is generally formed by 
condensation of supersatured vapours or by physical shearing of liquids. 
Dusts and mists generally have sizes ranging from less than 1 to about 
100 µm. 

 The preferred test species oral and inhalation is the rat, dermal the rat or 
rabbit. 
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Toxicity Estimate Table 
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Acute Toxicity Mixtures 
 Apply criteria for tested mixtures 

 Use bridging principles 

 Consider all routes (if relevant) and all relevant ingredients 

 The “relevant ingredients” of a mixture are those which are 
present >= 1% (w/w for solids, liquids, dusts, mists and vapours 
and v/v for gases), unless a lower concentration may be needed. 
(Category 1 or 2) 
 Include ingredients with a known acute toxicity, which fall into any of the 

acute toxicity categories shown in Table 3.1.1; 

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

 Ignore ingredients if the data from limit dose test does not show acute 
toxicity at the upper limit of category 4. 

 Guidance is included addressing mixtures with ingredients for 
which appropriate toxicity data is not available 

 Ingredients with unknown toxicity are labeled 
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Acute Toxicity - Mixture 

Calculation 

 Where:  

 Ci = concentration of ingredient i 

 ATEi = Acute Toxicity Estimate of ingredient i 

 ATEmix = Acute Toxicity Estimate of mixture 

 n ingredients in the mixture and i runs from 1 to n 

 Formula adjusted if >10% unknown toxicity 
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Acute Toxicity Mixture Example 

 Mixture:  

 Component A 30% LD50 oral rat 50 mg/kg 

 Component B 40% LD50 oral rat 500 mg/kg 

 Component C 30% LD50 oral rat 100 mg/kg 

 ATEmix calculation 

              100  = 30  + 40 + 30 

              ATEmix  50    500   100 

    ATEmix = 102 mg/kg 

Classification – Acute Oral Category 3 
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Unknown Acute Toxicity 

 If ≥1% ingredients of unknown toxicity 

 Classify based on known ingredients 

 Add “x% of the mixture consists of ingredients of 

unknown toxicity” 

 If >10% ingredients of unknown toxicity 

 

12 
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Skin Corrosion/Irritation 

 Consider human experience, animal data, pH 
extremes including assessment of acid or alkali 
reserve 

 Validated in-vitro tests for skin corrosion 

 Mixtures – relevant ingredients 1% unless 
presumption (for eg. Corrosives) that 
ingredient may be relevant <1%. 

13 
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Classification Criteria for Skin 

Corrosion/Irritation 

Category 1 Category 2 Category 3 

Destruction of dermal tissue: visible 
necrosis in at least one of three 

animals 

Reversible 
adverse 
effects in 
dermal tissue 
 
Mean Draize 
score in 2 of 
3 animals: 
≥2.3 ≤4.0 
erythema/ 
eschar/edema
or persistent 
inflammation 

Reversible 
adverse  
effects in 
dermal tissue 
 
Mean Draize 
score in 2 of 3 
animals: 
≥1.5 < 2.3  
erythema/ 
eschar/edema 
 

Subcat.  
1 A 
Exposure  
≤ 3 min 
 
Observation  
< 1 hour 

Subcat.  
1 B 
Exposure 
>3 min ≤1 
hour 
 
Observation  
< 14 days 

Subcat.  
1 C 
Exposure 
>1 hr ≤4 
hours 
 
Observation  
< 14 days 
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Skin Corrosion/Irritation – 

Mixtures    Additivity 
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Additivity May Not Apply 

 Eye and Skin Damage/Irritation 

 Acids, Bases, Inorganic Salts, Aldehydes, Phenols, 

Surfactants 

 pH ≤2 or ≥11.5 - Category 1  

 ≥ 1% Other corrosives – Category 1 

 ≥ 3% Other irritants – Category 2 
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Serious Eye Damage/Irritation 

 Serious eye damage means the production of tissue damage in 
the eye, or serious physical decay of vision, following 
application of a test substance to the anterior surface of the 
eye, which is not fully reversible within 21 days of application. 

 Eye irritation means 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. 

