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Executive Summary

Nuclear technology, as a modern cutting-edge high technology, is widely applied
across various sectors of the national economy. In healthcare, nuclear medicine,
which uses radionuclide to diagnose, treat and research diseases, plays an
irreplaceable role in the diagnosis, treatment and prognosis of various diseases.
Radiopharmaceuticals, as a special category of drugs and a cornerstone of modern
nuclear medicine, enable effective diagnosis and treatment for various diseases
with the radiation emitted by the contained radioisotopes.

Clinical trials have shown that radioligand therapy benefits patients with
gastroenteropancreatic neuroendocrine tumors and metastatic castration-resistant
prostate cancer. Ongoing clinical research on more indications suggests that it
shows promise in potentially treating other cancers, including brain malignant
tumors (glioblastoma), breast cancer, lung cancer, and digestive tract tumors. The
country attaches great importance to cancer prevention and treatment, and has set
up the Cancer Prevention and Treatment Action in the special actions of the
Healthy China Action (2019-2030). Radioligand therapy offers a promising
opportunity to advance the Healthy China Initiatives.

Over the past decades, China has made significant strides in the research,
development and clinical application of radiopharmaceuticals. Thanks to the
release of supportive policies constantly in recent years, the industry has been
developing fast. In October 2024, the China Atomic Energy Authority, along with
eleven other ministries, issued the Three-year Action Plan for Quality
Development of Nuclear Technology Application Industry (2024-2026), further
boosting industry confidence. Despite advances in radiopharmaceuticals and
growing clinical demand, China's pharmaceuticals industry faces several
challenges: (a) improving the clinical application system of nuclear medicine and
recognizing the technical service value of nuclear medicine departments, (b)
balancing radiation safety regulations with practical clinical applications and
transportation, (c) enhancing the specifications for new radionuclide
radiopharmaceuticals and protection standards in medical institutions, and (d)



clarifying policies and regulations for research, management, and approval of
radiopharmaceuticals and their components.

The nuclear medicine industry has emerged as a key area for developing new
quality productive forces. The government has already identified the
radiopharmaceutical industry as one of the strategic emerging industries and
foundations for quality development of China’s healthcare sector. In support of the
accomplishment of these goals, Novartis would like to propose the below
recommendations, to foster a sustainable environment that enables the
development of radiopharmaceuticals industry, with all relevant stakeholders.

1. Strengthen coordination and optimize the clinical application
system of nuclear medicine

* Keep promoting the establishment of nuclear medicine departments in
tertiary hospitals. Include the development of nuclear medicine
departments as one of the key assessment indicators for evaluation and
review of new tertiary hospitals. Select several tertiary hospitals in major
cities and upgrade their infrastructures of nuclear medicine department,
or establish nuclear medicine specialized hospitals equipped with
first-class infrastructure in key regions, to improve the basic layout of
clinical application of new radioligand therapy.

*  Optimize the application and creation of medical service fees of new
technologies, such as cutting-edge radiopharmaceuticals therapies.

2. Scientifically differentiate radiopharmaceuticals from other
radioactive substances, balancing radiation safety with clinical
needs

*  Dynamically adjust the radionuclide quota in medical institutions based
on clinical needs, optimize the resources allocation of clinical
radionuclide therapies, and flexibly reduce the restriction of radionuclide
quota for radiopharmaceuticals use.

» Standardize radiopharmaceutical transportation regulations nationwide,
creating unified rules and exploring exemptions within safe and
controllable radioactive activity level.

3. Optimize relevant standards of clinical application for
radiopharmaceuticals to lead quality development of the
industry

*  Develop radiation safety guidelines for clinical use of new therapeutic
radionuclide (e.g., '"Lu), including patient discharge standards, to



promote a standardized clinical application of these new radionuclide
solutions.

* Improve radiation safety regulation standards for waste management in
nuclear medicine, aligning with clinical practice and current needs, to
continuously improve the optimal level of radiation protection and safety
in nuclear medicine departments.

4. Improve the relevant guidelines for radiopharmaceuticals
registration to further encourage radiopharmaceuticals
research and development

* Revise the Administrative Measures for Radiopharmaceuticals and
release registration related supporting documents to clarify the definition,
management attribute, registration pathway, and technical requirement of
radiopharmaceuticals and components.

*  Promote the formulation of implementation regulations and technical
guidelines to  better implement  supporting  policies  of
radiopharmaceuticals review and approval.

