U.S. Nuclear Regulatory Commission
Advisory Committee on Medical Uses of Isotopes

Subcommittee on Potential Al Deep Learning Applications for NRC Medical Enterprise

Draft Report
Submitted on: April 1, 2026

Subcommittee Membership:
Andrew Einstein, M.D., Ph.D. (Chair)
Joanna Fair, M.D., Ph.D.
Michael Folkert, M.D., Ph.D.
Josh Mailman, M.B.A.
Hossein Jadvar, M.D., Ph.D.

Non-voting Consultant: John Angle, M.D.

NRC Technical Staff Resource: Maryann Ayoade, M.S.



Subcommittee Charge

The Artificial Intelligence (Al) subcommittee was established by Dr. Hossein Jadvar on April 7,
2025. The Subcommittee was tasked with exploring and evaluating the potential applications of
Al and deep learning technologies to enhance the efficiency and effectiveness of the Nuclear
Regulatory Commission's (NRC) medical staff and ACMUI.

Background
Artificial intelligence (Al) is revolutionizing technology as well as processes throughout society,
and in the United States government in particular.

Specific objectives for the subcommittee have included:

1. Data Analysis and Efficiency: Investigate how Al tools can be utilized to streamline the
analysis of NRC medical data, including but not limited to the National Materials Events
Database (NMED), to identify trends, gaps, or areas of concern.

2. Process Optimization: Assess how Al can improve the efficiency of NRC medical
regulatory processes, such as event reporting, compliance monitoring, and data
management, to support faster and more accurate decision-making.

3. Knowledge Gap ldentification: Explore Al's capability to mine existing NRC medical
data to uncover potential gaps in knowledge, regulations, or oversight that could
enhance safety and regulatory effectiveness.

4. Benchmarking and Best Practices: Review existing Al applications in similar domains,
such as the FDA's MAUDE database, to identify models or approaches that could be
adapted for NRC use.

5. Recommendations: Develop actionable recommendations for the NRC staff and
ACMUI can take regarding the adoption, implementation, or further exploration of Al
tools, including considerations for agency policies, technical feasibility, and resource
requirements.

6. Agency Alignment: Coordinate with NRC staff to understand the agency’s current
stance and policies on Al adoption and ensure recommendations align with broader
agency goals and constraints.

Existing Al initiatives within the NRC

Already there have been extensive efforts within NRC to incorporate Al technology. The Al
subcommittee and Medical Safety and Events Assessment Branch members discussed these
efforts in detail with Taylor Lamb and Mathew Dennis, Senior Data Scientists at NRC, who
addressed the applications, resources, responsibilities, and monitoring of Al usage in the NRC,
as it relates the medical use of isotopes, as follows.

Overview of NRC Al Strategic Plan, NUREG-2261"

Introduction: NRC’s Al Strategic Plan for 2023-2027 can be found at
https://www.nrc.gov/docs/ML2313/ML23132A305.pdf. Work is predominantly on NRC-
regulated uses of Al rather than building internal tools. Focus is proof-of-concept projects
that transition from the Office of Research to the Office of the Chief Information Officer
(OCIO).

Scope: To help the NRC prepare for Al applications in various regulatory areas, including
materials, radiation protection, safety, security, operating reactors, and advanced reactors.
Agnostic to specific Al technologies, making it applicable to current and future Al
developments.

Content: Includes developing pilot studies, creating an NRC Al strategy, and using
generative Al tools like OpenAl and Microsoft 365 Copilot. The focus is on enhancing
efficiency and knowledge management within the agency.
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e Al Readiness: Created to ensure that the NRC could effectively review and license Al
applications in regulated areas, especially with the rapid advancements in Al technologies
like ChatGPT and large language models.

Use of Al in Regulatory Functions

The current regulatory framework can accommodate new technologies. It includes the potential
for Al to write safety analysis reports (not entire reports, but summaries) and the use of
robotics for radiation survey monitoring in nuclear power plants (currently controlled by
humans, but with potential for future autonomous applications.