 Consider human experience, animal data, SARs, pH extremes 
including assessment of acid or alkali reserve 

 No validated in-vitro tests for eye irritation 

 Mixtures – relevant ingredients 1% unless presumption (for eg. 
Corrosives) that ingredient may be relevant <1%. 

 OSHA adopted eye category 2B, EU did not 
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Classification Criteria for Serious Eye Damage/Irritation 

Category 1 Category 2A Category 2B 
Irreversible effects on the 
eye – a material that 
produces: 
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 
normally 21 days; and/or 

b) at least in 2 of 3 tested 
animals, a positive 
response of: 

i. corneal opacity >= 3; 
and/or 

ii. iritis > 1.5; 
calculated as the mean 
scores, following grading at 
24, 48, and 72 hours after 
instillation of the test 
substance 

Irritating to eyes – a 
material that produces: 
a) at least in 2 of 3 tested 

animals, a positive 
response of: 

i. corneal opacity >= 1; 
and/or 

ii. iritis >= 1; and/or 
iii. conjunctival redness 

>= 2, and/or 
iv. conjunctival oedema 

(chemosis) >=2 
calculated as the mean 
scores, following grading at 
24, 48, and 72 hours after 
instillation of the test 
substance and which fully 
reverses within an 
observation period of 
normally 21 days. 

Mildly irritating to 
eyes 
 Within the category of 
2A, above, when the 
effects listed are fully 
reversible within 7 days 
of observation. 
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Eye Damage/Irritation – Mixtures Additivity 

Note: A mixture can be classified as 2B if all relevant ingredients are 

classified as 2B (NEW) 
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Additivity May Not Apply 

 Eye and Skin Damage/Irritation 

 Acids, Bases, Inorganic Salts, Aldehydes, Phenols, 

Surfactants 

 pH ≤2 or ≥11.5 - Category 1  

 ≥ 1% Other corrosives – Category 1 

 ≥ 3% Other irritants – Category 2 
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Respiratory or Skin Sensitization 

 Evidence of sensitization in humans or 
positive results in an appropriate animal 
test. 
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Respiratory or Skin Sensitization 

 2 Subcategories 

 Subcategory 1A – high frequency of occurrence in humans or 
probability of high occurrence based on animal studies. 
Severity of reaction can be considered 

 Subcategory 1B – low to moderate frequency. Severity of 
reaction can be considered 

 Contains guidance on interpretation of animal test data for 
sub-categories  

 Mixture cutoffs 
  0.1% Category 1 / 1A (0.1 for gaseous respiratory sensitizer).  

 1% Category 1B (0.2% for gaseous respiratory sensitizer). 

 
22 
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Germ Cell Mutagenicity 
 Primarily concerned with chemicals that may cause mutations 

in the germ cells of humans that can be transmitted to the 
progeny 

 A mutation means a permanent change in the amount or 
structure of the genetic material in a cell.  

 The more general terms “genotoxic” and “genotoxicity” apply 
to agents or processes which alter the structure, information 
content, 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 results are usually taken as 
indicators for mutagenic effects. 

 Classification for heritable effects in human germ cells is made 
on the basis of well conducted, sufficiently validated tests using 
expert judgement and weight of evidence. 

 When a single well-conducted test is used for classification, it 
shall provide clear and unambiguously positive results.  
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Germ Cell Mutagenicity 
 Category 1A – known to induce heritable mutations in germ cells 

of humans> Positive evidence from human epidemiological 
studies 

 Category 1B –  
 Positive in vivo germ cell tests in mammals 

 Positive in vivo somatic cell tests in mammals plus evidence of potential 
germ cell effects 

 Positive mutagenic data from humans without demonstration of 
transmission to progeny 

 Category 2 –  
• Positive in vivo somatic cell tests in mammals 
• Other in vivo somatic cell tests supported by positive in vitro assays 
• Note: Substances which are positive in in vitro mammalian mutagenicity 

assays, and which also show chemical structure activity relationship to 
known germ cell mutagens, shall be considered for classification as 
Category 2 mutagens.  
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Germ Cell Mutagenicity Mixtures 

