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Assessment and control of DNA reactive (mutagenic)
impurities in pharmaceuticals to limit potential
carcinogenic risk
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ICH Q3A Impurities in New Drug Substances, 1996

ICH Q3B Impurities in New Drug Products, 1996
(Lower thresholds can be appropriate if the impurity is unusually toxic)

EMA: Guideline on the Limits of Genotoxic Impurities, 2006

EMA: Questions and Answers on the CHMP Guideline on the limits of
genotoxic impurities, 2008

FDA: Guidance for Industry: Genotoxic and Carcinogenic Impurities in
Drug Substances and Products: Recommended Approaches. Draft, 2008

ICH M7: Assessment and control of dna reactive (mutagenic) impurities in
pharmaceuticals to limit potential carcinogenic risk
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Alkylation
(monofunctional)
alkylating agents)

Apyridmidinic site
(monofunctional
alkylating agents)

Phosphotriesters
(monofunctional
alkylating agents)
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Intercalations (acridines)

Radical formation
(BrdU + light, x-rays)

Single-strand breaks
(X-rays, UV, etc.)

Adduct of a bulky molecule
(eg, benzo(a)pyrene)

Pyrimidine dimers
(Uv)

Base damage (x-rays)

Double-strand breaks
(ionizing raditation)

Interstrand cross links
(bifunctional alkylating agents)

Intrastrand cross links
(polyfunctional alkylating
agents)
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The Carcinogenic Potency Database (CPDB)

Lois Swirsky Gold, PhD, Director
Memorial of Lois Swirsky Gold

A Web page (Margin of Exposure) provides a broad perspective on possible cancer hazards from human exposures to chemicals that cause cancer in high dose rodent cancer tests.

Exposures are given in graphic and table formats, including high historical exposures to workers, pharmaceuticals, natral chemicals in the average diet, air pollutants, food additives,
and pesticide residues.

A supplement to the CPDB was added in August 2007, which includes results on 66 new chemicals and new results for 52 chemicals already in the CPDB. All Web pages on this

Web site have been updated to reflect these additions, including plots, summary tables, and Excel files. Click here for a list of new chemicals and a list of earlier chemicals with new
data.
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direct carcinogen
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Figure 2-9. Extrapolation of dose responses at low doses. Experimental
data are shown as individual dots. The gray box represents the region where
empiric data are lacking and the shape of the curve needs to be extrapo-
lated. Two approaches, threshold and linear, no threshold are shown. The
threshold approach continues the linear regression of the experimental data,
maintaining the same slope. The linear, no threshold approach extrapo-
lates the curve using the lowest data point and regresses back to the zero
response intercept. This extrapolation is typically performed for genotoxic
carcinogens.
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