Novartis looks forward to working more closely with the government and other
key stakeholders to proactively address existing and emerging challenges, and
creating a more dynamic policy environment. We are dedicated to promoting the
development of innovative radiopharmaceuticals industry by improving the
regulation and standards, to ultimately better respond to patients’ unmet medical
needs.



1. Situation Analysis

Despite significant advancements in cancer diagnosis and treatment technologies
in recent years, treatment options remain limited for many patients, especially for
those with metastatic or rare cancers.! Cancer, a serious global public health issue,
needs new treatment to improve survival rate and quality of life.? In the past
decade, China has witnessed an increase in the number of cancer incidences and
deaths, leading to an elevated cancer burden.’ According to data released by the
China National Cancer Center, in 2022, there were 4,824,700 new cancer cases in
China, with an incidence rate of 206.01 per 100,000, and the total number of
cancer deaths was 2,574,200, with a mortality rate of 96.47 per 100,000.4

China has attached great importance to cancer prevention and treatment, and has
established the Cancer Prevention and Treatment Action as one of the 15 special
actions under the Healthy China Action, aiming to achieve original breakthroughs
in cancer prevention and treatment technologies.” With an increase in health
awareness and healthcare spending, as well as an acceleration in population aging
and rising incidence rate of cancer, heart diseases and neurodegenerative diseases,
there is a growing need for diagnosis and treatment services among residents. As a
result, the demand for innovative technologies, therapies and drugs is also
expected to increase. Radioligand therapy (RLT), an emerging treatment method,
has demonstrated remarkable clinical benefits in cancer diagnosis and treatment,
with exciting prospects and significance in promoting the Healthy China
Initiatives.

1.1 Innovative radiopharmaceuticals play an irreplaceable role in
cancer diagnosis and treatment.

Nuclear technology, a modern, cutting-edge high technology, has been extensively
applied across various sectors of national economy, including industry, agriculture,
environmental protection, public security, and healthcare, significantly
contributing to the development of science and technology, economy and society.
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In the field of healthcare, nuclear medicine, utilizing radionuclide to facilitate the
diagnosis, treatment and research of various diseases, has been widely applied in
cancer diagnosis and treatment, myocardial imaging and heart disease diagnosis,
and the monitoring of neurodegenerative diseases, providing new means and more
effective ways for early disease diagnosis and precise treatment.®
Radiopharmaceuticals are fundamental to the development of nuclear medicine,
leveraging the radiation emitted by radionuclide to diagnose and treat diseases.
These radiopharmaceuticals are predominantly classified into diagnostic ones and
therapeutic ones based on their intended usages. RLT, innovative targeted
therapeutic radiopharmaceuticals with safe dosage, will barely be affected by
conventional tumor drug-resistance mechanisms.” In contrast to conventional
tumor treatment methods (chemotherapy, radiotherapy, and surgery), RLT can
selectively target and bind to corresponding tumor cells, killing them with
radiation energy. In this way, due to the appropriate radiation distance, it can
minimize damage to healthy cells, achieving the goal of precise treatment.®
Therefore, RLT exhibits the characteristic of precise targeting, potent killing, and
limited damage.’

Evidence from clinical trials has demonstrated the benefits of RLT to patients with
gastrointestinal ~ pancreatic  neuroendocrine  tumors'®  and  metastatic
castration-resistant prostate cancer.!' Its special mechanism of action is also
applicable to other cancers, improving the survival rate and quality of life for
cancer patients.!> Ongoing clinical research on more indications suggests that
RLT shows promise in providing alternative treatment options for patients with
other cancers, including brain malignant tumors (glioblastoma), digestive tract
tumors, lung cancer, and breast cancer.®!?
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1.2 Supported by government policies, China’s
radiopharmaceuticals industry has developed rapidly with
abundant pipelines and continuous investment.

