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Safety of microdose clinical trials

Hiroshi Mayahara
International Clinical Research Organization for Medicine

Abstract
O O A microdose clinical trial is defined as the initial clinical trial conducted for the purpose of pharmacokinetic
screening of the best candidate product amond several(lcandidates. It is conducted without following the
ICH-M3 guideline,“ The timing of non-clinical safety studies for the conduct of clinical trials” . The dosages
used in the microdose clinical trials are limited to less than one hundredth of the dose calculated to yield a
pharmacological effect of the test substance based on primary pharmacodynamic data obtained in vitro and in
vivo, and at a maximum dose of (0 100 p g. This is to minimize the risk of adverse events in the trials and to
decrease the regulatory burden of supporting them. In the present study, the safety of microdose clinical trials
and the non-clinical safety studies to support the trials are discussed from various points of view, such as TTC
0 Threshold of Toxicological Concernlof genotoxic impurities and the thresholds of carcinogenicity of chemicals.
Due to the extremely low dosage used in the microdose clinical trials, the study concludes that the safety of a
single microdose clinical trial can be secured if single-dose toxicity studies with two animal species are conducted
as the minimum requirement. Other non-clinical safety studies should be considered on a voluntary basis only
when special safety concerns are present.
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Fig. 1 Threshold of carcinogenicity of ethyl benzene, a weak carcinogen, and its microdoseld M
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Fig. 2 Threshold of carcinogenicity of N-nitorosodiethylamine, one of the strongest carcinogen, and
its microdosed MO
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Fig. 3 Threshold of carcinogenicity of N-nitorosodiethylamine, shown as cumulative dose, and its
microdosed MO
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Fig. 4 Threshold of hepatocellular altered foci by N-nitorosodiethyl-amine, shown as cumulative
dose, and its microdosed MO
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Fig. 5 Thresholds of carcinogenicity, hepatocellular altered foci, and DNA adducts by N-
nitorosodiethylamine, shown as cumulative dose, and its microdosel] MO
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