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APPROACHABSTRACT
Active pharmaceutical ingredients (API) possess a wide range of 

pharmacological and toxicological properties, some of which may 

pose significant risks to workers involved in their manufacturing 

and handling. The GHS has a robust and internationally 

recognized framework for identifying and communicating chemical 

hazards; however, the application of GHS classifications to 

complex pharmaceuticals, particularly antibody-drug conjugates 

(ADCs), monoclonal antibodies (mAbs), and other large-molecule 

biologics, can be challenging. The data available for these 

therapeutics often suggest they may not be classified as 

hazardous under GHS, yet their potency and toxicity, especially in 

the case of ADC payloads, raise unique concerns for occupational 

exposure and appropriate hazard classification.

It is important to systematically assess these complex APIs and 

evaluate the implications for worker safety and global transport 

compliance, while highlighting inconsistencies and gaps in hazard 

classification. Special attention is given to the complex nature of 

ADCs, where the conjugated cytotoxic payloads often meet 

criteria for acute toxicity, reproductive toxicity, germ cell 

mutagenicity, and/or carcinogenicity under GHS. These 

substances may then be regulated as dangerous goods (DG) 

under international transport regulations, triggering specific 

packaging, labelling, and shipping requirements. For these 

advanced therapies, improvement in hazard communication with 

an approach that strengthens safe handling practices and their 

practical application will be important in the drug development 

process.

SUMMARY
• Largely dependent on drug-specific data, but can determine health hazard classifications from mechanism of action, potency, target 

expression, pharmacokinetics, route of administration, and dose-related effects in humans and non-clinical species.

• Manufacturing and laboratory workers are exposed to pharmaceutical ingredients in ways that patients are not.

• GHS supports early identification of drug substances and drug products with potential long-term health effects, allowing workers to 

assess the toxicological profiles to prevent chronic illnesses by adopting appropriate risk management measures.

COMPLEX AND CHALLENGING CONCEPTS
• Monoclonal antibodies

• Antibody-drug conjugates

• Linker-payloads

• Cytotoxic payloads

• Potential endocrine disruptors

• Oligonucleotides

• Extrapolating available parenteral (IV, SC) data to fit GHS 

criteria for health hazards

• Transport classification of pharmaceuticals

• Tablets vs. capsules (dust generation)
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Monoclonal 

Antibodies

Antibody-Drug 

Conjugates
Linker-Payloads Cytotoxic Payloads

Endocrine 

Disruptors
Oligonucleotides

What is it?

Proteins designed to mimic 

the body’s natural 

antibodies and target 

specific molecules

Generally, combines a mAb 

with a potent cytotoxic 

agent, used primarily for 

targeted cancer therapy

Entire complex of the 

payload and its attached 

linker, which connects to 

the antibody

Generally, a highly potent, 

cytotoxic drug that targets 

cancer cells

Drugs that may interfere 

with the normal functioning 

of the endocrine system 

and its biological processes

Short, custom-synthesized 

strands of DNA or RNA that 

bind to specific sequences 

to modulate gene 

expression or function

Approach & 

Expert 

Judgment

• Consider low absorption 

via oral, dermal, and 

inhalation routes

• Low absorption into the 

deep lung

• Can still affect fertility 

and pregnancy

• Weight of evidence 

approach

• Pharmacological targets 

of the mAb

• Drug-antibody ratio

• Linker stability

• Antigen specificity (off-

target effects)

• May have high-to-

moderate bioavailability 

• Linker components 

(peptide linkers may be 

reactive and elicit an 

immune reaction)

• May be classified as 

dangerous goods (Class 

6.1)

• May have high-to-

moderate bioavailability

• May be classified as 

dangerous goods (Class 

6.1)

• Primary focus is on 

EATS pathways (and 

non-EATS to some 

extent)

• Default to “Not 

classified” for health 

hazards

• Look at potency and 

mechanism of action

GHS Health Hazard

Acute Toxicity Negligible for absorption

Depends on the toxicity of 

the payload (less toxic than 

linker-payloads/payloads)

Depends on the toxicity of 

the payload

Depends on the toxicity of 

the payload

Depends on drug-specific 

data
Not likely to be acutely toxic

Respiratory & 

Skin 

Sensitization

Proteins may be sensitizers 

(not classified without data)

Proteins may be sensitizers 

(not classified without data)
SS1B (peptide linker) Not likely to be a sensitizer Not likely to be a sensitizer Not likely to be a sensitizer

Target Organ 

Toxicity

Classify based on systemic 

effects

Classify based on systemic 

effects

Classify based on systemic 

effects

Classify based on systemic 

effects

Classify based on systemic 

effects

Classify based on systemic 

effects

Reproductive 

Toxicity

Based on data (dose and 

route of administration)

RT2 or RT1B based on 

payload effects

RT2 or RT1B based on 

payload effects

RT2 or RT1B based on 

payload effects
RT2 or RT1B

Classify based on effects 

on reproductive 

organs/mechanism

Mutagenicity
mAbs are not expected to 

be genotoxic (unlikely to 

enter cells/nucleus)

GCM2 or GCM1B based on 

payload effects

GCM2 or GCM1B based on 

payload effects

GCM2 or GCM1B based on 

payload effects

Depends on drug-specific 

data

Depends on drug-specific 

data

Carcinogenicity
mAbs are not expected to 

be direct-acting 

carcinogens

Not classified without data Not classified without data Not classified without data Not classified without data Not classified without data
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