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Regulatory science for accelerating patient access to 
innovative, safe and effective medical devices

Office of Science and Engineering 
Labs (OSEL/CDRH/FDA) 

Dedicated to promoting innovation for 
the development of new lifesaving 

medical devices

OSEL is organized into 20 program 
areas 

AI/ML program is one of the largest

OSEL outputs are regulatory 
science tools (RSTs)

Innovative tools for assessing safety or 
effectiveness of emerging technology 

that innovators can readily (and 
voluntarily) incorporate into all stages 

of device development

Contact at OSEL_CDRH@fda.hhs.gov 

RST Catalog: https://cdrh-rst.fda.gov/ 
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AI/ML Devices by FDA 
Product Areas

Source: https://www.fda.gov/medical-
devices/software-medical-device-
samd/artificial-intelligence-and-machine-
learning-aiml-enabled-medical-devices

Radiology devices driven by developments in 
AI image processing.
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Performance assessment

Device development

OSEL/CDRH/FDA REGULATORY SCIENCE PROGRAM ON AI: 
6 PROGRAM PRIORITIES
WWW.FDA.GOV/MEDICAL-DEVICES/MEDICAL-DEVICE-REGULATORY-SCIENCE-RESEARCH-PROGRAMS-CONDUCTED-OSEL/ARTIFICIAL-INTELLIGENCE-PROGRAM-RESEARCH-AIML-BASED-MEDICAL-DEVICES

Synthetic 
data

Addressing 
limitations 

of imperfect 
patient 

datasets and 
use of 

synthetics

Bias

Quantifying 
algorithmic 

bias and 
reducing 

performance 
difference 

among 
subgroups

Metrics

Metrics to 
evaluate AI 
(including 
variable 

reference 
standard)

Evolving AI

Performance 
evaluation 
tools for 

evolving AI

Emerging 
uses

Evaluating 
new uses for 

improving 
and 

automating 
healthcare 

(triage, rule-
out, LLMs, 

VLMs)

Post-market 
monitoring

Effective 
post-market 
performance 
monitoring

Data
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It's (almost) all about the data

 Credit: Adapted from the internet
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INDEX: First ARPA-H/FDA Collaborative Program
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Output
Gen Ai Device

Example Use Case of Generative AI in Radiology

Source: Indiana University  Chest X-ray Collection | Open-i
©Copyright Policy- open-access License 
No changes were made.
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Inputs

Prompt: Generate 
a radiology report 
for the provided 
chest x-ray 

Prompt: Generate 
a radiology report 
for the provided 
chest x-ray 

Prompt: Generate 
a radiology report 
for the provided 
chest x-ray 

Prompt: Generate a 
radiology report for the 
provided chest x-ray 

Prompt: Generate a 
radiology report for the 
provided chest x-ray 

Clinician-generated report

Indication: recent onset 
increased SOB

Impression: Unchanged 
loculated right pleural fusion. No 
change chronic interstitial lung 
disease

Clinician

Device-generated report
…

https://openi.nlm.nih.gov/detailedresult?img=CXR111_IM-0076-1001&req=4
http://creativecommons.org/licenses/by-nc-nd/4.0/
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Performance Assessment Strategies: BENCHMARKING
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Evaluating models on specific tasks 
using external test datasets and 
predetermined metrics.

What is it?

• Practical and available

• Allows head-to-head comparisons

• Large scale

Advantages

• Limited in tasks and datasets

• Train-to-the-test overfitting

Disadvantages
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Clinical Reader Study

Performance Assessment Strategies: EXPERT EVALUATION

Evaluating models using expert 
annotations as the reference 
standard.

What is it?

• Adaptable to new medical tasks

• Direct clinical relevancy

Advantages

• Resource intensive

• Subjective and highly variable

Disadvantages

Clini
cian

Clini
cian

Clini
cian

Clini
cian

Expert
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Right vs left
Fusion versus effusion
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Performance Assessment Strategies: MODEL-BASED EVALUATION

Model-Based 
Approach

Evaluating models using a model-
based approach (may be based on 
genAI) with human oversight

What is it?

• Augments human evaluation

• Scalable

Advantages

• Burdensome validation

• Inter-model leakage

Disadvantages

10

Human Oversight
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Radiologist
Evaluation

Radiology Report

Findings

Impression

GenAI-enabled medical 
device

GenAI-generated 
Impression

Is Model-based Evaluator non-inferior 
to the Radiologist’s evaluation? 

Model-based
Evaluator

Current research in OSEL aims at developing a case-agnostic 
approach to characterizing factual accuracy: Are the findings in 
the GenAI-generated report found in the reference report?

Performance Assessment Strategies: MODEL-BASED EVALUATION

Evaluating models using a model-
based approach (may be based on 
genAI) with human oversight

What is it?

• Augments human evaluation

• Scalable

Advantages

• Burdensome validation

• Inter-model leakage

Disadvantages
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Performance Assessment Strategies for genAI
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• Evaluating models on specific 
tasks using external test 
datasets and predetermined 
metrics.

Benchmarking

• Practical and available

• Allows head-to-head 
comparisons

• Large scale

Advantages

• Limited in tasks and datasets

• Train-to-the-test overfitting

Disadvantages

• Evaluating models using 
expert annotations as the 
reference standard.

Expert Evaluation

• Adaptable to new medical 
tasks

• Direct clinical relevancy

Advantages

• Resource intensive

• Subjective and highly variable

Disadvantages

• Evaluating models using a 
model-based approach (may 
be based on genAI) with 
human oversight

Model-based evaluation

• Augments human evaluation

• Scalable

Advantages

• Burdensome validation

• Inter-model leakage

Disadvantages
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Hallucinations
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Generative AI suffers from fakes (hallucinations)
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Summary of Regulatory Science Challenges in 
Medical AI

18

Accessible and 
sustainable data 

platforms aligned with 
regulatory requirements

Evaluation platforms including 
new evaluation methodologies 
and new performance metrics

Synthetic data: How to evaluate 
quality of synthetic datasets?
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Thank you for your attention

19


	Default Section
	Slide 1: Healthcare AI: Challenges in Regulatory Science
	Slide 2: Regulatory science for accelerating patient access to innovative, safe and effective medical devices
	Slide 3: AI/ML Devices by FDA Product Areas
	Slide 4: OSEL/CDRH/FDA Regulatory Science Program on AI:  6 Program Priorities www.fda.gov/medical-devices/medical-device-regulatory-science-research-programs-conducted-osel/artificial-intelligence-program-research-aiml-based-medical-devices
	Slide 5: It's (almost) all about the data
	Slide 6: INDEX: First ARPA-H/FDA Collaborative Program
	Slide 7: Example Use Case of Generative AI in Radiology
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Hallucinations
	Slide 14: Generative AI suffers from fakes (hallucinations)
	Slide 18: Summary of Regulatory Science Challenges in Medical AI
	Slide 19: Thank you for your attention


