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Why Should FDA Focus on  
Emerging Technologies? 

•   Emerging Technologies can represent a significant 
advance across one or more FDA regulated product areas. 
•   For medical products, emerging technologies can 
potentially offer: 

–   improved treatments 
–   better prognosis 
–   reduced recovery times 

•  Innovative, emerging technologies can also involve risk  
and uncertainty. 
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Office of the Chief Scientist 
•  Provide cross-center scientific coordination 
•  Provide strategic leadership and support for high quality, 

collaborative, scientific activities that advance regulatory 
science and address important public health issues 
concerning FDA regulated products, including their 
evaluation, quality, safety and effectiveness 

•  Lead agency efforts to protect and enhance scientific 
integrity, and, where substantive scientific differences of 
opinion arise and require review at the FDA level, 
addressing them through appropriate processes 
intended to protect both FDA’s mission and the integrity 
of its science 



Regulatory Science Publications 



What is Regulatory Science? 

•  The application of basic science to the development and 
utilization of new tools, standards, and approaches for 
the assessment of medical product efficacy, safety, and 
quality 

•  The critical bridge between basic scientific research 
discoveries and new marketed products 



Regulatory science at FDA:  
Pillars in Implementation 

•  Leadership, coordination, strategic planning and 
transparency to support science and innovation 

•  Support for scientific excellence, professional 
development and a learning organization 

•  Support for mission-critical applied research, both at 
FDA and collaboratively 

•  Recruitment and retention of outstanding scientists 



Strategic Plan-Purpose 
•  Identify opportunity areas of regulatory science essential to 

the success of FDA’s public health mission 
•  Develop/use the 21st century regulatory science tools and 

approaches for evaluation of 21st century products 
•  Promote innovation through targeted and collaborative 

approaches to regulatory science that enable new 
technologies and product development 

•  Build FDA’s scientific capacity, infrastructure, culture and 
collaborations, including through scientific and professional 
development of FDA’s scientists 



Eight (8) Priority Areas 
•  Modernize Toxicology to Enhance Safety 
•  Stimulate Innovation in Clinical Evaluation & Personalized 

Medicine 
•  Support new Approaches to Improve Product 

Manufacturing and Quality 
•  Ensure FDA Readiness for Emerging Technologies 
•  Harness Diverse Data through Information Sciences to 

Improve Health Outcomes 
•  Enable a Prevention Focused Food Safety System 
•  Facilitate Development of Medical Counter Measures to 

Protect US and Global Health and Security 
•  Strengthen Social and Behavioral Science to Help 

Consumers, Professionals Make Informed Decisions 



Priority Area 4.  
Ensure FDA Readiness to Evaluate 
Innovative Emerging Technologies  

•  Stimulate development of 
innovative medical products 
while concurrently developing 
novel assessment tools and 
methodologies  

•  Develop assessment tools for 
novel therapies  

•  Assure safe and effective 
medical innovation  

•  Coordinate regulatory science 
for emerging technology product 
areas  



A Few Topic Areas1 

Systems Biology 
Wireless Health Care Devices 

Robotics 
Nanotechnology 
Medical Imaging 

Cell and Tissue Based Therapy 
Regenerative Medicine 
Combination Products 

1.  FDA Mission at Risk Science Board Report, 2007 
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Priority Area 4: 
Case Study-Nanotechnology 

•  Evolving state of science on biological interactions and 
methodologies for assessing safety, effectiveness, 
performance, and product quality 

•  Different applications and routes of exposure 
•  High degree of interest among academia, industry, and 

trade stakeholders 
•  Regulatory approaches continue to evolve within federal 

agencies and international counterparts 



Sunscreens 
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Why Do We Need Regulatory Science? 

•  Enable major investments and advances in basic sciences 
to translate faster into products to benefit consumers  

•  Protect consumers by applying best possible science to 
support regulatory activities and decision-making 
–  Pre-market review 
–  Post-market surveillance 

•  Keep pace with and fully utilize advances in innovation, 
while also facilitating development of innovative products 
that benefit consumers and patients 
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National Nanotechnology Initiative 
 

Collaborative, Multi-agency, Cross-cut Program Among 
25 Federal agencies, 15 of which have specific 

nanotechnology budgets  
 

Funds R&D to advance understanding and control of 
matter at nanoscale toward: 
National economic benefit 

National and homeland security 

Improved quality of life 

Internal –  
Nanotechnology Task Force 

External (United States Government) –  
National Nanotechnology Initiative 



18 

FDA’s Nanotechnology  
Regulatory Science Plan 

http://www.fda.gov/ScienceResearch/SpecialTopics/Nanotechnology/default.htm 
 

Program Management 
•  Program Administration 
•  Tracking Projects 
•  Coordination 
•  Oversight 
Strategic Partnerships 
•  Domestic 
•  International 
 



FDA’s Regulatory Science  
Approach to Nanotechnology 

Program  
Framework 

Coordination 

Staff 
Training 

Core Laboratory 
Facilities 

Collaborative Opportunities for 
Research Excellence in Science 



FDA’s Regulatory Science Program in Nanotechnology-Intramural Activities 
FDA Programmatic 

Investment Area 2011 2012 2013 Program 

FDA Staff Training  

X X X Center Workshops 

X X X Introduction to Nanotechnology online  

X X Applied Courses in Nanotechnology online 

(pilot) X Hands On Laboratory Course 

X Ad hoc Topic Specific/Product Relevant Review Courses 

X External Training Opportunities  

X FDA Nanotechnology Regulatory Science Research Workshop 

FDA Core Facilities 

X X X Center Specific Laboratories 

X X X NCTR Core Facility 

X X White Oak Core Facility 

X X FDA Coordination Plan (Safety, Toxicology, Characterization, 
Manufacturing) 