Al Strategic Plan Goals
Significant progress has been made in implementation, including developing a training program,
a competency model, and an organizational framework to prepare the NRC staff for Al
applications.

e Goal 1 (Primary): Ensure NRC Readiness for regulatory decision making

e Goal 2: Establish an Organizational Framework to Review Al Applications

e Goal 3: Strengthen and Expand Al Partnerships

e Goal 4: Cultivate an Al-Proficient Workforce

e Goal 5: Pursue Use Cases to Build an Al Foundation Across the NRC

Regulatory Gap Analysis
Assessed existing regulations and guidance to identify gaps and usable standards for Al
applications in the NRC's regulatory framework.

+ Findings: The regulatory framework is generally robust, but there are specific areas
where gaps exist, particularly in special computation, radiation safety support, and
training and human factors engineering. These gaps must be addressed.

¢ Next Steps: Could include creating new regulatory guides or modifying current
regulations based on the gap analysis. A working group has been formed to make
recommendations, with a recommendation expected at the September Al workshop.

Al Project Plan

e Available on the NRC web site at https://www.nrc.gov/docs/ML2313/ML23132A305.pdf.

¢ Includes milestones and metrics to show progress on strategic goals.

e Early wins include completing one-third of the project milestones, cross-agency
collaboration (federal, state, and international agencies) and a mock tabletop exercise for Al
applications in reactor systems conducted with Argonne National Laboratories and Sandia
National Laboratories.

Organizational Framework
Includes the NRC Al Community of Practice and the Al Steering Committee, providing strategic
alignment, direction, and coordination of resources and priorities for Al-related activities:

¢ NRC Al Community of Practice: Includes members from across the agency interested
in Al. Facilitates the sharing of knowledge, best practices, and lessons learned related to
Al technologies and their applications.

e NRC Al Steering Committee: Provides strategic alignment and direction for Al-related
activities. Composed of division directors or their alternates from multiple NRC offices;
co-chaired by the Chief Data Officer and the Responsible Al Officer. Responsible for the
centralized coordination of resources, priorities, and use case analysis for Al
applications.



International Collaboration
Ongoing international collaborations are occurring with NRC’s regulatory counterparts in the
United Kingdom, Canada, and France. For example, NRC is working with the United Kingdom
Office of Nuclear Regulation, Canadian Nuclear Safety Commission, and the France Authority
for Nuclear Safety and Radiation. Some specific collaborations have included:
e CANUKUS Paper
Considerations for Developing Atrtificial Intelligence Systems in Nuclear Applications
(CANUKUS) was a collaborative project by the Canadian Nuclear Safety Commission
(CNSC), the UK's Office for Nuclear Regulation (ONR), and the U.S. NRC
(https://www.onr.org.uk/media/03zl1osf/canukus _trilateral_ai_principles paper 2024 08
28-final.pdf). The paper provides high-level principles for integrating Al/ML technologies
safely and securely into nuclear operations. The authors recognized “Al could support
outcomes that are not readily attainable via non-Al techniques. For example, Al could
analyze a much larger volume of data than conventional approaches”. The document
carefully outlines the spectrum of Al applications from providing humans insight to fully
autonomous systems. They further discuss the importance of collaboration on defining
system boundaries including data availability, constraining software input and output,
and principles of system isolation.
¢ Human Failure Causal Coding Project
Another project with French and German counterparts has focused on developing a
natural language processing tool to encode data based on human failure events at
nuclear power plants. The project aims to train a model using old classification schemas
and apply it to new operating experience data. The project is nearing completion,
e Regulatory Sandbox Initiative
NRC has been involved in a collaborative regulatory sandbox project with international
partners, including Canada, the UK, Japan, Korea, and France. The project aims to bring
together regulators and industry to work through enablers and disenablers for adopting
innovative technology like Al in the nuclear domain.

Medical Events

A subtopic of particular interest in the realm of Al is the analysis and reporting of medical events.
Medical Events is a standing subcommittee of the ACMUI, currently chaired by Dr. Richard
Harvey. This subcommittee meets regularly to review available data on medical events
submitted primarily through the Nuclear Material Events Database (NMED;
https://nmed.inl.gov/default). These reports are organized and reviewed first by the NRC staff,
and then the membership of the subcommittee spends a substantial amount of time evaluating
individual reports to derive as much information as possible on the types of events that are
occurring, rates/trends of such events, potential causes, and potential interventions. Even with
coordinated effort of medical experts with extensive experience in this area, there are gaps in
information that limit the conclusions that can be drawn and the recommendations that can be
made by the subcommittee and the NRC staff.

