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Abstract Radiopharmaceuticals are radioactive isotopes and labeled compounds used to diagnose and treat diseases. The global
radiopharmaceutical market is expected to grow at an average annual rate of 12.4%, reaching $14,728 million by 2023. Four of
the 53 new drugs approved by the US FDA in 2020 are radiopharmaceuticals. All four radiopharmaceuticals are radioisotope-
labeled diagnostics used in positron emission tomography (PET) imaging. This review describes four FDA-approved
radiopharmaceuticals, including incorporated radioisotopes, target proteins, modes of action, and clinical indications.
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Fig. 1. Sturcture of [*Ga]Ga PSMA-11.
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1. [®GalGa PSMA-11
[*Ga]Ga PSMA-11-2 A FH94 gallium-68S X 3}3}
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2. [®*Cu]Cu dotatate injection
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Fig. 2. Structure of [**Cu]Cu-Detectnet.
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Table 1. FDA-approved radiopharmaceuticals in 2020

Radio Physical ~ Diagnostic

nuclide  halflife  method Clinical indication

Radiopharmaceutical

[®*Ga]Ga PSMA-11 %Ga 68 min PET PSMA positive lesions in men with prostate cancer

[*Cu]Cu dotatate #Cu 12.7h PET Somatostatin receptor positive neuroendocrine tumors
['*F]Flortaucipir 8p 110 min PET NFTs in adult patients with Alzheimer’s disease

["*F]Fluoroestradiol 18R 110 min PET Adjunct to biopsy in patients with recurrent or metastatic breast cancer
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Fig. 4. Structure of ["*F]Cerianna.
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["*F]Flortaucipir, F4% o2~E2A 4~83)] ke ["*F]Fluoroestra-
diol7} 4712 FEo|tk(Table 1). PETHAH-S SPECTH Aol H]a}
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