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Leveraging Innovation and Change
Through Regulatory Science Initiatives
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Director
Office of Translational Sciences
Center for Drug Evaluation and Research
Food and Drug Administration

2 S o oS 'Ju

- : |
! “‘\l' : _ O, i
f'l ‘_7; i’| ’ |

L
il |
| | ‘AN ) - |

L

i
I



rL) U.S. Food and Drug Administration
ID/A_ Protecting and Promoting Public Health

www.fda.gov

Plan for My Talk

e Orientation to FDA and the CDER Office of Translational Sciences
e Regulatory Science Challenges
e Qur approach:

— Initiatives

— Collaboration

— Integrating New Science

— Communication

— Information Technology

— Training

— People
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What We Do:

OTS promotes and protects public health by assuring that safe
and effective drugs are available to Americans by:

* Promoting innovation in drug regulatory review across
CDER

e Assuring the validity of clinical trial design and analysis in
regulatory decision making

e Developing and applying quantitative and statistical
approaches to decision making in the regulatory review
process

* Promoting scientific collaboration to advance regulatory
review

e Ensuring alignment of CDER research with CDER goals
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Where we are now...
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Realities of the 21st Century

Over two decades ago we lacked effective treatments for many life-
threatening illnesses.

Today many more treatments are available, but patterns of drug
manufacturing, use and guiding information have shifted
dramatically.

Patients and clinicians want more accurate, up-to-date and
understandable information to ensure safe use and they want it
earlier.

New science promises accelerating product development but
delivery has lagged.

FDA is only one part of an extremely complex healthcare system.
Influencing change is challenging and requires collaboration.
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Drug Development Process

Ongoing
FDA ScaleUp to Research
Review Manufacturing and Monitoring

Clinical Trials

Preclinical

" 5,000-10,000
| COMPOUNDS
MEDICINE

NUMBER OF VOLUNTEERS
20-100 100-500 1,000-5,000

PRE-DISCOVERY:
BASIC RESEARCH AND SCREENING

3 -6 YEARS B-7YEARS 0L5-2YEARS INDEFINITE

Source: PhARMA
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Average Cost to Develop One New Medicine

The Average Cost to Develop One New Approved Drug — Including the Cost of Failures
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SOURCES: J.A. DiMasi, RW. Hansen, and H.G. Grabowski. “The Price of Innovation: New Estimates of Drug Development Costs.” Journal of Health Economics 2003; 22(2): 151-185; J A.
DiMasi and H.G. Grabowski. “The Cost of Biopharmaceutical R&D: Is Biotech Different?” Managerial and Decision Economics 2007; 28(4-5): 469—479; More recent estimates range from
$1.5 billion to more than $1.8 billion. See for example J. Mestre-Ferrandiz,

J. Sussex, and A. Towse. “The R&D Cost of a New Medicine.” London, UK: Office of Health Economics, 2012; S.M. Paul, et al. “How to Improve R&DProductivity: The Pharmaceutical
Industry’s Grand Challenge.” Nature Reviews Drug Discovery 2010; 9: 203-214.

NOTE: Data is adjusted to 2000 dollars based on correspondence with J.A. DiMasi.



rL) U.S. Food and Drug Administration
WA_ Protecting and Promoting Public Health

www.fda.gov

R &D Expenditures

PhRMA Member Company R&D Expenditures: 1935-2012
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*Estimated for Calendar Year (CY) 2012.

SOURCE: Pharmaceutical Research and Manufacturers of America. “PhRMA Annual Membership Survey.” 1996-201 3.
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New Molecular Entities

~45—

# NME Approvals and Applications Filed

Calendar Year

- NME Approvals

- NME Applications Filed

- The filed numbers include those filed in CY 2013 plus those currently pending filing (i.e., within their 60 day filing period) in CY 2013.
- Receipts that received a “Refuse to File” (RTF) or “Withdrawn before filing” (WF) identifier are excluded.

~ Multiple submissions (multiple or split originals) pertaining to a single new molecular/biologic entity are only counted once.

- There is a BLA included that does not currently have a review schedule but is known to contain a new active ingredient.

