
Consensus for nuclear pharmacist management 

 and clinical use of radiopharmaceuticals in China 

Abstract 

Radiopharmaceuticals play a critical role in modern medicine for diagnosing or treating 

human diseases. Pharmacy administration and pharmaceutical care carried on by 

department of pharmacy in medical institutions comprise the important component of 

clinical medical work. In Drug Administration Law of the People's Republic of China 

(newly revised in 2019), radiopharmaceuticals are classified as one kind of drugs under 

control management due to the radioactive property. However, the current situation that 

nuclear medicine department instead of pharmacy department takes charge of the drug 

management as well as the entire clinical course of radiopharmaceuticals alone, exists 

in almost all the medical institutions of China, resulting in some incompliance with 

related law, regulations or standards, and sometimes potential risks. Moreover, with the 

great government encouragement for the development of radiopharmaceuticals and 

increasing clinical needs for radiopharmaceuticals in China, more radiopharmaceuticals 

will be available and widely used in medical institutions. Thus, a full-time pharmacist 

(nuclear pharmacist) should be staffed to be involved with the entire process of 

radiopharmaceuticals used in nuclear medicine department. Correspondingly, the 

working system and a proper training or certification mechanism for a nuclear 

pharmacist should be established promptly and properly. 

  



Introduction 

Radiopharmaceuticals, referring to one kind of special drugs labelled with 

radioisotopes, are the fundamental element of nuclear medicine for diagnosing or 

treating human diseases [1]. On one hand, the radioisotopes emit radiations that could 

be detected by imaging modalities, like single-photon emission computed tomography 

(SPECT) or positron emission computed tomography (PET), to achieve early and 

noninvasive diagnosis according to the radiopharmaceuticals’ distribution and 

quantification of tissue uptake in human body [2]. On the other hand, the radioisotopes 

emit radiations with high liner energy transfer to destroy the targeted malignant and 

other rapidly proliferating cell populations, to achieve precise treatment [3]. Thus, 

radiopharmaceuticals play a critical role in modern medicine.  

Medical application of radiopharmaceuticals began in the 1920s [4]. Though the research 

and production of medical radioisotopes and radiopharmaceuticals in China began in 

the 1950s [5], great progress on the development has been made during the course of 

more than half a century [6]. The National Medical Products Administration (NMPA) of 

China in the Opinions of the NMPA on Reforming and Improving the Management 

System for Radiopharmaceuticals’ Evaluation and Approval in 2023 pointed out that 

radiopharmaceuticals play a special important role in the diagnosis and treatment of 

cardiovascular, cerebrovascular and central nervous system diseases, as well as 

malignant tumors, etc., and it is encouraged to develop new and promising 

radiopharmaceuticals to meet the clinical needs [7]. Thus, with the encouragement and 

support of Chinese government as well as the work done by academic groups and 

associations, radiopharmaceuticals in China have a very bright future [8], and more 

radiopharmaceuticals would be applied in medical field. 

Radiopharmaceuticals firstly included in Chinese Pharmacopoeia was in the 1977 

edition [7], and began to be classified as one kind of drugs to be under special 

management in 1985 [9]. In 1989, the State Council of China further promulgated the 

Measures for the Control of Radioactive Drugs (revised in 2017) for 

radiopharmaceuticals, which stated that medical institutions must obtain 

“Radiopharmaceuticals Using License” prior to use radiopharmaceuticals. Furthermore, 



in 2011, the regulations on the administration of pharmaceutical affairs in medical 

institutions announced that radiopharmaceuticals could be purchased and dispensed by 

nuclear medicine department, which declared that radiopharmaceuticals became the 

only kind of drugs not supplied by the department of pharmacy [10]. Notably, the above 

regulations further declare the specialties of radiopharmaceuticals distinguished from 

other drugs. 