Ingredient 

Classified as: 

Category 1A and 

1B concentration 

limit 

Category 2 

concentration limit 

 

Category 1 

mutagen 

≥ 0.1% 

Category 2 

mutagen 

 

≥ 1.0% 
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Criteria for Carcinogens 
 Category 1: Known or presumed human carcinogen  

 Category 1A: Known to have carcinogenic potential for humans, largely 

based on human evidence 

 Category 1B: Presumed to have carcinogenic potential for humans, largely 

based on animal evidence 

 Category 2: Suspected human carcinogens (based on human or 

animal evidence but less convincing) 

 Hazcom 2012 allows manufacturers/importers to use 

classification by International Agency for Research on Cancer 

(IARC), National Toxicology Program (NTP) or OSHA instead 

of applying criteria  

 Regardless, the positive classifications must be noted on the SDS 



27 

27 

Carcinogenicity Mixtures – 

concentration limits 
Ingredient 

Classified as: 

Category 1 

concentration 

limit 

Category 2 

concentration limit 

 

Category 1 

carcinogen 

≥ 0.1% 

Category 2 

carcinogen 

≥ 0.1% 

If category 2 present at 0.1-1%, information required on SDS, however a 

label warning is optional. 
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Reproductive Toxicity 
 Reproductive toxicity includes adverse effects on sexual function and 

fertility in adult males and females, as well as developmental toxicity in the 
offspring.  

 For classification purposes, the known induction of genetically based 
heritable effects in the offspring is addressed in Germ Cell Mutagenicity. 

 Reproductive toxicity is subdivided under two main headings: 
 Adverse effects on sexual function and fertility; 

 Adverse effects on development of the offspring. 

 Adverse effects on sexual function and fertility include any effect of chemicals that 
would interfere with reproductive ability or capacity.  

 Adverse effects on development of the offspring or developmental toxicity include, 
in its widest sense, any effect which interferes with normal development of 
the conceptus, either before or after birth. 

 Adverse effects on or via lactation included to provide hazard warning for 
lactating mothers. 
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Classification Criteria – Reproductive Toxicity 

 Category 1: Known or Presumed Human Reproductive Toxicant  

 Category 1A: Known human reproductive toxicant, largely based on 
human evidence 

 Category 1B: Presumed human reproductive toxicant, largely based on 
animal evidence 

 Category 2: Suspected human reproductive toxicant (based on 
human or animal evidence but less convincing) 

 Effects on lactation – interferes with lactation or present in 
breast milk in amounts sufficient to be hazardous for baby 
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Reproductive Toxicity Mixtures 

Ingredient 

Classified as: 

Category 1 

concentration 

limit 

Category 2 

concentration 

limit 

Category 1 A or B 

reproductive 

toxicant / effects 

on lactation 

≥ 0.1% 

Category 2 

reproductive 

toxicant 

≥ 0.1%  

OSHA 0.1% for label and SDS, CLP uses 0.3% for Cat 1 and 3% for Cat 

2 but requires SDS on request at 0.1% 
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Specific Target Organ Toxicity (STOT) – 

Single Exposure 

 Specific target organ toxicity (single exposure) is defined as specific, non 
lethal target organ toxicity arising from a single exposure to a substance or 
mixture.  

 All significant health effects that can impair function, both reversible and 
irreversible, immediate and/or delayed and not specifically addressed in 
other health hazard classes are included. 

 Consistent and identifiable toxic effects in humans, or, in experimental 
animals 

 Toxicologically significant changes  

 Human data are the primary source of evidence for this hazard class. 

 Classify for the primary target organ of toxicity 

 Does not include secondary effects (a hepatotoxicant can produce 
secondary effects in the nervous or gastro-intestinal systems). 

