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       Annex 2 to MUT/11/01 

draft 

GUIDANCE ON A STRATEGY FOR GENOTOXICITY TESTING 

AND MUTAGENIC HAZARD ASSESSMENT OF IMPURITIES IN 

CHEMICAL SUBSTANCES  

I. Preface 

1. The Committee on Mutagenicity of Chemicals in Food, Consumer Products 

and the Environment (COM) is an expert advisory committee whose terms of 

reference include advice on the principles of genotoxicity testing and assessment.  

The COM have published a consultation document on guidance on a strategy for 

testing and mutagenic hazard assessment of chemical substances 

(http://www.iacom.org.uk/publications/documents/StrategyGuidanceCOMconsultatio

n3.pdf  The COM has advised on the need for a generic strategy to test and evaluate 

the genotoxicity of impurities present in chemical substances.  The COM have not 

previously published guidance on impurities. 

 

II. Introduction 

2. The presence of mutagenic impurities has been investigated for a wide range 

of chemical substances including pharmaceuticals (e.g. alkyl halides and esters with 

alkylating activity 1and hydrazine, hydrazides and hydrazones2), pesticides (e.g. 

malathion3 and benomyl and carbendazim4), food additives (e.g. saccharin5) and 

chemicals such as dyes with a wide number of uses (e.g. triphenylmethane dyes 6 and 

hair dye HC Blue 1 7).  Genotoxicity tests have been used to monitor the purification 

of chemicals to remove genotoxic impurities6,8, to investigate the potential 

genotoxicity of specific impurities isolated from substances9, and to test samples of 

substances for the presence of genotoxins.10,11  The genotoxicity testing strategy 

adopted to assess impurities can vary widely and needs to be designed on a  case-by-

case basis.  Testing strategies have included both in vitro 6,7,9-15 and invitro/invivo 

genotoxicity tests.6,11,15  Published approaches to testing and evaluation of impurities 

in pharmaceuticals have suggested using QSAR and the initial step and an Ames test 

if appropriate.16,17  Negative results for QSAR and an Ames test have been suggested 
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as sufficient information to reach a conclusion on the genotoxicity of impurities in 

pharmaceuticals. 17 

 

III. Strategy for genotoxicity assessment of impurities in chemical substances 

 

3. The genotoxicity assessment of impurities can be undertaken when the 

genotoxicity of the chemical is under investigation and also in situations when there is 

a need to compare impurities in two or more chemical substances.  An example of the 

latter situation is the assessment by regulatory agencies of the equivalence of a 

chemical substance sourced from different manufacturers by regulatory agencies.  A 

case-by-case approach is recommended for the identification of impurities and 

quantification of levels.  The use of the Threshold of Toxicological Concern (TTC) 

concept can be used as a pragmatic guide to selection of impurities requiring 

genotoxicity assessment.  These are called the relevant impurities for the test 

substance.  All impurities selected for genotoxicity assessment should be subject to a 

QSAR evaluation.  Genotoxicity testing of impurities can be undertaken in studies 

using the test substance containing impurities or in studies where individual 

impurities have been separated and purified.  As a pragmatic guide impurities present 

at ≥5% can be investigated using the chemical substance containing impurities, i.e. 

there is no need to isolate and purify such impurities.  The strategy for genotoxicity 

testing and assessment of impurities in chemical substances is given in Figure 1 

 

4. An approach to assessment of genotoxicity equivalence of chemical  

substances is provided in Figure 2.  In this figure, the term test substance (new) refers 

to the new specification or technical material.  The term comparator substance refers 

to the substance to which comparisons of impurity profile and/or levels of impurities 

are being made.  The term relevant impurity refers to new or increased exposures to 

impurities which require genotoxicity evaluation.  The use of the Threshold of 

Toxicological Concern (TTC) concept can also be used as a pragmatic guide to 

selection of relevant impurities which require genotoxicity assessment when 

comparing the impurities present in two or more chemical substances.  Thus exposure 

to new or increased exposures to impurities but at exposures ≤ 0.15μg/day would not 

require further investigation.  All relevant impurities identified from a comparison of 

two or more substances should be subjected to a QSAR evaluation and a decision 
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made as to whether genotoxicity testing of relevant impurities using the Ames test and 

in vitro micronucleus test (MNvit) as shown in Figure 1 is needed. 

 

VI Conclusions  

5. The genotoxicity assessment of impurities present in chemical substances is 

guided by the application of the TTC concept to select relevant impurities which 

require evaluation.  The testing strategy needs to be derived on a case-by-case basis 

but should as a minimum include QSAR evaluation of relevant impurities.  
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