In China, Drug Administration Law of the People's Republic of China states the general 

principle for the administration of pharmaceutical affairs in medical institutions that 

medical institutions should be staffed with qualified pharmacists or other 

pharmaceutical technicians to be responsible for the drug management, prescription 

review, drug dispense and providing guidance of rational use of drugs, etc [9]. While, a 

current situation that nuclear medicine department instead of department of pharmacy 

takes charge of the whole process administration of radiopharmaceuticals exists in 

almost all the medical institutions of China. Obviously, the current situation is not in 

compliance with the mentioned regulations, and even might bring a negative effect to 

promote the application and development of radiopharmaceuticals as well. Thus, in the 

medical institutions of China, it is an urgent need that a full-time pharmacist joins the 

nuclear medicine department to integrate the pharmacy and nuclear medicine teams.  

In some developed countries, like America, the services supplied by nuclear 

pharmacists had been accepted as routinely as were those of a staff pharmacist in any 

hospital before 2000 [11]. While, due to the differences between China and other 

countries, including some laws or regulations regarding radiopharmaceuticals, the 

pharmacy practices for a nuclear pharmacist in China may differ from those in other 

countries. Herein, the following is a general introduction to the job responsibilities of a 

nuclear pharmacist in China. 

Job Responsibilities of a Nuclear Pharmacist 

Supervising the management of radiopharmaceuticals 

For the medical radiopharmaceuticals contain the radioisotopes with a relative short 

physical half-life, it is announced in Regulations on the Administration of 



Pharmaceutical Affairs in Medical Institutions that nuclear medicine department could 

purchase and dispense the radiopharmaceuticals [10]. Besides, as mentioned before, the 

types of radiopharmaceuticals used in clinic are depended on the class level of 

“Radiopharmaceutical Using License” that the medical institutions hold. Thus, the 

radiopharmaceuticals used in medical institutions would have two sources, either 

purchased from pharmaceutical companies or prepared by the nuclear medicine 

department.  

As a nuclear pharmacist responsible for the drug management, it is essential to have a 

thorough understanding of the various types of radiopharmaceuticals used in clinic. 

Then, due to the current inadequate hospital information system for 

radiopharmaceuticals, the nuclear pharmacist should check the clinical usage record of 

radiopharmaceuticals regularly to ensure that is consistent with the purchased or 

produced record. Additionally, as for the purchased radiopharmaceuticals, the nuclear 

pharmacist ought to take part in setting standard purchasing procedures, including the 

qualification review of suppliers and signing of drug quality-related agreement, etc. As 

for the produced radiopharmaceuticals, the real records of the production and quality 

control procedures are necessary to be supervised frequently by the nuclear pharmacist. 

Providing pharmacy services of radiopharmaceuticals 

Radiopharmaceuticals are applied for diagnostic and therapeutic purposes due to 

different medical radioisotopes could emit different types of radiations. For the 

diagnostic purpose, the radiopharmaceuticals are used in small quantities to observe 

physiological alterations or abnormal distribution in the patients’ body, and the emitted 

radiations possess lower energy but higher penetrating power. Thus, these 

radiopharmaceuticals do generally not have a pharmacologic effect [12]. While, the 

therapeutic radioisotopes emit radiations with higher energy that could destroy the 

niduses and used in larger quantities leading to adverse reactions. In addition, whether 

the diagnostic or therapeutic radiopharmaceuticals could achieve the efficiency is 

mainly depended on the uptake of radiopharmaceuticals by the targeted cells. Thus, any 

drugs or chemical agents which alter the chemical identity of the radiopharmaceuticals 

and the physiological status of the organ of interest, or compete for binding sites with 



radiopharmaceuticals, could be expected to alter the uptake of radiopharmaceuticals [13]. 

For example, sodium pertechnetate [99mTc] injection is used as a diagnostic agent for 

the imaging of thyroid, brain, sialaden and ectopic gastric mucosa. Drugs containing 

iodine and perchlorates can affect the uptake of the radiopharmaceuticals by thyroid 

and stomach. Then, dexamethasone and glucocorticoids could cause false-negative 

result, while methotrexate would result in false-positive reaction [14].   