 Detailed guidance included 
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Specific Target Organ Toxicity (STOT) – 

Single Exposure 

 Category 1 – Significant effects in a target organ 
following a single exposure, human data or animal data 
at low dose 

 ≤300 mg/kg oral, ≤ 1000 mg/kg dermal * 

 Category 2 – based on animal data at higher dose  

 ≤2000 mg/kg oral, ≤ 2000 mg/kg dermal * 

 Category 3 – transient effects (respiratory irritation, 
narcotic effects) 

* see guidance for inhalation doses 
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STOT – Single Exposure Mixtures 

Ingredient classified as: Category 1 Category 2 

Category 1 

Specific Target Organ 

Toxicant  
Concentration  1% 

Category 2 

Specific Target Organ 

Toxicant 
Concentration  1% 
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STOT SE Category 3 

 Respiratory Irritation 
 Based mainly on human experience, supported by objective 

measurements, should be typical in exposed population – not 
sensitive individuals 

 Narcotic Effects 
 CNS Depression, transient, animals or humans 

 Mixtures 
 Same criteria as substances 

 Suggested cut-off value 20% 

 Respiratory irritation and narcotic effects classified separately 

 Ingredients additive unless evidence they are not. 

34 
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Specific Target Organ Toxicity (STOT) – 

Repeated Exposure 
 Target organ toxicity (repeated exposure) means specific, target organ toxicity 

arising from a repeated exposure to a substance or mixture. All significant health 
effects that can impair function, both reversible and irreversible, immediate and/or 
delayed are included.  

 Toxic effects that are specifically addressed other heath hazard classes not included. 

 These adverse health effects include consistent and identifiable toxic effects in 
humans, or, in experimental animals. 

 Toxicologically significant changes which have affected the function or morphology 
of a tissue/organ, or have produced serious changes to the biochemistry or 
haematology of the organism and these changes are relevant for human health. 

 Human data will be the primary source of evidence for this hazard class. 

 Data from repeated exposure in humans, such as exposure at home, in the 
workplace or environmentally 

  Data from studies conducted in experimental animals. The standard animal studies 
in rats or mice are 28 day, 90 day or lifetime studies (up to 2 years) that include 
haematological, clinicochemical and detailed macroscopic and microscopic 
examination to enable the toxic effects on target tissues/organs to be identified.  

 Data from repeat dose studies performed in other species shall also be used, if 
available.  
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Specific Target Organ Toxicity (STOT) – 

Repeated Exposure 

 Category 1 – Significant effects in target organ 
following repeated exposure, human data or animal 
data at low dose 
 ≤10 mg/kg oral, ≤20 mg/kg dermal * 

 Category 2 – based on animal data at higher dose  
 ≤100 mg/kg oral, ≤ 200 mg/kg dermal * 

 Animal studies: 28 days, 90 days, lifetime 

 Not adaptive responses, small changes in clinical 
parameters, species-specific  

* see guidance for inhalation doses 
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STOT – Repeated Exposure Mixtures 

Ingredient classified as: Category 1 Category 2 

Category 1 

Specific Target Organ 

Toxicant  
Concentration  1%   

Category 2 

Specific Target Organ 

Toxicant 
Concentration  1% 
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Aspiration Toxicity 

 Category 1  

 Reliable  human evidence 

 hydrocarbons with kinematic viscosity of 20.5 
mm2/s or less at 40C 

 Mixture cut-off 10% and meets viscosity above 

 Mixtures that separate – evaluate each layer 
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Information Needed for 

Classification 

 Physical Properties of Product 

 Flashpoint 

 pH 

 Viscosity 

 Classification of all Ingredients 

 Acute Toxicity Data for all Ingredients (if 

relevant) 
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GHS Classification 

Sources of Information 
 Japan has classified 1500 substances – available in English for 

download at http://www.safe.nite.go.jp/english/ghs_index.html 
(not mandatory) 

 Korea has classified >2500 substances – only Korean 

 REACH/EU CLP – REACH established a mandatory 
classification and labeling inventory for substances notified 
under REACH available at ECHA website. 

http://echa.europa.eu/web/guest/information-on-
chemicals/cl-inventory  

http://www.safe.nite.go.jp/english/ghs_index.html
http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory
http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory
http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory
http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory
http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory
http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory
http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory
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EU Classification and Labeling 

 CLP includes C&L Inventory requirement 

 Includes both industry notified classifications and EU 
Harmonized classifications 

 EU Harmonized classification for Carcinogens, Mutagens, 
Reproductive Toxins (CMR) – Categories 1 and 2, Respiratory 
Sensitizers – Category 1 and Active substances in pesticides/ 
biocides 

 Use of EU Harmonized classification is Mandatory – found in 
Annex VI (Equivalent to previous Annex 1). 

