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Global progress in peptide radiopharmaceutical research and
China's opportunities
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Abstract: Radiopharmaceutical is an essential component of nuclear medicine and molecular imaging, as well
as a key component of precision medicine. The United States Food and Drug Administration (FDA) has recently
approved the marketing of several peptide-based radiopharmaceuticals, sparking a global trend of research in this
area and propelling nuclear medicine into the precision theranostic era. This has created a new wave of
technological competition in the field of nuclear medicine. It is the responsibility of Chinese scientists in the
radiopharmaceutical field to capitalize on this opportunity, leverage the momentum, and strengthen their
independent innovation capability in order to stay ahead in the future global nuclear science and technology
competition. This review provides an overview of the remarkable progress made in the research, development, and
translation of global peptide-based radiopharmaceuticals. It examines the advantages of peptide-based
radiopharmaceuticals and outlines the current hot targets and progress in drug development in this field.
Additionally, it proposes six opportunities for China to overtake others in the field of peptide-based
radiopharmaceuticals and achieve technological self-reliance, based on interdisciplinary collaboration and
independent innovation. Lastly, the future prospect of peptide-based radiopharmaceuticals is discussed.
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Table 1 Radionuclide properties

Type of  Production

. . o [25] L
Radionuclide Half-life Application radiation  method
18 110 min  PET B Cyclotron
%Ga 67.71 min  PET B Cyclotron/
Generator
oy 14.74 h PET B Cyclotron
¥7r 78.41 h PET B Cyclotron
e 6.01 h SPECT y Cyclotron
205pp 51.92h SPECT y Cyclotron
Ga 3.2days  PET;therapy  f;auger Cyclotron
%Cu 12.7h PET; therapy s Cyclotron
Cu 61.83h SPECT; therapy f Accelerator
"n 2.81 days SPECT; therapy /S Cyclotron
| 13.22h SPECT,; therapy f Cyclotron
B 8.03 days SPECT; therapy S Reactor
'Sm 46.28 h SPECT; therapy f; y Reactor
"Lu 6.65 days  SPECT; therapy /8 Reactor
'%Re 3.72 days  SPECT; therapy f;y Reactor
'"Re 17.0 h SPECT; therapy f; y Generator
2pp 10.6 h Therapy a; f Generator
*2Bi 60 min Therapy o p Generator
oy 2.67 days  Therapy B Reactor
¥Ra 11.4 days  Therapy a Generator
At 7h Therapy a Cyclotron
PAc 10 days Therapy o Reactor

Table 2 Peptide radiopharmaceuticals on the market or in development

Agent

Target

Indication

Development phase

%Ga-DOTATATE
""Lu-DOTATATE
#Cu-DOTATATE
%Ga-PSMA-11
"E-DCFPyL
""Lu-PSMA-617
SE-rhPSMA-7.3

"F-AIF-NOTA-octreotide

#mTc-3PRGD2
'"F_Fuciclatide
E-RGD-K5
%Ga-NOTA-BBN-RGD

Somatostatin receptor
Somatostatin receptor
Somatostatin receptor
PSMA

PSMA

PSMA

PSMA

Somatostatin receptor
Integrin

Integrin

Integrin

Integrin

Neuroendocrine tumor
Neuroendocrine tumor
Neuroendocrine tumor
Prostate cancer

Prostate cancer
Prostate cancer
Prostate cancer
Neuroendocrine tumor
Lung, esophageal, breast cancer
GBM, kidney neoplasm
Head and neck cancer
Breast, prostate cancer

Commercially available (2016.01)
Commercially available (2018.01)
Commercially available (2020.09)
Commercially available (2020.12)
Commercially available (2021.05)
Commercially available (2022.03)
Commercially available (2023.05)
Phase II/111

Phase III

Phase 11

Phase 1T

Phase [
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Figure 7 Representative target for peptide radiopharmaceuticals: matrix metalloproteinase (MMP); programmed death ligand 1 (PD-L1);

chemokine receptor (CXCR4); prostate-specific membrane antigen (PSMA); neurotensin receptor (NT1); somatostatin receptor (SSTR); uro-

kinase-type plasminogen activator receptor (uPAR); fibroblast activation protein alpha (FAPa); vascular endothelial growth factor (VEGF);
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