As a pharmacist with specialized knowledge in pharmaceuticals, a nuclear pharmacist 

should possess a thorough understanding of properties and uses of different 

radiopharmaceuticals, including the mechanism of action, indications and 

administration dosage, etc. In addition to the above, the radiopharmaceuticals’ drug 

interactions with other drugs and adverse reactions are the main focuses that the nuclear 

pharmacist should pay attention to. As radiopharmaceuticals are typically administered 

only once or at very limited number of times to patients, recognition of the interactions 

could decrease the incidence of misdiagnosis and unnecessary exposure to radiation [13]. 

Moreover, timely interventions to certain prognosis of the adverse reactions of 

radiopharmaceuticals could decrease the occurrence of drug-related adverse effects and 

increase the treatment compliance of patients. 

Generally, a nuclear pharmacist should be specialized with pharmacy knowledge and 

involved in the collaborative practices to provide the medication guidance for the 

medical team or medication consultation for the patients. In other words, the nuclear 

pharmacist should assist the doctor to make proper pharmacotherapy decisions, 

including avoiding the drug interactions, intervening potential adverse reactions as well 

as prescribing the appropriate off-label use drugs, and provide appropriate patient 

education and counseling even some necessary pharmaceutical visits.  

Participating in clinical trials or investigational radiopharmaceuticals research. 

In China, the regulations on the administration of pharmaceutical affairs in medical 

institutions announces that a pharmacist in medical institutions should conduct the 

research and evaluation on drugs’ clinical application based on the clinical practices, 

and participate in clinical trials or monitoring the safety and efficacy of new drugs [12]. 

A clinical trial is an important and necessary procedure designed to obtain the efficacy 



and safety of an investigational medicinal product before being approved to market. 

Technical guidelines for clinical evaluation of radiotherapeutic drugs in vivo suggests 

a closer multidisciplinary collaboration is needed during the preparation, 

implementation and follow-up of radiopharmaceuticals’ clinical trial [15]. 

Therefore, a nuclear pharmacist is recommended to be involved with the 

radiopharmaceuticals’ clinical trial, assisting the researchers to record complete drug 

information that patients medicated, make medication adjustments and schedule a 

follow-up visit when necessary. More importantly, for diagnostic radiopharmaceuticals 

are used with microdosing which do not cause pharmacologic effect, new diagnostic 

radiopharmaceuticals especially the positron emitting tracers could be applied for the 

phase 0 clinical trial [16]. Phase 0 clinical trial is conducted in small number of subjects 

which could help to obtain the pharmacokinetics and pharmacodynamics data of 

potential drug candidates in a relatively short time, and positron emitting tracers have 

been providing an important support for drug development [17]. A nuclear pharmacist 

involved in the research team to assist in the evaluation of investigational 

radiopharmaceuticals could promote the research and clinical translation of new 

radiopharmaceuticals. Additionally, a nuclear pharmacist participating in the 

radiopharmaceuticals’ medication in clinic, would have a better understanding of the 

clinical actual needs for new radiopharmaceuticals and could provide some helpful 

ideas for the research team.  

In brief, a nuclear pharmacist taking participate in clinical trials or investigational 

radiopharmaceuticals’ researches not only could keep continuous striving for self-

improvement, but also provide better pharmacy services for the clinic medication of 

radiopharmaceuticals via a proper and close combination of researches and clinical use, 

as well as promote the research and clinical translation of new radiopharmaceuticals. 

Conclusion 

Considering the current condition of radiopharmaceuticals’ administration in medical 

institutions of China with some irrationalities, as well as the widespread applications 

and rapid development of radiopharmaceuticals, it is necessary and urgent to appeal a 



full-time pharmacist (nuclear pharmacist) to join the nuclear medicine department. A 

nuclear pharmacist would play a crucial role in the entire administration process of 

radiopharmaceuticals in medical institutions, including supervising the management, 

promoting the rational clinical applications, decreasing the potential drug-induced risks 

and assisting in the clinical research of investigational radiopharmaceuticals. 