China's radiopharmaceuticals industry has developed rapidly driven by supportive
government policies. In 2021, the China Atomic Energy Authority (CAEA) and
seven other ministries jointly issued the Medium- and Long-Term Development
Plan for Medical Isotopes (2021-2035) '* (the "Development Plan"), proposing to
achieve full coverage of nuclear medicine departments in tertiary comprehensive
hospitals by 2025, which has accelerated the quality development of the
radiopharmaceuticals industry based on medical isotopes. In 2024, the CAEA and
eleven other ministries issued the Three-year Action Plan for Quality
Development of Nuclear Technology Application Industry (2024-2026)",
encouraging the establishment and improvement of characteristic nuclear medical
institutions in areas with mature conditions and supporting regions with sound
infrastructures in the nuclear technology application industry to take the lead in
piloting and building high-level nuclear technology application industry clusters.
To encourage radiopharmaceuticals research and development (R&D) and
application, in 2023, the National Medical Products Administration (NMPA)
issued the Opinions on Reforming and Improving the Review and Approval
Management System for Radiopharmaceuticals (GUOYAOJIAN YAOZHU
[2023]N0.20) !¢, and the National Health Commission and ten other ministries
jointly issued relevant breakthrough plans to promote radiopharmaceuticals R&D
and application. In December 2024, the State Council issued the Opinions on
Comprehensively Deepening the Reform of Drug and Medical Device Regulation
to Promote the Quality Development of the Pharmaceutical Industry
(GUOBANFA [2024]No.53) 7 to encourage clinical-value-oriented
radiopharmaceuticals innovation and grant prioritized review and approval to
radiopharmaceuticals registration as an enhancement to the radiopharmaceuticals
review system. Some provinces have proactively adopted the Development Plan,
treating nuclear medicine industry as a crucial part for developing new quality
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productive forces. Implementation guideline opinions on the quality development
of the medical isotope industry and the radiopharmaceuticals industry at
provincial level'®"”as well as supporting implementation plans®® have been
formulated, aiming to build national leading demonstration highlands for the
nuclear medicine industry.

The release of a series of favorable policy documents has provided effective
guidance and best practices nationwide, leading to the acceleration of China's
radiopharmaceuticals industry layout. Several national-level platforms have been
approved and established. The layout of nuclear technology application has been
prioritized, with industry clusters taking shape®! one after another in the growth
pole areas, such as the Yangtze River Delta, the Pearl River Delta, the Bohai Rim,
and the Chengdu-Chongqing Economic Zones. National and regional medical
isotope industry alliances’> and nuclear medicine alliances?®> have been
established, and ecosystems? have been built. Foreign-funded pharmaceutical
companies are accelerating their domestic pipelines and continuous investment,
commencing the construction of radiopharmaceuticals manufacturing bases, and
expediting the introduction of innovative RLT?. The nuclear medical and health
industry is steadily moving forward with accelerating radiopharmaceuticals R&D
and application. Over the past two years, there has been a gradual increase in
R&D and registration applications of radiopharmaceuticals. Beginning in 2025,
China will witness the launch of several new radiopharmaceuticals, which will
significantly benefit the large population of cancer patients and contribute to the
realization of a 46.6% 5-year survival rate for cancer cases by 2030.
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1.3 The radiopharmaceuticals industry has enormous
development potential.

The nuclear medicine in China can be traced to 1956, and since then, with the
rapid development of the national economy, the radiopharmaceuticals market in
China has undergone significant expansion in recent years. After more than 60
years of development, notable progress has been made in China in
radiopharmaceuticals R&D and application. The enthusiasm for investment and
financing activities has also been increasing. According to statistics, in 2024, there
were 11 financing events in China’s radiopharmaceuticals industry, accounting for
approximately half of the global radiopharmaceuticals financing events, with a
total scale of over $350 million. The radiopharmaceuticals market has witnessed
rapid growth in recent years and is expected to maintain a high growth rate in the
next decade. According to industry reports, the compound annual growth rate
(CAGR) of the radiopharmaceuticals market size from 2025 to 2030 is projected
to reach 22.7%, with forecasts indicating a potential increase to $3.6 billion by
2030.26 Given the rapid expansion of the market, the global radiopharmaceuticals
market size is expected to exhibit a CAGR of 19.4%, growing from $10.2 billion
in 2024 to $42 billion by 2032.%’

However, the radiopharmaceuticals industry in China still requires further
development in comparison with that of the United States and European countries.
There is considerable room for improvement with regard to the clinical
application and popularization of nuclear medicine, which stands in contrast to the
vigorous development of China's nuclear energy sector. There are more diverse
types of radiopharmaceuticals undergoing clinical or pre-clinical research abroad
than in China.?® In the United States, the number of patients receiving
radiopharmaceuticals diagnoses and treatment exceeds 20 million annually, while
in Europe, the figure stands at approximately 10 million.?* In China, however, the
number is less than 3.5 million, representing only about 30% of the global average.
The radiopharmaceuticals used clinically in China are primarily domestic drugs,
and many original new radiopharmaceuticals already in use abroad have not yet
been introduced in China.’® As of August 2024, the FDA had approved 67
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radiopharmaceuticals, including 13 therapeutic radiopharmaceuticals, all of which
were indicated for cancer treatment.’! In China, a total of 106
radiopharmaceuticals have been approved for marketing, with domestic products
accounting for 98.39%, and nearly 70% of the marketed radiopharmaceuticals
were approved before 2000.%?