 Theoretically other agreed classifications should be used unless 
the ECHA is notified, must be substantiated. 

 Inventory is now available to the public on the ECHA website 
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Japan Classifications 
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Examples on 

Classification 

49 
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Example 1 
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Classification Issues 

Acute Toxicity 

1 relevant ingredient 

6.4% max Acute Inh Tox 2 

LC50 1.72 mg/L 

100 /ATE = 6.4/1.72 

ATE = 100/3.72 

ATE = 26.88 mg/L 

Not Classified 

Skin Irritation 

Total ingredients classified  Skin 

1 = 0 

Skin 2 = 38% 

Classified Skin Irritant Category 

2 

Eye Irritation 

Eye 1 = 0 

Eye 2A = 58% 

Classified Eye Irritant Category 

2A 
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Classification Issues 

Respiratory Sensitization 

no relevant ingredients 

Not classified 

 

Skin Sensitization 

1 relevant ingredient 

Gum Rosin >0.1% 

Classified Skin Sensitization 

Category 1 

Germ Cell Mutagenicity 

no relevant ingredients 

Not classified 

 

Carcinogenicity 

1 Relevant Ingredient  

Titanium Dioxide 0.24% 

max, Bound? (assume yes) 

Not Classified 
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Classification Issues 

Reproductive Toxicity 

no relevant ingredients 

Not classified 

 

STOT SE 

no relevant ingredients 

Not classified 

STOT RE 

1 relevant ingredient 

Kaolin >1% (Bound? Assume 

yes)  Not classified 

 

Aspiration 

3 Relevant Ingredients  

Total 15.4%, Need Viscosity 

Aspiration Category 1 
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Overall Classification 

 Physical Hazards – not hazardous 

 Health Hazards 

 Skin Irritation Category 2 

 Eye Irritation Category 2A 

 Skin Sensitizer Category 1 

 Aspiration Toxicity Category 1 
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Example 2 
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Classification Issues 

Acute Inhalation Toxicity 

1 relevant ingredient 

8% Acute Inh Tox 4 LC50 

4.6 mg/L 

100 /ATE = 8/4.6 

ATE = 100/1.74 

ATE = 57.47 mg/L 

Not Classified 

Acute Oral Toxicity 

1 relevant ingredient (cobalt 

carboxylate – hydroquinone 

<1%) 

1.4% Acute Oral Tox 4 LD50 

1098 mg/kg 

100 /ATE = 1.4/1098 

ATE = 100/0.0013 

ATE = 76,923 mg/kg 

Not Classified 
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Classification Issues 

Skin Irritation 

Total ingredients classified  

Skin 1 = 0 

Skin 2 = 13% 

Classified Skin Irritant 

Category 2 

Eye Irritation 

Total ingredients classified 

Eye 1 = 0.16 

Eye 2A = 5% 

10x0.16 + 5 = 6.6  

Not classified 
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Classification Issues 

Respiratory Sensitization 

1 relevant ingredient 1.4% 

Respiratory Sensitization 

Category 1 

 

Skin Sensitization 

2 relevant ingredients 

Calcium resinate, cobalt 

carboxylate, Hydroquinone each 

>0.1% 

Classified Skin Sensitization 

Category 1 

Germ Cell Mutagenicity 

no relevant ingredients 

(Hydroquinone 0.16% cat 2 

cutoff is 1%) 

Not classified 

 

Carcinogenicity 

2 Relevant Ingredients 

Cobalt Cmpds 1.4%, 

Hydroquinone 0.16% ) 

Classified Carcinogen Category 

2 
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Classification Issues 

Reproductive Toxicity 

2 relevant ingredients 

Cobalt carboxylate 1.4%, 

NMP 1% 

Classified Reproductive 

Toxicity Category 1B 

 

