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Application progress of radiolabeled drugs in new drug research
and development in China
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(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China)

Abstract: The metabolism study of radiolabeled drugs plays an important role in the development of new
drugs. It provides information on drug absorption, metabolism, tissue distribution and excretion, and plays an
irreplaceable role in the metabolite safety evaluation and mass balance of new drugs. The new guidance draft on
clinical trials of radiolabeled drugs recently released by the US FDA puts forward higher standards and has been
widely concerned by the industry. In recent years, in the research and development of new drugs in China, "“C
labeled drugs have been used to carry out clinical metabolism studies, which has overcome key technical
bottlenecks and accumulated experience. This paper summarizes the above research progress, analyzes the existing
problems, and preliminarily looks forward to the future technological development and application.
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Figure 1  Structures of radiolabeled drugs (approved for marketing). *: "“C radiolabeled site
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Figure 2 Structures of radiolabeled drugs (in clinical trials). *: "*C radiolabeled site
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Figure 3  Structures of radiolabeled drugs (non-clinical study). *:
"C radiolabeled site
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Figure 4 Representative radiochromatogram of pooled human
plasma from human subjects administered 99.1 uCi/602 mg ["“C]
contezolid. Unchanged contezolid, MRX445-1, and MRX459 are

the main circulating drug-related materials
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List of clinical mass balance studies of radiolabeled drugs in China. Nanjing: The First Affiliated Hospital of Nanjing Medical

University; Suzhou: The First Affiliated Hospital of Soochow University; Huashan: Huashan Hospital Affiliated to Fudan University; Xuhui:

Shanghai Xuhui District Central Hospital

. . Number Dose . Total
No. Drug Hospital Subject ) Duration

& sex /uCi recovery
1 Anlotinib Nanjing Cancer patients 6 m 80/120 110d 62.03%
2 Pyrotinib Suzhou Healthy volunteers 6 m 150 10d 92.60%
3 Fruquintinib Nanjing Healthy volunteers 6m 100 14d 90.11%
4 Almonertinib Nanjing Healthy volunteers 4m 50 36d 86.15%
5 Ensartinib Nanjing Healthy volunteers 6m 100 10d 101.20%

6 Ciprofol Suzhou Healthy volunteers 6m 47-57 10d 87.3%
7 Fuzuloparib Suzhou Cancer patients 4f,1m 100 12d 103.30%
8 Surufatinib Suzhou Healthy volunteers 6 m 100 11d 92.10%
9 Furmonertinib Suzhou Healthy volunteers 6m 97.9 35d 77.80%
10 Contezolid Huashan Healthy volunteers 6m 99.7 7d 91.50%
11 Abivertinib Nanjing Cancer patients 7m 83 10d 82.16%
12 Vicagrel Suzhou Healthy volunteers 6m 120 7d 96.71%
13 YY-20394 Suzhou Healthy volunteers 6m 100 11d 92.10%
14 HRO11303 Suzhou Healthy volunteers 6 m 80 9d 91.75%
15 TPN171 Xuhui Healthy volunteers 6 m 100 9d 95.21%
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Figure 5 Metabolic pathways of vicagrel and clopidogrel in humans. H4 is the only active isomer in vivo in humans
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