As the number of RLT in the pipelines continues to increase and their approval for
marketing is imminent, the clinical applications of these innovative
radiopharmaceuticals for treating more patients will also increase rapidly.
Therefore, it is imperative for the radiopharmaceuticals industry ecosystem in
China to keep up with this innovative development trend and to build an
environment that ensures the healthy and rapid development of the innovative
radiopharmaceuticals industry so as to bring benefits to the patients timely.

2. Challenges

As innovative radiopharmaceuticals continue to emerge and the clinical demands
of patients persistently increase, various challenges must be addressed for their
comprehensive clinical application. At present, the development of
radiopharmaceuticals still faces problems such as the regulatory system lagging
behind technological innovation and the existing regulatory policies and technical
standards being immature.’> These challenges limit the promotion of
radiopharmaceuticals clinical applications to some extent, making it difficult for
radiopharmaceuticals to give full play to their advantages in the diagnosis and
treatment of malignant tumors and other diseases. They also hinder the sustainable
and quality development of the innovative radiopharmaceuticals industry and, to a
certain extent, affect the healthy development of the national healthcare
undertaking.

2.1 The need for an improved clinical application system of
nuclear medicine

2.1.1 The nuclear medicine departments in tertiary hospitals are in need of
further development, as infrastructure facilities require upgrades and
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clinical treatment capabilities must be enhanced.

The development of radionuclide therapy in China’s nuclear medicine
departments is currently marked by disparities, as evidenced by the relatively
underdeveloped status of the discipline, which continues to encounter substantial
difficulties and challenges in the establishment and improvement of nuclear
medicine departments. According to data from the national survey of nuclear
medicine in 2024, among all tertiary hospitals in China, 1,069 (27.7%) have a
nuclear medicine department, and 801 medical institutions equipped with 2,993
dedicated hospital beds in total can conduct nuclear therapy, with *'T used the
most, while the proportion of novel radiopharmaceuticals treatment is less than
1%. The unique nature of nuclear medicine departments necessitates high
requirements on hardware infrastructure, equipment and space. The receptions and
operations of radiopharmaceuticals must be conducted by HCPs in designated
locations that adhere to national regulations. Certain administration processes
must be carried out and observed in isolation in radionuclide therapy wards or
specialized treatment rooms within the nuclear medicine department. However,
the limited availability of qualified hospitals and hospital beds often results in
prolonged waiting periods (weeks or months) for patients, potentially
compromising the optimal treatment timing.

2.1.2 The policies to create and revise radiopharmaceuticals related medical
service fees are yet to be improved.

The long-term low pricing of radiopharmaceuticals related medical services in
China fails to reflect their disciplinary characteristics and the technical service
value of medical personnel, affecting the accessibility of medical services. For
instance, the absence of a price information sharing mechanism and variations in
price adjustment cycle, range and amplitude have led to substantial price
differences in radiopharmaceuticals based medical services among hospitals in
different provinces and cities. The medical service fees in the nuclear medicine
department, unlike conventional ones, are technically complex and highly risky,
but the mechanism for their pricing remains ambiguous. The establishment of
reasonable prices for new medical service fees in the nuclear medicine department,
based on the characteristics of the National Technical Specifications for Medical
Service Fees®® and requirements from relevant documents, has become an issue in
price-setting for nuclear medicine in various provinces.
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2.2 Radiopharmaceuticals are regulated as radioactive substances
in clinical use and transportation, overemphasizing their
radiation safety

The present regulatory framework for radiopharmaceuticals exhibits an excessive
emphasis on radiation safety, resulting in a substantial overestimation of the
associated risks. Radiopharmaceuticals are managed as radioactive substances
during the circulation and utilization, thus disregarding their inherent
characteristics of radiopharmaceuticals as medicines that necessitate assurance of
both safety and efficacy, as well as their limited shelf-life and stringent
requirements for logistics and distribution.

