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• Uses scientific knowledge to develop regulations 
and other strategies for reducing and controlling 
exposure to dangerous chemicals.

Regulatory toxicology

Chemicals, biocides, drugs
• Regulation of admission, 

production, and use

Food safety
• Addictive 
• Contaminants

Occupational safety
• Hazardous substances at 

workplace

Environmental contaminants
• Drinking water
• outdoor/indoor air
• soil, waste sites

Cosmetics, consumer products
• Safety assessment

Chemical  Resource:



Regulatory Process

Scientific Frontiers in Developmental Toxicology and Risk Assessment, 2000
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• What might be harming you?
Step-1 Hazard Identification

Red and 
processed meat Cancer

?



• Health problems at different exposures?
Step 2 Dose-Response Evaluation



• Who eats the most meat?
• How much do they eat?

Step 3 Exposure Assessment



• Is the hazard likely to harm you?
Step 4 Risk Characterization



4 Steps in Risk Assessment
Hazard Identification

Whether a particular chemical can cause an adverse
health effect in humans

• qualitative
• weight-of-evidence

Exposure Assessment
Determination of the amount of a
chemical to which humans are
exposed

Dose-Response Assessment
Relationship between the dose of a chemical
and the incidence or severity of adverse
effect in exposed population

Risk Characterization
Prediction of the frequency and
severity of effects in the exposed
population



• Epidemiology

Information for assessment

– Advantage: realistic exposure, in human
– Disadvantage: 

• difficult in defining exposure
• lack of causal element (confounding exposure)
• limited by statistical significance



• Animal experiment

Information for assessment

– Advantage�
• greatest control over exposure condition, exposed 

target characteristics, effect measured
– Disadvantage: 
• uncertainty in extrapolation (species, dose, time 

frame)



• Controlled clinical exposures
– Advantage: 
• defined exposure and population, in human

– Disadvantage:
• Exposure at low concentration and short-term
• Limit to small group and minor effect
• Most susceptible group not appropriate for study

Information for assessment



Risk management

Process of identifying, evaluating, selecting, and 
implementing actions to reduce risk to human 
health and ecosystems.

Social, economical, political, ethical factors

Information derived from risk assessment



Application in systemic toxicant



• Chemicals that are postulated to induce 
effect through a threshold mechanism

Systemic Toxicant Evaluation



• Calculate exposure limit
– Acceptable Daily Intake, ADI (mg/kg/day)

• estimated (maximum) amount of an agent exposed over 
lifetime without appreciable health risk (also TDI, tolerable 
daily intake)

– Risk reference dose, RfD
• estimate of the daily exposure that is likely to be without 

deleterious effects even if continued exposure occurs over 
a lifetime.

– ADI/RfD are derived from uncertainty factors (UF)

Systemic Toxicant Evaluation

GEORGE C., Handbook on the Toxicology of Metals (Third Edition), 2007



Systemic Toxicant Evaluation
• Uncertainty factors



• RfD calculation

LOAEL: lowest-observed-adverse-effect level
NOAEL: no-observed-adverse-effect level

Exception:  multiple factors can yield unrealistically conservative RfDs
• 4 factors: 3000-fold UF
• 5 factors: 10,000-fold UF

Systemic Toxicant Evaluation

Uncertainty 
involved



• Example:
Systemic Toxicant Evaluation

Insecticide: chlorpyrifos (CPS)
One-dose NOAEL in rat: 0.5 mg/kg

NOAEL (0.5)/UFH/UFS /UFc =0.0005 mg/kg/day

Chronic RfD in human?



Systemic Toxicant Evaluation
• BMD
– a dose or concentration that produces a 

predetermined change in the response rate of an 
adverse effect.
• Alternative to RfD
• Address experimental quality, shape of dose-response curve
• Less dependant on study design
• Threshold and non-threshold effect



Application in carcinogen



• Carcinogenesis: 
– initiation, promotion, progression

Carcinogen Evaluation

Paula A., Chemical carcinogenesis, 2007



• Carcinogen 
– Classified according to their mode of action 

into genotoxic and non genotoxic.
– Genotoxic: damage to DNA
– Non-genotoxic: enhance growth of tumor

• Dose-response relationship
– Threshold or non-threshold

Carcinogen Evaluation



• Carcinogen  Identification
Carcinogen Evaluation



Classification Schemes for Carcinogens



• High Risk Groups

When applying assessment result to regulation





Questions ?

Thank you for your listening
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