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Abstract
0 O A microdose clinical trial is a clinical study with a singlé microdose” of a test substancé] s[J, conducted
for the purpose of selecting a candidate substance based on pharmacokinetics information obtained using labelled
compound! sCand Accelerator Mass Spectrometril AMS[Cor with imaging technology using PETO or with non-
labelled compoundl sCand LC/MS/MS. A* microdose” may be defined as a dosage level less than 1/100th of
the test substance calculated to yield a pharmacological effect, with a maximum dose of 0 100 g. Because of
such a limited dosage, the risk to a human subject is regarded as minimal. Regulatory authorities in the European
Union and the United States have clarified in each of their guidance documents non-clinical safety studies to
support the microdose clinical trial. Harmonization of the guidelines, including those of Japan, would be
accomplished through a revision of the ICH-M3 tripartite guideline“ The timing of non-clinical safety studies
for the conduct of clinical trials” , official discussion of which started in 2006.
O O In Japan, however, there are certain issues that need to be clarified to encourage microdose clinical trials,
not only the requirements of non-clinical study but also regulatory issues concerning the clinical studyquality
assurance of tested product use of radioisotope, etc. Therefore the authors, keenly interested in this topic
from their varying viewpoints according to their own areas of specialization, have voluntarily participated in a
microdose clinical-trial study group” led by Sugiyama. They have discussed the issues intensively, and have
reached a consensus on how to develop guidelines for the conduct of microdose clinical trials in Japan. This
article provides some of the outcomes of their discussion and a number of proposals for inclusion in the guidelines.

Key words
microdose, exploratory investigational new drug, non-clinical safety studies, pharmacokinetics, imaging
methodology
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Table 1 Non-clinical safety studies to support phase 1 or microdose clinical trial defined in the
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documents by ICH, and regulatory authorities of European Union, and United States
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Table 2 Issues concerning microdose clinical trials in Japan
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Table 3 Lethal dose of a single oral administration of natural toxins, environmental chemicals,

pharmaceuticals, etc.

goooo og Dm;/Dng Lbooo|oooo
1 | Botulinum toxin 0.00001 LD50 ®
2 | TCDD 0.001 LD50 @®
3 | Abrin A toxin human 0.007 LDLo ©)
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Fig. 1 Speed-up and Cost-reduction of the R&D Process by Molecular Imaging Technology

obooooooobOobOoboboooooooooboboooo

- ooooo 0oooo
O oooooo oooooo
g Phasel » Phase2 ». Phase3 D
oooooo 0oo0oooooooo
ooo0o000000Oooooo goooo0o0o0o0oooooag gooooooo
ooooooo 0ooooooo 0o0ooo00000Ooooon

oooooooooao

O000o0oo0oooooooooooooooo
OOPETOODOOODDODOOODOOODOOOO
OO00000000000 Phase300OOOO
0000oo0ooooooooooooooooo
O0000FQUIMOODODODODOODOODOOOOO
ocooooooo
0Oi0000Phase IDODOOODODOODOOOO
000000000000 microdosingd
oooOooooooooooooooo
o0o0ooooooooooooooon
oooooooo
Oii0dPhase ID IOO0OOO0OOOOOOOO
0000000000000 PETOOO
Dooooooooooooooooon
oooOooooooooooooooo
o0o0ooooooooooooooo
oooooooooooooooon
Oiii0Phase IODPETOOOOODOOODOO
00o0ooo0ooooooooooooo
00o0oooooooooooooon
oooooooooooooooooo
00o0ooooooooooooooon
o0o0ooooooooooooooo
ooooooooooo

oooooooo

vooooo

100000000000 0D

000o00o0ooooooooUooooooooo
ooooooooooooooooooooon
ooooooooooooooooooooon
000o0ooooooooooooooooog
ooooDoDoDooDoooooooooooooo
ooooooooooooooooooooon
00o0ooDooooooooooooooooog
0oooDoDoooooooooooooooo
0oo0oDooDooDooooooooooooog
000000ooooooooooooooooog
ooooooooo3ooooooooooog
ooooooood
0 i 0 Good Clinical Practiced GCPI O OO
gooooooooog
0 ii 0 Good Manufacturing Practicel] GMP[T
opooooooo
0 iiid Good Laboratory Practicel] GLPII
doooooooooooooo
00000o0oooooooooooooooog
0oo0oDooDooDoooooooooogoooo

0 6650



00 0 00330 3002006

oobobooobobooooooboobobbooo
obooooooboobooboboboobooon
goboboooboooobobooobobooobooon
gooobooooooooooobooogoo
goooobooboooobooobooobboooo
gobooobooobooooboooooo

2000000000 =7

oobobooobooobobooooboooboooo
gopooboboooobooooboooboooo
goobobooooboooooobobooooobo
goboboommobooobobooobboobobogoo
obooooooboobooboboboboooon
gobobooobooooboboooboboooboon
goobooogooboooooobbooooobo
gmpoooobobooobooobobooo
gobbooobooooboooboobobboooboo
ooboboooboooboooboobobboooo
gooogicH-m3ggooooooooooo
gobboooboooobobooobbooooooo
obooooooboobooboboboboooon
oobobooobooooboboomboooon
goboobobooooboooboooboooboon
obooooooboobooboboboboooon
gopooooog
goboboooboooboobooobboooboon
obooooooboobooboboboboooon
oobobooobobooobbooobboooooon
goboobobooooboooobooboboooon
goboboooboooboooobbooobobogoo

000000000000 000o00oooao
0000000000000 D0000D0D0O0Dn
00000000000 0000000000n
0000000000000 000000o0o0n
0000000000000 0000000000
0000000000000 00000000
000000000000 0000000000
10000000000

000000000 00000oOooooogn
0000000000000 000000000
0000000000000 0000000Oon
000000000000 00000oooon
0000000000000 000000o0n
0000000000000 Doooo®Uon
0000@OO000o0oOo®oOOooooon
0000000000000 0000 Table 401
000000000D000o0ooooooooY
L0 000000000000 0@O0000
0000000000000 D0000o0oD
0o0®UUoD000D000D0D00DnoDoon
0000000000000 0000000000
0000000000 0000onooooneeon
0000000000000 0000D0000D0
0000000000 Oooooooooon
0000000000000 0000D000Dn
0000000000000 000000oo0n
000000000 00000000onooon
0000000000000 0000Dooon
000000000o00oooooon

000000000000 00000oooon
0000000000000 000000o0o0n

Table 4 Conditions to dismiss crimes of inflicting injuries in the Criminal Act
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Table 5 Ethical concerns and their countermeasures concerning microdose clinical trial
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