2.2.1 Radionuclide quota restrictions fail to meet the growing needs of
patients.

Medical institutions engaging in radionuclide therapy are obligated to submit an
application to the relevant authorities for licenses of a certain Class, including the
Radiopharmaceuticals Use License (Classes Il and IV) and the Radiation Safety
License, which must specify specific treatment radionuclide. This process entails
multiple administrative approval procedures with protracted cycles, making it
arduous to obtain. The radionuclide dosage is constrained by the workplace level
(typically Class B), with limitations on the maximum daily equivalent operating
amount and maximum equivalent annual amount of a single radionuclide, as
specified in the Radiation Safety License. The application for new radionuclide or
the augmentation of existing radionuclide’s dosage necessitates additional
approval, which can sometimes require the renovation of existing hardware
facilities in the department, all of which hinders the expansion of clinical research
and utilization of radiopharmaceuticals in medical institutions. According to
investigations, as of January 2025, only less than 40 hospitals in China had '""Lu
quota of 30-curie.

2.2.2 Over-regulation of radiopharmaceuticals road transportation
significantly increases the time and cost for patients to access these drugs.

Radiopharmaceuticals are transported and managed as Class VII dangerous goods
- radioactive substances. However, the existing regulations for the transportation
of dangerous goods primarily apply to the road transportation of bulk dangerous
goods. Transportation regulations for radioactive substances®® clarify the
transportation qualifications and requirements; nevertheless, it is difficult to
implement these requirements in practice. For instance, some cities impose

36 Ministry of Transport. Decision on Amending the Regulations on the Administration of Road Transport of
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restrictions on the operating hours of special vehicles within city centers’’, while
the short shelf-life of some radiopharmaceuticals poses a heightened time
sensitivity in terms of transportation when compared to conventional goods.
Consequently, the consistent provision of medication to patients becomes
uncertain, potentially resulting in missed opportunities for optimal diagnosis and
treatment. Furthermore, the number of qualified transportation organizations is
limited since numerous provinces and cities have not issued new Class VII
dangerous goods transportation license for years, therefore, making costs
associated with radiopharmaceuticals transportation and management constantly
stay at a high level. For instance, the cost of transporting a dose of '""Lu
radiopharmaceutical product from Beijing to Xi'an exceeds $2,000°, It is evident
that China has not yet developed specific radiopharmaceuticals related safety
transportation measures with its uniqueness. The focus of the current regulatory
framework is not on radiopharmaceuticals, and there is an absence of a scientific
and rational, hierarchical and classified regulatory system  for
radiopharmaceuticals transportation safety, which poses a potential threat to
patients' health and increases economic burden on patients, families, and medical
institutions seeking radiopharmaceuticals treatment.

2.3 The standard system for scientific application of new
radiopharmaceuticals needs to be improved

2.3.1 Regulations and specifications for the clinical application of new
radiopharmaceuticals need to be formulated.

The clinical application of !”7Lu RLTs in China remains at start-up stage, with
clinical practice predominantly informed by experiential knowledge. A normalized
diagnosis and treatment pathway and relevant radiation protection guidelines
(including patient discharge standard) have not yet been established based on
scientific methods. The absence of radiation protection standards for patients
discharged after receiving '”’Lu new radionuclide treatments has led to a tendency
among medical institutions to refer to the standards applicable to '3!I-based
thyroid cancer treatment, which necessitates hospitalization for three to four days,
the safety characteristics of the new radionuclide '"Lu not been scientifically
considered. This has resulted in a waste of medical resources, as many patients are
unable to receive timely treatment due to the limited availability of nuclear
medicine resources in China.

2.3.2 The criteria for radioactive waste management in medical institutions
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need to be optimized.