Simultaneously, a proper training mechanism and working system for a nuclear 

pharmacist should be set up gradually.  

Consensus Expert Group 

Honorary advisors: 

YANG Baofeng, Harbin Medical University 

ZHENG Zhihua, GuangDong Pharmaceutical Association 

CHEN Zhengyu, International Pharmaceutical Federation 

Advisors: 

HUANG Yiyun, Yale University 

ZHANG Mingrong, National Institute of Quantum Science and Technology of Japan 

WU Weisi, Gerson Lehrman Group 

MIU Liyan, The First Affiliated Hospital of Suzhou University 

GE Weihong, Nanjing Drum Tower Hospital 

CHEN Xiao, The First Affiliated Hospital of Sun Yat-sen University 

XU Hao, The First Affiliated Hospital of Jinan University 

JIN Weijun, The First Affiliated Hospital of Jinan University 

Lead authors: 

WANG Jinghao, The First Affiliated Hospital of Jinan University 

WANG Lu, The First Affiliated Hospital of Jinan University 

GONG Jian, The First Affiliated Hospital of Jinan University 

Members (in alphabetical order): 

CAI Benzhi, The Second Affiliated Hospital of Harbin Medical University 

CAI De, The First Affiliated Hospital of Shantou University Medical College 

CAI Jingyue, Central People’s Hospital of Zhanjiang 



CHANG Huili, Qingyuan People’s Hospital 

CHEN Jisheng, The First Affiliated Hospital of Guangdong Pharmaceutical University 

CHEN Jianhua, Maoming People’s Hospital 

CHEN Jie, The First Affiliated Hospital of Sun Yat-sen University 

CHEN Pan, The First Affiliated Hospital of Sun Yat-sen University 

CHEN Wenying, The Third Affiliated Hospital of Southern Medical University 

CHEN Yanfang, Guangzhou Eighth People’s Hospital 

CHEN Zhuojia, Sun Yat-sen University Cancer Center 

FANG Rui, Maternal and Child Health Hospital of Guangdong Province 

FENG Changwen, Zhaoqing People’s Hospital 

GUO Dan, Nanfang Hospital of Southern Medical University 

HUANG Hongbing, Sun Yat-sen University Cancer Center 

HUANG Qiang, Xiaolan People’s Hospital of Zhongshan 

HUANG Weijuan, Dongguan Binhaiwan Central Hospital 

JI Bo, PLA Southern Theater Command General Hospital 

JIAN Xiaoshun, Affiliated Cancer Hospital and Institute of Guangzhou Medical 

University 

JIANG Dongbo, The Affiliated Hospital of Guangdong Medical University 

LAI Weihua, Guangdong Provincial People’s Hospital 

LEI Luwen, Nanhai District People’s Hospital of Foshan 

LI Xiaoyan, The Sixth Affiliated Hospital of Sun Yat-sen University 

LI Guocheng, Shenshan Medical center, The Second Affiliated Hospital of Sun Yat-sen 