STOT SE 

1 relevant ingredient (NMP 

1% - cutoff 20%) 

Not classified 

STOT RE 

1 relevant ingredient 

Manganese Cmpd  1.2% 

Classified STOT RE1 nervous 

system, pulmonary system 

 

Aspiration 

4 Relevant Ingredients  

Total 10.4%, Need Viscosity 

Aspiration Category 1 
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Overall Classification 

 Physical Hazards – not hazardous (Combustible dust 

will not apply) 

 Health Hazards 

 Skin Irritation Category 2 

 Respiratory Sensitizer Category 1 

 Skin Sensitizer Category 1 

 Carcinogen Category 2 

 Reproductive Toxicity Category 1B 

 Specific Target Organ Toxicity Repeated Exposure Category 

1 (nervous system, pulmonary system) 

 Aspiration Toxicity Category 1 
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Example 3 
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Classification Issues 

Acute Oral Toxicity 

2 relevant ingredient 

1% LD50 1694 mg/kg;  2% LD50 1800 mg/kg 

100 /ATE = 1/1694+2/1800 

ATE = 100/0.0017 

ATE = 58,824 mg/kg 

Not Classified 
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Classification Issues 

Skin Irritation 

Total ingredients classified  

Skin 1 = 0 

Skin 2 = 26% 

Classified Skin Irritant 

Category 2 

Eye Irritation 

Total ingredients classified 

Eye 1 = 20 

Eye 2A = 17% 

Classified Eye Damage 1 
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Classification Issues 

Respiratory Sensitization 

no relevant ingredients 

Not classified 

 

Skin Sensitization 

7 relevant ingredients 

each >0.1% 

Classified Skin Sensitization 

Category 1 

Germ Cell Mutagenicity 

no relevant ingredients  

Not classified 

 

Carcinogenicity 

no relevant ingredients 

Not Classified 
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Classification Issues 

Reproductive Toxicity 

1 relevant ingredient 

P2 2% 

Classified Reproductive 

Toxicity Category 1B 

 

STOT SE 

1 relevant ingredient (OPA 

20% - cutoff 20%) 

Classified STOT SE Category 

3 (respiratory irritation) 

STOT RE 

no relevant ingredients 

Not classified 

 

Aspiration 

No relevant ingredients 

Not classified 
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Overall Classification 

 Physical Hazards – not hazardous (Combustible dust 

will not apply) 

 Health Hazards 

 Skin Irritation Category 2 

 Eye Damage Category 1 

 Skin Sensitizer Category 1 

 Reproductive Toxicity Category 1B 

 Specific Target Organ Toxicity Single Exposure Category 3 

(respiratory irritation 
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Environmental Hazards  
 Currently only Aquatic Toxicity and Hazardous to the Ozone 

Layer 

 Acute Toxicity based on LC50 96 hr fish, ErC50 (growth rate) 
72/96 hr algae, EC50 (immobilization) 48 hr crustacea 

 Chronic Toxicity based chronic toxicity testing or on acute 
toxicity with persistence and/or bioaccumulation 

 Classify for both acute and chronic toxicity 

 Substances with extreme toxicity contribute at lower 
concentrations – assigned M (multiplying) factor 

 Rev 3 of the GHS changed chronic toxicity classification but not 
yet adopted by Transport (in 2009 Orange Book- not 2010 
IMDG) 
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Label Content Shipped 

Containers 
 Product Identifier 

 Ingredients not required but are part of GHS label 

 Signal word (danger or warning) 

 Hazard statements 

 Pictograms 

 Precautionary statements  

 Name, address and telephone number of the chemical 

manufacturer, importer or other responsible party 

 Unknown acute toxicity statement if applicable 

 HNOC information is not required on the label 
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GHS Labels  
 Labels are created by reviewing the label tables in 

Appendix C of the Standard 

 Use the highest signal word (DANGER or 

WARNING) 

 Use all hazard statements 

 Use all symbols except (different in different adoptions): 
 If skull and crossbones, no exclamation point  for acute toxicity 