X Public Private Partnerships with External Stakeholders 

X Joint funding Laboratory Facility Projects 

FDA Intramural 
Regulatory Science 
Research (CORES) 

X X X Center Specific Projects 

X X X CORES Program 

X X External Peer-Review 

X Engage Domestic & International Research Opportunities  

X Additional Product Specific Regulatory Science Research 



Staff Training and Professional Development 
 

Target Audiences 

Staff with different needs 
•  Review Staff 
•  Research Staff 
•  Field Staff 
•  Regulatory Policy Staff 
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Equipment Core Facilities Use/Outcomes 

•  Support the conduct of research to establish methods for use by 
Agency scientists (e.g. quantification of nanomaterial ionization in vitro 
and in vivo); 

 

•  Provide equipment and expertise to conduct specific measurements or 
assays for FDA scientists; 

 

•  Provide within-Agency expertise for confidential consultations 
regarding nanomaterial characterization or quantification; 

 

•  Provide equipment and expertise to train Agency scientists on 
measurement techniques for nanomaterials (“hands-on”); 

 

•  Maintain equipment for use by Agency scientists on projects; and  
 

•  Augment other existing equipment at each Center. 

 
 



FDA’s Nanotechnology CORES Program 
Collaborative Opportunities for Research Excellence in Science 

 
•  Physico-chemical characterization in FDA-

regulated products 
•  Nonclinical modeling of nanomaterials in FDA-

regulated products 
•  Risk characterization information 
•  Risk assessment 
•  Risk communication 



Coordinating Regulatory Science 
in Nanotechnology 

Nanosilver Nano TiO2 / 
Nano ZnO Nanogold 

Connect labs using similar:  
1) methods; 2) materials; 3) applications; or 4) research categories 



Where does Regulatory Science fit into 
product development? 



Additional Activities  



FDA Approach to Nanotechnology 

•  Science 
•  Regulatory Research 
•  Staff Training & Professional Development 
•  Policy 
•  Communication 



Coordination with External Stakeholders 
Centers for Excellence in  

Regulatory Science & Innovation 
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Centers of Excellence in 
Regulatory Science and 

Innovation  
•  FDA funded 2 awards / 3 years (depending upon availability of 

funds) 
•  Three Main Components: 

•  Regulatory science collaborative research, focused on 
FDA Priority areas 

•  Staff training and scientific exchange (bi-directional) 
•  Core dedicated infrastructure to support the above 

•  FDA’s Collaborating Centers of Excellence in Regulatory 
Science and Innovation (CERSI) Cooperative Agreement RFA 
awarded to Georgetown University and University of Maryland 



Building New Partnerships 
Centers for Excellence in Regulatory Science and Innovation 

FDA Program Officer
 

FDA Program Manager
 

CERSI Grantees
 

Professional Development and Training

FDA Office of Scientific 
Professional dEvelopment

 

FDA Representative from 
Centers

 

CERSI Grantee Scientific & 
Technical Team

 

Collaborative Regulatory Science Projects Administrative and Grant Management

FDA Representative from 
Centers

 

CERSI Grantee Scientific & 
Technical Team

 

FDA Office of Chief Scientist 
and Office of Acquisition and 

Grant Services
 

CERSI Grantee 
Administrative Team
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Centers for Excellence 
Current Work & Next Steps  

•   Established FDA Staff Working Groups and Scientific  
  Steering Committee 

•   Identified regulatory science research milestones  
•   Building staff training and professional development  

  opportunities 
•   Conducting site visits (biannually) 
•   Engage and seek guidance from the FDA Staff, Science 
     Board, External stakeholders 
•   Continue to evaluate outcomes 
 



Overview 



Wrap Up 



Emerging Technologies at FDA 
A Program Perspective 

•   Agency’s Regulatory Science approach within the 
Strategic Plan for Regulatory Science 

–   Priority Area 4 - Emerging Technologies 
•   Implementation Plan 

•   Cross Agency Working Groups 
•   Science 
•   Regulatory Research 
•   Policy 
•   Staff Training & Professional Development 
•   Communication 

•   Topic Specific Advances 



A Few Topic Areas1 

Systems Biology 
Wireless Health Care Devices 

Robotics 
Nanotechnology 
Medical Imaging 

Cell and Tissue Based Therapy 
Regenerative Medicine 
Combination Products 

1.  FDA Mission at Risk Science Board Report, 2007 
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Principles for Regulation and  
Oversight of Emerging Technologies1 

•   Scientific Integrity 
•   Public Participation 
•   Communication 
•   Benefits and Costs 
•   Flexibility 
•   Risk Assessment and Risk Management 
•   Coordination 
•   International Cooperation 
•   Regulation 
1.  Memorandum for the Heads of Executive Departments and Agencies, March 11, 2011 
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Advancing Regulatory Science Website 
http://www.fda.gov/ScienceResearch/SpecialTopics/RegulatoryScience/default.htm 
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Questions 
 
Carlos Peña, PhD, MS 
Director 
Emerging Technology Programs 
Office of the Commissioner 
Food and Drug Administration 
10903 New Hampshire Avenue 
WO32-4264 
Silver Spring, MD 20993-0002 
Tel 301-796-8521 
Email carlos.pena@fda.hhs.gov 