University 

LI Jian, Shenzhen Hospital, University of Chinese Academy of Sciences  

LI Qingnan, Central People’s Hospital of Shantou 

LI Rubing, Shenzhen Hospital, University of Chinese Academy of Sciences  

LI Shasha, The First Affiliated Hospital of Jinan University 

LI Yilei, Nanfang Hospital of Southern Medical University 

LI Yongmei, The Fifth Affiliated Hospital of Guangzhou Medical University 

LI Yuzhen, The Eighth Affiliated Hospital of Sun Yat-sen University 



LI Haihai, Harbin Medical University 

LIANG Jiabi, The Fifth Affiliated Hospital of Sun Yat-sen University 

LIN Hua, Guangdong Provincial Hospital of Chinese Medicine 

LING Xueying, The First Affiliated Hospital of Jinan University 

LIU Chunxia, Shenshan Medical Center, The Second Affiliated Hospital of Sun Yat-

sen University 

LIU Ruifeng, Zhongshan People’s Hospital 

LIU Tao, Sun Yat-sen University Cancer Center 

LUO Wenji, The Fifth Affiliated Hospital of Sun Yat-sen University 

MAI Haiyan, The Third Affiliated Hospital of Sun Yat-sen University 

MEI Qinghua, Guangdong Second Provincial General Hospital 

MENG Xiaobin, Meizhou People’s Hospital 

MO Xiaolan, Guangzhou Women and Children's Medical Center 

PENG Xiaoqing, The First People’s Hospital of Guangzhou 

QIU Kaifeng, The Second Affiliated Hospital of Sun Yat-sen University 

QIU Zhikun, The First Affiliated Hospital of Guangdong Pharmaceutical University 

SI Tubing, The Third Affiliated Hospital of Guangzhou Medical University 

SU Jianfen, Panyu District Central Hospital of Guangzhou 

TAN Xiangping, The Third Affiliated Hospital of Guangzhou Medical University 

TANG Hongmei, The First Affiliated Hospital of Guangzhou University of Chinese 

Medicine  

TANG Kejing, The First Affiliated Hospital of Sun Yat-sen University 

TANG Yubo, The First Affiliated Hospital of Sun Yat-sen University 

TIAN Lin, The Fifth Affiliated Hospital of Sun Yat-sen University 

WANG Ruolun, The Second Affiliated Hospital of Guangzhou Medical University 

WANG Suiqiong, Maternal and Child Health Hospital of Guangdong Province 

WANG Yali, The First Affiliated Hospital of Shantou University Medical College 

WANG Yan, The First People’s Hospital of Foshan 

WANG Yixi, The Second Affiliated Hospital of Guangzhou Medical University 

WANG Yong, Zhujiang Hospital of Southern Medical University 



WEI Li, The First Affiliated Hospital of Guangzhou Medical University 

WU Hongwei, The First Affiliated Hospital of Guangdong Pharmaceutical University 

WU Jianlong, The Second People’s Hospital of Shenzhen 

WU Xiaosong, The Fifth Affiliated Hospital of Jinan University 

WU Xinrong, PLA Southern Theater Command General Hospital 

WU Junyan, The Second Affiliated Hospital of Sun Yat-sen University 

XIE Shouxia, Shenzhen People's Hospital 

Yan Pengke, The Third Affiliated Hospital of Guangzhou Medical University 

YANG Chen, PLA Southern Theater Command General Hospital 

YANG Min, Guangdong Provincial People’s Hospital 

YANG Wei, The First Affiliated Hospital of Sun Yat-sen University 

YANG Xixiao, Shenzhen Hospital of Southern Medical University 

YANG Yong, People’s Hospital of Sichuan Province 

YAO Hui, The Second People’s Hospital of Foshan 

YU Jinghua, Nanhai District People’s Hospital of Foshan 

YU Xiaoxia, The Second Affiliated Hospital of Sun Yat-sen University 

YU Pengjiu, The First Affiliated Hospital of Guangzhou Medical University 

YU Shanshan, Zhujiang Hospital of Southern Medical University 

ZENG Siyu, Guangdong Second Provincial General Hospital 

ZENG Yingtong, Guangdong Provincial People’s Hospital 

ZHANG Jianping, Jinan University 

ZHANG Shuyao, Guangzhou Red Cross Hospital 

ZHANG Zhidong, The First Affiliated Hospital of Jinan University 

ZHENG Jinkun, Yuebei People’s Hospital 

ZHONG Honglan, Guangzhou Chest Hospital 

ZHONG Shilong, Guangdong Provincial People's Hospital 

ZHOU Benjie, The Seventh Affiliated Hospital of Sun Yat-sen University 

ZHOU Zhiling, Zhuhai People’s Hospital 

ZOU Shangrong, Guangzhou Eighth People’s Hospital 

Secretary: 



CHEN Nenghua, The First Affiliated Hospital of Jinan University 

References: 

[1] Lindsley CW, Müller CE, Bongarzone S. Diagnostic and therapeutic radiopharmaceuticals. J 

Med Chem, 2022, 13, 65 (19): 12497. 