 If corrosive, no exclamation point for eye/skin irritation 

 If health hazard for respiratory sensitization, no exclamation point for 
skin sensitization or eye/skin irritation 

 Physical hazards – follow UNMRTDG Rules 
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Steps in Developing a SDS and Label  

1. Classify Product 

2. Determine Labeling based on classification 

3. Determine what ingredients must be listed 
Health hazards present above the cut-off concentration or below that 

concentration if they present a health hazard 

4. Complete Section 2 
Detail classification (Acute Oral Toxicity Category 3) 

Add labeling (Signal Word, Pictogram(s), hazard statements, 

precautionary statements 

5. Complete rest of SDS consistent with 

classification and labeling 
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Example 1 

 Physical Hazards – not hazardous 

 Health Hazards 

 Skin Irritation Category 2 

 Eye Irritation Category 2A 

 Skin Sensitizer Category 1 

 Aspiration Toxicity Category 1 



73 



74 



75 



76 



77 

Example 1 Label 
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Example 2 

Skin Irritation Category 2 

Respiratory Sensitizer Category 1 

Skin Sensitizer Category 1 

Carcinogen Category 2 

Reproductive Toxicity Category 1B 

Specific Target Organ Toxicity Repeated Exposure 

Category 1 (nervous system, pulmonary system) 

Aspiration Toxicity Category 1 
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Example 2 Label 
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Example 3 

 Skin Irritation Category 2 

 Eye Damage Category 1 

 Skin Sensitizer Category 1 

 Reproductive Toxicity Category 1B 

 Specific Target Organ Toxicity Single 

Exposure Category 3 (respiratory irritation 
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Example 3 Label 
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SDS Sections 

1. Identification 

2. Hazard(s) identification 

3. Composition/information 
on ingredients 

4. First-aid measures 

5. Fire-fighting measures 

6. Accidental release measures 

7. Handling and storage 

8. Exposure control/ personal 
protection 

9. Physical and chemical 
properties 

10. Stability and reactivity 

11. Toxicological information 

12. Ecological information 

13. Disposal considerations 

14. Transport information 

15. Regulatory information 

16. Other information 
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1. Identification 

(a) Product identifier used on the label; 

(b) Other means of identification; 

(c) Recommended use of the chemical and 

restrictions on use; 

(d) Name, address, and telephone number of the 

chemical manufacturer, importer, or other 

responsible party; 

(e) Emergency phone number. 
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2. Hazard(s) Identification 
(a) Classification of the chemical 

(b) Signal word, hazard statement(s), symbol(s) and precautionary 

statement(s). (Hazard symbols may be provided as graphical 

reproductions in black and white or the name of the symbol, e.g., 

flame, skull and crossbones); 

(c) Describe any hazards not otherwise classified that have been 

identified during the classification process; 

(d) Where an ingredient with unknown acute toxicity is used in a 

mixture at a concentration = 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. 
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3. Composition / Information on 

Ingredients 
For Substances 

(a) Chemical name; 

(b) Common name and synonyms; 

(c) CAS number and other unique identifiers; 

(d) Impurities and stabilizing additives which are classified and contribute to the 

classification of the substance.  

For Mixtures 

In addition to the information required for substances: 

(a) The chemical name and concentration (exact percentage) or concentration ranges of all 

ingredients which are classified as health hazards and 

        (1) are present above their cut-off/concentration limits; or  

        (2) present a health risk below the cut-off/concentration limits.  

(b) The concentration (exact percentage) shall be specified unless a trade secret claim is made, 

when there is batch variability or SDS covers similar mixture (these can show ranges). 

If trade secret is claimed, a statement that the specific chemical identity and/or exact percentage 

(concentration) of composition has been withheld as a trade secret is required.  
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4. First-Aid Measures 

(a) Description of necessary measures, 
subdivided according to the different routes of 
exposure, i.e., inhalation, skin and eye contact, 
and ingestion; 
(b) Most important symptoms/effects, acute 
and delayed. 
(c) Indication of immediate medical attention 
and special treatment needed, if necessary. 
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5. Fire-Fighting Measures 

(a) Suitable (and unsuitable) extinguishing 

media. 