The Radiation Protection and Safety Requirements for Nuclear Medicine (HJ
1188-2021), promulgated in 2021, establishes stringent criteria on monitoring
radioactive liquid waste discharge within medical institutions. To address industry
concerns regarding nuclear medicine radiation protection standards, the Ministry
of Ecology and Environment issued the Reply Letter on Consultation of Relevant
Provisions of Nuclear Medicine Standard®(the "Reply Letter"), clarifying the
issues in HJ 1188-2021, such as the discharge of radioactive wastewater
containing '*'I, and outlining three optional methods for the disposal of such
wastewater. However, in practice, ecological and environmental departments at
various levels have divergent interpretations of this policy, and many of them do
not even fully comply with the Reply Letter during environmental impact
assessment, which have, to some extent, restricted the establishment and
development of nuclear medicine departments. Moreover, the discharge
requirements for radioactive wastewater containing '3'I, as stipulated in HJ
1188-2021, are derived from monitoring data and calculated with reference to the
requirement of total f < 10 Bq/L in the national standard, Integrated Wastewater
Discharge Standard (GB 8978-1996), since 1998, with consideration given to
other comprehensive factors. In light of the continuous emergence of new
therapeutic radionuclide and the rapid advancement in nuclear medicine, it is
imperative to optimize the monitoring indicators for radioactive liquid waste
discharge in accordance with the development of clinical applications.

2.4 The regulations and guidelines pertaining to
radiopharmaceuticals registration require enhancement

2.4.1 The definition, management attribute, registration pathway, and
technical requirement of radiopharmaceuticals and related components
haven’t been clarified.

In China, the definition, management attribute, registration pathway, and technical
requirement of radiopharmaceuticals and related components (radionuclide,
chemical precursors, cold kits, radionuclide generators, etc.) haven’t been clarified
and there is a paucity of radiopharmaceuticals related specific technical guidelines,
bringing about many challenges and uncertainties with respect to
radiopharmaceuticals full-life-cycle management, to address which, the
Administrative Measures for Radiopharmaceuticals requires further revision and
supporting documents and guidelines related to radiopharmaceutical registration

39 Ministry of Ecology and Environment. The Reply Letter on Consultation of Relevant Provisions of
Nuclear Medicine Standard.
https://www.mee.gov.cn/xxgk2018/xxgk/sthjbsh/202309/t20230913_1040761.html



need to be released as soon as possible.

2.4.2 The implementation guidelines for the supportive policies on
radiopharmaceuticals review and approval have not been issued, rendering
the implementation of these policies unfeasible.

The document issued by NMPA (GUOYAOIJIAN YAOZHU [2023] No. 20)
explicitly delineates a series of supporting measures specific to
radiopharmaceuticals, including the formulation and refinement of the
requirement for review acceptance of radiopharmaceuticals during the acceptance
stage, and the improvement in guidance during application; the establishment of
dedicated radiopharmaceuticals channel during review stage and a separate review
sequence; the optimization of working mechanisms for radiopharmaceuticals
registration test and verification, the encouragement of launched
radiopharmaceuticals to transfer their production from overseas to domestic sites;
and the improvement of technical guidance system for radiopharmaceuticals R&D
in China. However, it is difficult to implement these supportive policies due to the
absence of detailed implementation measures. It is therefore imperative to
promote the detailing and implementation of these policies as soon as possible.

3. Suggestions

3.1 Strengthen overall coordination and optimize the clinical
application system of nuclear medicine.

3.1.1 Continue to promote the establishment and improvement of nuclear
medicine departments in tertiary hospitals.

It is recommended that the establishment plan of nuclear medicine departments be
specifically included as one of the key assessment indicators for the evaluation
and review of new tertiary hospitals. In order to prospectively benefit more
patients as soon as possible with more novel radionuclide-based therapeutic drugs
right after approvals, it is necessary to provide financial support to a group of
selected tertiary hospitals in major cities to upgrade and renovate their hardware
facilities, such as decay pools, wards, and observation areas in their nuclear
medicine departments. Furthermore, strategically establish specialized nuclear
medicine treatment hospitals equipped with first-class infrastructure in key
regions. This could greatly enhance the diagnosis and treatment capabilities for
new radiopharmaceuticals and benefit the surrounding areas, improving the basic
layout for the clinical application of new RLT. Some provinces in China have
already proposed specific measures'® and implementation plans®® for
establishment and improvement of comprehensive nuclear medicine clinical
application system, which can serve as references for the formulation of relevant



documents at provincial and national level.

3.1.2 Optimize the application and creation of medical service fees involving
new technologies, such as cutting-edge radiopharmaceuticals treatment.