Analysis of medical events through Al is an emerging area of research and administrative
application. In the subcommittee’s meetings with representatives from the U.S. Food and Drug
Administration (FDA), they noted that efforts were underway to use Al to analyze their own
datasets, an example of which is the Manufacturer and User Facility Device Experience
(MAUDE; https://lwww.accessdata.fda.gov/scripts/cdrh/cfdocs/cfmaude/search.cfm) Database
for medical device issue reporting. While these efforts are in their early stages and there is
much work to be done to improve the access of the Al tools to the data sources, this represents
an area where collaboration between the NRC and FDA could improve efficiency and avoid
redundant work.




Ideally, Al can potentially be used in several ways to improve reporting and analysis of medical
events.

o Data Entry: Al could be incorporated at the initial reporting step to analyze submissions
and trigger requests for additional/more specific information.

o Filtered Reporting: Using NLP (Natural Language Processing): automated summaries
and analysis of trends in medical events over time can simplify the review process and
identify areas of concern, as well as facilitate categorization of the events. Al tools could
be used to summarize the data that is already in NMED and significantly reduce the time
it takes to create the reports.

e Corrective Action Plans: Given sufficient data on best practices for corrective actions, Al-
generated corrective plans could be created, reviewed, and shared with licensees to
improve safety.

¢ Presentation and Public Review: Al can also simplify the process of organizing the
materials for presentation and public review.

Lessons from Other Organizations: Executive Office of the President

A report issued by the Office of the President in July 2025, entitled “Winning the Race.
America’s Al Action Plan”, summarizes the President’s approach to Al." It encourages the use
of Al, calling for America to retain dominance in this global race, as reflected in Executive Order
14179, “Removing Barriers to American Leadership in Atrtificial Intelligence.” This Action Plan is
based on three pillars: innovation, infrastructure, and international diplomacy and security. It
calls for the US to innovate in Al more rapidly and comprehensively than our competitors,
across every field. It places as a priority the prevention of our advanced technologies from
being misused by malicious actors and monitoring for unforeseen risks of Al.

The report includes numerous recommended policy actions. One specific recommended policy
action includes establishing regulatory sandboxes or Al Centers of Excellence, an activity in
which NRC has already begun efforts, as detailed above. Another recommended policy action
is to launch domain-specific efforts, in areas such as healthcare and energy, led by the National
Institute of Standards and Technology, to convene stakeholders to accelerate the development
and adoption of national standards for Al systems and to measure the increase in productivity
from Al. A series of policy actions focus on accelerating Al adoption in the Federal government.
These include creating a talent-exchange program designed to allow rapid details of Federal
staff to other agencies; participating in such a program will enable both sharing NRC’s expertise
in the Al space with other agencies, as well as drawing expertise existing in other agencies.
These may include for example the expertise gained in the development of FDA’'s MAUDE
database, and FDA'’s recently-introduced Elsa large language model-powered Al tool.? Elsa is
built within a high-security GovCloud environment and offers a platform for FDA employees to
access internal documents and assist with reading, writing, and summarizing, including
summarization of adverse events, activities which would be of use for NRC employees.

Lessons from Other Organizations: National Institutes of Health (NIH)
While the subcommittee was not able to meet directly with representatives from the NIH, they
did provide us with background on the current efforts/activities related to Al at the NIH.
At this point, Al has become a standard integrated tool rather than a specific point of research.
The NIH Office of Data Science Strategy (ODSS) maintains a website® that summarizes their
initiatives in the Al front and the overall 2025-2030 strategic plan for data science, and links to a
number of programs, including:

e The Networking and Information Technology Research and Development (NITRD)

Program, that is working to develop and apply advanced information technology (IT),



computing, networking, and software capabilities for the US, and also houses the
responses from the request for information to obtain public input from all interested
parties on the Development of an Artificial Intelligence (Al) Action Plan (“Action Plan”)
directed by a Presidential Executive Order (Executive Order 14179) and the prior
National Artificial Intelligence Research and Development Strategic Plan.