(b) Specific hazards arising from the 

chemical (e.g., nature of any hazardous 

combustion products). 

(c) Special protective equipment and 

precautions for fire-fighters. 
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6. Accidental Release Measures 

(a) Personal precautions, protective equipment, 

and emergency procedures. 

 

(b) Methods and materials for containment and 

cleaning up. 
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7. Handling and Storage 

(a) Precautions for safe handling. 

 

(b) Conditions for safe storage, including any 

incompatibilities. 
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8. Exposure Controls/Personal 

Protection 
(a) OSHA permissible exposure limit (PEL), American 

Conference of Governmental Industrial Hygienists 

(ACGIH) Threshold Limit Value (TLV), and any other 

exposure limit used or recommended by the chemical 

manufacturer, importer, or employer preparing the safety 

data sheet, where available. 

(b) Appropriate engineering controls. 

(c) Individual protection measures, such as personal 

protective equipment. 



9. Physical and Chemical 

Properties 
(a) Appearance (physical state, 

color, etc.); 

(b) Odor; 

(c) Odor threshold; 

(d) pH; 

(e) Melting point/freezing point; 

(f) Initial boiling point and 

boiling range; 

(g) Flash point; 

(h) Evaporation rate; 

(i) Flammability (solid, gas); 

 

(j) Upper/lower flammability or 

explosive limits; 

(k) Vapor pressure; 

(l) Vapor density; 

(m) Relative density; 

(n) Solubility(ies); 

(o) Partition coefficient: n-

octanol/water; 

(p) Auto-ignition temperature; 

(q) Decomposition temperature; 

(r) Viscosity. 
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10. Stability and Reactivity 

(a) Reactivity; 

(b) Chemical stability; 

(c) Possibility of hazardous reactions; 

(d) Conditions to avoid (e.g., static discharge, 

shock, or vibration); 

(e) Incompatible materials; 

(f) Hazardous decomposition products. 
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11. Toxicological Information 

Description of the various toxicological (health) effects and the available data 

used to identify those effects, including: 

 

(a) Information on the likely routes of exposure (inhalation, ingestion, skin and 

eye contact); 

(b) Symptoms related to the physical, chemical and toxicological characteristics; 

(c) Delayed and immediate effects and also chronic effects from short- and long-

term exposure; 

(d) Numerical measures of toxicity (such as acute toxicity estimates). 

(e) Whether the hazardous chemical is listed in the National Toxicology Program 

(NTP) Report on Carcinogens (latest edition) or has been found to be a potential 

carcinogen in the International Agency for Research on Cancer (IARC) 

Monographs (latest edition), or by OSHA. 
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12. Ecological Information 

 Non-Mandatory 

(a) Ecotoxicity (aquatic and terrestrial, where 

available); 

(b) Persistence and degradability; 

(c) Bioaccumulative potential; 

(d) Mobility in soil; 

(e) Other adverse effects (such as hazardous to the 

ozone layer). 
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13. Disposal Considerations 

 Non-Mandatory 

Description of waste residues and information on 

their safe handling and methods of disposal, 

including the disposal of any contaminated 

packaging. 
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14. Transport Information 

 Non-Mandatory 

(a) UN number; 

(b) UN proper shipping name; 

(c) Transport hazard class(es); 

(d) Packing group, if applicable; 

(e) Environmental hazards (e.g., Marine pollutant (Yes/No)); 

(f) Transport in bulk (according to Annex II of MARPOL 73/78 

and the IBC Code); 

(g) Special precautions which a user needs to be aware of, or needs 

to comply with, in connection with transport or conveyance either 

within or outside their premises. 
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15. Regulatory Information 

 Non-Mandatory 

Safety, health and environmental regulations 

specific for the product in question. 
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16. Other Information 

 The date of preparation of the SDS or the last 

change to it. 



99 

99 



100 

SCHC OSHA Alliance Webpage               

www.schc.org 
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Information Sheets and Webinar 
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Thank You 
Questions? 

Contact: Denese A. Deeds 

203-929-3473 

d.deeds@ih-sc.com 