Encourage the pricing of radiopharmaceuticals treatment’s medical service items
to be clinical-value-oriented, optimize the filing and approval process for new
technologies, and expedite the clinical application of new therapies. The
management rules and pathways for converting radioactive diagnosis and
treatment services into charging items should be defined, and the boundaries
among charging items, clinical diagnosis and treatment technical specifications in
nuclear medicine, and the in-hospital use, management, and storage conditions of
radiopharmaceuticals should be clarified. Establish a charging system easy to
evaluate and regulate and with adaptability to clinical diagnosis and treatment,
which could better reflect the disciplinary characteristics, protection requirements
and innovation, as well as the technical service value of medical personnel.

3.2 Distinguish radiopharmaceuticals from other radioactive
substances in a scientific way, balancing radiation safety with
clinical needs.

3.2.1 Dynamically adjust the radionuclide quota in medical institution based
on clinical needs, optimize the allocation of clinical resources for radionuclide
therapy, and flexibly reduce the limit to the total radionuclide amounts for
radiopharmaceuticals use.

With the characteristics of medical radionuclide considered, measures should be
taken to optimize the pertinent policies for environmental impact assessment and
radiation safety licensing of medical institutions. With the support of regulatory
authorities, proactive intervention in the review of relevant license applications
should be made and the regulatory approval process for licenses such as the
Radiation Safety License required for the in-hospital use of radiopharmaceuticals
should be streamlined. Additionally, the access threshold for environmental
protection assessment should be reduced to assist hospitals in obtaining
qualifications. During radiation safety regulation of radionuclide, the restrictions
on radionuclide utilization in hospitals as well as the total radionuclide amount
limit should be progressively reduced. It is necessary to explore pilot solutions to
support the gradual upgrading of workplace level according to the characteristics
of radionuclear medicine and increase the quota of new radionuclide by
optimizing the allocation of clinical resources for radionuclide therapy.

3.2.2 Make radiopharmaceuticals transportation more scientific and
normalized. Establish nationally unified rules for radiopharmaceuticals



transportation and explore gradual exemptions for transporting
radiopharmaceuticals with safe and controllable radioactive activity levels.

As Class III radioactive substances, radiopharmaceuticals have a comparatively
limited radiation impact on human health or the environment after being
released.*® Their short half-lives mean that delays in transportation can have
serious consequences, such as patients not receiving treatment in a timely manner,
which varies a lot from other radioactive substances. To address these concerns, it
is recommended to: promote the approval process by classification; promote the
scientific and normalized management of radiopharmaceuticals transportation;
optimize the license and approval procedures for road transportation; establish
"green channel" approval model; simplify the requirements for transport vehicles
and personnel; encourage more large domestic logistics enterprises to undertake
radiopharmaceuticals transportation; gradually improve the transportation and
logistics distribution capacity; and give priority to radiopharmaceuticals
transportation. It is also necessary to formulate nationally unified regulations
specifically for radiopharmaceuticals transportation, simplify the approval for
low-risk  products, and explore the feasibility of exemptions for
radiopharmaceuticals transportation within safe and controllable radioactive
activity levels. According to China's 2020 Classification and Catalogue of
Radioactive Substances*', a proposal has been made to offer the possibility of
exemption from the regulation on the transportation of dangerous goods, if the
maximum loading radioactivity of one vehicle is within the limit when delivering
radiopharmaceuticals to hospitals, which provides an optional solution for
transport exemption that can be further detailed and implemented.

3.3 Enhance the standards of clinical application for novel
radiopharmaceuticals to drive quality development of the
industry.

3.3.1 Develop guidelines for the clinical use of new therapeutic radionuclide

(e.g., 7Lu) RLTs to promote standardized and homogenized clinical
application of these therapies.

In light of the recommendations outlined in the expert consensus for clinical
practice*>* on ""Lu-based RLT, there is a compelling rationale for expeditiously

40 Regulations on the Safety Management of Radioactive Substance Transportation (Decree No. 562 of the
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formulating industry guidelines. This is poised to further propel the formulation of
standards for standardized diagnosis and treatment centers of RLT, ensuring their
equitable distribution and driving the normalization and homogenization of
treatment across surrounding medical institutions. Research on '7’Lu-PSMA drugs
conducted in many countries*** suggests that outpatient treatment is feasible.
Given the recognized safety benefits of the '""Lu over 3!l with respect to physical
properties, it is recommended that policy pilots be conducted in selected regions
to assess solutions to shared challenges in promoting clinical application, such as
considering the radiation dose equivalent rate measured at a distance of 1 meter
from the patient after treatment with !”’Lu medication for 6 hours as meeting the
discharge criteria (as recommended in the aforementioned expert consensus).
Concurrently, national authority should initiate related monitoring and research
activities to scientifically determine the radiation dose rates as the patient
discharge standard after treatment. The formulation of pertinent guidelines and
standards will help to ensure the efficacy and safety of new radionuclide drugs
and ultimately contribute to the advancement of diagnosis and treatment level.