e The NIH “AIM AHEAD” program that is working to establish coordinated multidisciplinary
partnerships to develop Al/Machine Learning models, beginning with electronic health
record (EHR) data.

e The Bridge to Artificial Intelligence (Bridge2Al) designed to propel biomedical research
forward by facilitating widespread adoption of Al to address complex biomedical
challenges beyond human intuition.

e The NIH has also been collaborating directly with the Department of Energy (DOE) on
projects related to the medical use of isotopes and recently co-hosted the “DOE-NIH
Joint Workshop on Computational Modeling to Advance Novel Medical Isotopes for
Radiotheranostics” on September 27, 2024*. The workshop brought together experts
from government, academia, and industry, and emphasized the role of interdisciplinary
collaboration between the DOE and NIH to address infrastructure and supply for medical
isotopes domestically, improve efficiency of regulatory pathways, and investigate how to
integrate computational tools into radiopharmaceutical-based therapies. Specific to Al
collaborations between the DOE and NIH were the role of Al-driven modeling, machine
learning, and digital twin technologies in optimizing dosimetry, dynamically personalizing
treatments, and reducing time to clinical adoption. The workshop conclusions
emphasized the need for continued strategic collaboration and sustained resources to
advance next generation radiotheranostics and ensure accessibility of safe and effective
therapies.

e The NIH is actively developing its policies on Al and seeking public input®, and current Al
policy considerations and guidance are available at
https://osp.od.nih.gov/policies/artificial-intelligence/. The NIH experience with Al is also
overwhelming from a grant application front. As they were receiving too many grants
generated by Al tools, they had to create a new Al grant application policy limiting
applicants to only submit 6 grants per year. Moreover, the NIH has initiated the
“Precision Medicine with Al: Integrating Imaging with Multimodal Data (PRIMED-AI")
funding program that aims to develop innovative Al-powered clinical decision ‘support
(CDS) tools to enable new personalized medicine strategies. PRIMED-AI program will
incorporate four foundational components: (1) combining imaging and non-imaging data,
(2) developing Al tools, (3) implementing the Al tools in the clinic, and (4) building trust
and coordination amongst researchers, clinicians, and patients. The details of this new
funding opportunities are expected to be announced in early fall 2025 with the current
forecasts available at: https://simpler.grants.gov/search?query=PRIMED-AI.

Lessons from Other Organizations: General Services Administration

The U.S. General Services Administration (GSA) provides centralized procurement for the
federal government, including technology services. On August 14, 2025
(https://www.gsa.gov/about-us/newsroom/news-releases/gsa-launches-usai-to-advance-white-
house-americas-ai-action-plan-08142025), GSA introduced USAI (usai.gov), including a
generative Al suite including an Application Programming Interface, an integrated platform
providing government users with access to multiple large language models (current models
listed on the website include Anthropic’s Claude Haiku 3.5 and Claude Sonnet 4, OpenAl's GPT
4.1, Meta’s Llama 3.2, and Google’s Gemini 2.5), each of which has unique capabilities. This
tool provides powerful tools including chat-based Al, code generation, and document




summarization for government users. USAi operates in Federal Risk and Authorization
Management Program (FedRAMP) authorized environments, to leverage some of the best Al
technology while ensuring information safety. GSA is currently offering a 6-month free trial
(https://www.usai.gov/partnerships/) through June 2026 to help federal agencies adopt Al
capabilities and improve mission delivery, which includes $25,000 in token consumption.
Consideration of USAi would enable NRC to go beyond our current use of Microsoft Copilot to
utilize the best features of Al products from Anthropic, OpenAl, Meta, and Google.

Lessons from Other Organizations: Conference on Radiation Control Program Directors
The Conference of Radiation Control Program Directors (CRCPD) has established a working
group, G-76, dedicated to exploring the use of Artificial Intelligence (Al) in radiation protection.
The CRCPD working group has been conducting extensive research over the past year,
collecting content from service providers on the use of Al in the medical field. This research is
informing their assessment of the benefits and risks of using Al in radiation protection.