[2] Gawne PJ, Man F, Blower PJ, et al. Direct cell radiolabeling for in vivo cell tracking with PET 

and SPECT imaging. Chem Rev, 2022, 122 (11): 10266. 

[3] Dondi F, Bertoli M, Volpi G, et al. 18F-FDG PET/CT demonstrating crossed cerebellar diaschisis 

due to germ cell tumor of the basal ganglia: a case report. Clin Nucl Med, 2022, 47 (6): 455. 

[4] Lau CY, Mostafa MYA. Editorial: reviews in radiopharmaceuticals in nuclear medicine. Front 

Med, 2023: 1. 

[5] Zhang J, Luo Z. The progress of radioisotope technology and application in China. Engin Sci, 

2008, 6 (2): 19. 

[6] Jia H, Liu B. Radiopharmaceuticals in China: current status and prospects. Radiochim Acta, 

2014, 102 (1–2): 53. 

[7] National Medical Products Administration. Opinions of National Medical Products 

Administration on reforming and improving the management system for radiopharmaceuticals’ 

evaluation and approval. 

https://www.nmpa.gov.cn/xxgk/fgwj/gzwj/gzwjyp/20230425160128160.html 

[8] Brugarolas P, Comstock J, Dick DW, et al. Fifty years of radiopharmaceuticals. J Nucl Med 

Technol, 2020, 48: 34S. 

[9] National Medical Products Administration. Drug administration law of the People's Republic of 

China. https://www.nmpa.gov.cn/xxgk/fgwj/flxzhfg/20190827083801685.html. 

[10] Ministry of Health of the People’s Republic of China, National Administration of Traditional 

Chinese Medicine, General Ministry of Logistics and Health. Regulations on the 

administration of pharmaceutical affairs in medical institutions. 

http://www.scio.gov.cn/32344/32345/33969/34164/xgzc34170/Docment/1468816/1468816.ht

m. 

[11] Stanley M. Shaw, Rodney D. Ice. Nuclear pharmacy, part I: emergence of the specialty of 

nuclear pharmacy. J Nucl Med Technol, 2000, 28 (1): 8. 



[12] Schreuder N, Koopman D, Jager PL, et al. Adverse events of diagnostic radiopharmaceuticals: 

a systematic review. Semin Nucl Med, 2019, 49 (5): 382. 

[13] Santos-Oliveira R, Smith SW, Carneiro-Leão AM. Radiopharmaceuticals drug interactions: a 

critical review. An Acad Bras Cienc, 2008, 80 (4): 665. 

[14] The drug label of sodium pertechnetate [99mTc] injection. HTA Co., Ltd. 2015. 

[15] Center for Drug Evaluation, National Medical Products Administration. Technical guidelines 

for clinical evaluation of therapeutic radiotherapeutic drugs in vivo. 

https://www.cde.org.cn/main/news/viewInfoCommon/bfb13d15b9fb500b65a3e32b2f347e82. 

[16] Guangdong Pharmaceutical Association. Expert consensus for the application of positron 

emission tomography (PET) radioligands for translational study in the phase 0 clinical trials. 

Pharmacy Today, 2020, 30 (12): 793. 

[17] Fernandes E, Barbosa Z, Clemente G, et al. Positron emitting tracers in pre-clinical drug 

development. Curr Radiopharm, 2012, 5 (2): 90. 


