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Digitization Across the Health Care 
Continuum

www.fda.gov

Leveraging computing power, sensors,

connectivity, and software.

Moving health care 

from the clinic to the 

patient.

Understanding patient’s 

behavior and physiology 

“in the wild.”

Focusing on prevention 

for early/smaller 

interventions.
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World of SaMD and Artificial Intelligence

www.fda.gov

Artificial Intelligence (AI)
Programming computers to perform tasks to mimic human capabilities- such as understanding 

language, recognizing objects and sounds, learning, and problem solving – by using logic, decision 
trees, machine learning, or Deep Learning

Machine Learning (ML)
Subset of AI that gives “Computers the ability to learn without being 

explicitly programmed” (Arthur Samuel 1959)

Deep Learning
Subset of ML - enable 

computer to teach itself 
by exposing  it to vast 

amount of data

Supervised Learning
(labeled data)

Unsupervised Learning

Reinforcement LearningSemi-supervised Learning
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Challenges
Evaluation of safety and effectiveness:

www.fda.gov

Open questions:
• Continuous learning while ensuring safety and effectiveness

• Availability for large and robust datasets with representable clinical 
variability

• Continuous Algorithm updates

• Interpretability and explain-ability of the “basis of the recommendation”

Current hardware 
devices

Fixed Algorithm 
SaMD

Deep Learning 
SaMD

Human modifies, 
we understand

Human/technology 
modifies, can be 

explained

Technology 
modifies, cannot 

be explained
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The rapidly evolving nature of digital health is 
sparking a paradigm shift

5

Premarket timeline suited for hardware
based products

Software development timelines,  software 
development practices + rapid iterations

Deterministic risks, known 
responsibilities, physical products

Evolving issues: cybersecurity; distributed 
responsibilities, non-physical products

Potential for exponential increase in 
volume of submissions

Stable program volume: ~3,500 510(k) 
submissions / 2200 pre-submissions

Current Regulatory Paradigm Digital Health Paradigm Shift

www.fda.gov
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FDA Pre-Cert Program

An organization-based streamlined regulatory approach

for 
Software as a Medical Device

that relies on a demonstrated 
Culture of Quality and Organizational Excellence 
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Concept: A reimagined approach using FDA Pre-Cert

www.fda.gov

Clinical Trials

Outcomes 
research

Commercial 
Distribution & 

Real-World Use

e.g. lower-risk software, 
certain modifications

Real World 

Data 

Collection 

Based on 
SaMD Risk + 

Pre-Cert level Streamlined 
Premarket 

Review

FDA Pre-Cert 
level
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Program Update

www.fda.gov
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2018 2019

Pre-Cert Program Roadmap

Jan Dec

www.fda.gov

Dec
Jan

Pre-Cert 
2.0

Pre-Cert 1.x

Dec

Build - Test - Iterate Integrate Pre-launch Launch

Pre-Cert 
1.0
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Provide ongoing input 
through the Public Docket

Ask Questions 
about the Program

FDAPre-CertPilot@fda.hhs.gov

Look for ongoing 
Program updates

bit.ly/Precertupdates bit.ly/docketjan18

mailto:FDAPre-CertPilot@fda.hhs.gov
http://bit.ly/Precertupdates
http://bit.ly/docketjan18