Lessons from Other Organizations: International Atomic Energy Agency (IAEA)

The IAEA’s principal objective is “to accelerate and enlarge the contribution of atomic energy to
peace, health and prosperity throughout the world’. The Nuclear Medicine and Diagnostic
Imaging Section of the IAEA focusses on fostering the safe use of nuclear medicine (NM) and
diagnostic imaging (DI) procedures for both diagnosis and therapy. This Section participates in
providing guidance for planning and setting up NM/DI departments and promoting appropriate
use of medical imaging, in advising on how to adhere to international and national standards
and regulations, in implementing quality management systems, and in supporting continuing
education for professional staff. Similarly, the Applied Radiation Biology and Radiotherapy
Section of the IAEA deals with the medical use of radiation for the treatment of patients with
cancer with the objective to improve the availability and safe use of radiotherapy in IAEA
Member States.

In 2021, the IAEA hosted a Technical Meeting on Atrtificial Intelligence for Nuclear Technology
and Application with the aim to ascertain the current situation and identify priorities for future
activities and how the IAEA can support their implementation (1). The meeting discussed broad
topics on human health, food and agriculture, water and environment, nuclear physics and data
management, nuclear power and fusion, and nuclear safety and safeguard verification. The
IAEA emphasized following the FAIR (findable, accessible, interoperable, and reusable)
principles and Open Science best practices for data sharing, management, and analysis. A
major emphasis was also placed on Ethics of Nuclear and Al Technologies (ENAI).

In the human health arena, the IAEA workshop acknowledged that Al tools are not widely used
in radiotherapy and medical physics with challenges remaining in the clinical implementation of
the Al-based tools and in technical, ethical and legal domains.”®2 The recently published
guidelines may help to ease these challenges including efforts in selection, specification,
validation, quality assurance, and harmonization and education in the use of Al-based tools.® 0
Similar opinions were expressed for the domain of medical imaging and nuclear medicine,
although it was acknowledged that Al tools are being employed and tested in few coordinated
research projects on CT imaging (COVID-19, lung cancer) and chest X-rays (tuberculosis).

In conclusion, the IAEA is actively engaged in discussions on how to employ safe, effective, and
ethically proper Al-based tools in all aspect of its mission driven activities, including those
relevant to human health. IAEA and NRC share numerous priorities related to Al and the
medical uses of isotope; partnerships in addressing these commonalities could benefit both
organizations.



Summary

In summary, the subcommittee found the preparation and support for Al in NRC to be well
organized and thorough. The level of supervision and leadership is excellent. The following
summarizes our recommendations in order of priority.

Recommendations

1.

NRC shares numerous priorities related to Al and the medical use of isotopes with other
federal agencies and international organizations. Additional partnerships addressing these
commonalities could benefit NRC. Participating in the recently-proposed talent exchange
program in American’s Al Action Plan, will enable both sharing NRC’s expertise in the Al
space with other agencies, as well as drawing expertise existing in other agencies, for
example the expertise gained in the development of FDA’s MAUDE database.
Consideration of the U.S. General Services Administration’s USAi platform would enable
NRC to go beyond our current use of Microsoft Copilot to utilize the best features of Al
products from Anthropic, OpenAl, Meta, and Google as well.

The quality and quantity of data used for Al applications is critical. NRC has in the past
faced challenges with legacy data. Priority should be placed on having Al solutions that
can utilize legacy data collected by the NRC in any form for effective future Al use, and
moving to an ingestion pipeline that ensures data are in a usable format and of high quality.
This is in line with America’s Al Action Plan, which recommends establishing minimum data
quality standards in Al model training.

The subcommittee sees an immediate opportunity for enhancing the medical event
database to take advantage of Al resources, as detailed above. The current ME database is
a PDF file; putting it into a more searchable format is recommended.

While there is no currently-identified need for Al in the medical isotopes space within NRC,
this should be further explored. In line with America’s Al Action Plan, we need to innovate
faster and more comprehensively than our counterparts elsewhere. For example, NRC is
not currently using Al for dosimetry models, but Al has potential such use.

NRC should aim to participate in national healthcare-specific efforts convening stakeholders
to accelerate the development and adoption of national standards for Al systems and to
measure the increase in productivity from Al.
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