3.3.2 Further improve radiation safety regulation standards for radioactive
waste in nuclear medicine to continually improve the optimal level of
radiation protection.

In order to enhance its authority, it is recommended that the clarifications stated in
the Reply Letter be formally incorporated into the revised version of HIJ
1188-2021. It is also necessary to continuously strengthen training and publicity to
ensure the consistent interpretation of clauses and the alignment of management
requirements among ecological and environmental departments, which will allow
the approval procedures of environmental impact assessment in accordance with
the requirements of Reply Letter. It is further recommended to promote the
adaptive upgrading of relevant indicators to international standards while
considering the situation in China. For instance, the monthly average
concentration limit for '3'I wastewater discharge set by the US Nuclear
Regulatory Commission is 370 Bg/L.*® In addition, the industry anticipates that
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authority will consider the prospective increase in clinical needs, engage in
continuous monitoring to accumulate evidence, and improve the requirements for
discharge control indicators of radioactive liquid waste. Moreover, the industry
calls for the refinement of HJ 1188-2021, the optimization and improvement of
the relevant liquid waste discharge control indicators in GB 8978-1996, and the
revision of the total B discharge requirements with reference to international
practices. These actions will help ensure the continuous enhancement of the
optimal level of radiation protection in nuclear medicine department.

3.4 Improve regulations and guidelines for Radiopharmaceuticals
registration and further promote Radiopharmaceuticals R&D

3.4.1 Revise the Administrative Measures for Radiopharmaceuticals to
clarify the definition, management attribute, registration pathway, and
technical requirement of Radiopharmaceuticals and related components.

At present, both Europe and the United States have instituted explicit management
pathway for components such as radionuclide generators and cold kits, and NMPA
has clearly articulated its intention to "study and improve the management method
and related requirement for generators and cold kits." Therefore, it is
recommended that a comprehensive revision of the Administrative Measures for
Radiopharmaceuticals be undertaken to enhance the management method for
generators and cold kits, and to clarify the definition of Radiopharmaceuticals and
related components (radionuclides, chemical precursors, cold kits, radionuclide
generators, etc.) in conjunction with international practical experience. The
regulation of generators as active pharmaceutical ingredients or adjuvant, and cold
kits as radiopharmaceuticals preparations, should be pursued to obtain
independent marketing authorization.

3.4.2 Promote the formulation of implementation regulations and technical
guidelines to better implement supporting policies of radiopharmaceuticals
review and approval.

The State Council document (GUOBANFA [2024] No.53) requires greater
resource allocation to the review and approval of key innovative drugs with urgent
clinical need, and advocates for the formulation of implementation and technical
guidelines for radiopharmaceuticals review and approval supporting policies to
ensure the consistent implementation of these policies. To benefit more Chinese
patients as soon as possible, the review and approval process for novel
radiopharmaceuticals applying for marketing authorization (especially those
already launched overseas) must be expedited to promote early access to more
advanced cancer treatment given the multiple benefits they bring, and optimize
the process of transferring radiopharmaceuticals production from overseas to local



sites.
4. Conclusion

As stated in the Report to the 20" CPC National Congress, people’s health is an
important symbol of national prosperity and power. Biopharmaceuticals are
making significant breakthroughs at an unprecedented pace, and innovative
treatment solutions have the potential to improve and extend patients’ lives. As
radiopharmaceuticals play an increasingly prominent role in the diagnosis and
treatment of major diseases, multi-level and diverse health needs will show a trend
of explosive growth. In this era full of opportunities and challenges, collaboration
among academia, industry, and authority is particularly important as the key to
unlocking the full potential of radiopharmaceuticals. As a dedicated innovative
medicines company, Novartis is a pioneer and leader in the development of
radioligand precisely targeted medicines. Leveraging our expertise in such highly
specialized technology, we are poised to support the Chinese government in its
unwavering commitment to provide comprehensive and full-cycle health services
to the people, in particular to promote the healthy development of the innovative
radiopharmaceuticals industry and ultimately contribute to improving the health of
Chinese people.
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