= The filed number is not indicative of workload in the PDUFA V Program.

*
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Notable 2013 NMEs i

Mekinist
Treament for
melanoma.

late stape (metastat.
cell lung cancer, Tafinlar to treat patisnts with

of melanoma, Tecfidsta to .

ith tls ; Sovaldi Adempas
mul_tipla s : Treatment for pulmonary
patisnts with c - hepatitis C. Treatment far arterial hypertension.

patients with
chronic hepatitis C.

Treatment for chronic

) lymphocytic leukemia.
Cpsumit
Treatment for

pulmaonary arter |
hypertension.

ERZ-positive
) -stage {metastatic)
Im erV|Ca Invokana breast cancer.
Treatment faor -

type £ diabetes
Treatment for glycemic

mantle cell control. 4

Kynamro Techdera

Treatment for adults
with relapsing forms
| of multiple sclerasi

Treatment for patients
with homozygous familial
hypercholesterolemia.

non-small
lung cancer.

For more details about the individual I8 Es, see pages 14 & 15

http://lwww.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/Druglnnovation/UCM381803.pdf
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Some Notable 2014 NMEs o

Harvoni Zontivity Keytruda
Chronic Hep C Thrombotic CV Metastatic Melanoma

Vimzim Impavido Sylvant Cerdelga
Morquio A Syndrome Leishmaniasis MCD Gaucher Disease

Esbriet Ofev Farxiga Tanzeum

Pulmonary Fibrosis Pulmonary Fibrosis Diabetes Diabetes

Jardiance Trulcitiy
Diabetes Diabetes

ABSS—Acute Bacterial Skin and Skin Structure
MCD- Multicentric Castleman’s Disease
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A drug that is intended
to treat a serious
condition AND
nonclinical or clinical
data demonstrate the
potential to address
unmet medical need
OR

e  Adrugthat has been
designated as a
qualified infectious
disease product

A drug that is intended
to treat a serious
condition AND
preliminary clinical
evidence indicates that
the drug may
demonstrate
substantial
improvement on a
clinically significant
endpoint(s) over
available therapies

A drug that treats a serious
condition AND generally
provides meaningful
advantage over available
therapies AND demonstrates
an effect on a surrogate
endpoint that is reasonably
likely to predict clinical
benefit or on a clinical
endpoint that can be
measured earlier than an
effect on irreversible
morbidity of mortality
(IMM) that is reasonably
likely to predict an effect on
IMM or other clinical benefit
(i.e., an intermediate clinical
endpoint)

Guidance for Industry: Expedited Programs for Serious Conditions—Drugs and Biologics .
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/UCM358301.pdf

* An application (original or

efficacy supplement) for a
drug that treats a serious
condition AND if approved,
would provide a significant
improvement in safety or
effectiveness OR

* Any supplement that proposes

a labeling change pursuant to
areport on a pediatric study
under 505A OR

* An application for a drug that

has been designated as a
qualified infectious disease
product OR

* Any application or supplement

for a drug submitted with a
priority review voucher
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Research Spending

PhRMA Member Companies: $48.5 Billion

Clinical Research

Translational
Research

Basic
Basic Research Research

Mational Institutes of Health: $30.9 Billion®*

*MIH spending is for FY 2012. PhEMA member companies’ spending is estimated for CY 2012, PhEMA
member companies account for the majority of private biopharmaceutical RE&D spending. Momn-member
company data arenot induded.

SOURCES: Pharmaceutical Research and Manufacturers of America. “PhRMA Annual Membership Survey.” 201 3; National Institutes of Health
(NIH), Office of Budget. “History of Congressional Appropriations, Fiscal Years 2000—2012.” Bethesda, MD: NIH, 201 2.
http://officeofbudget.od.nih.gov/pdfs/FY | 2/Approp.%20History%20by%20IC)20 | 2.pdf (accessed February 201 3);Adapted from E. Zerhouni.
“Transforming Health: NIH and the Promise of Research.”Transforming Health: Fulfilling the Promise of Research.Washington, DC. November 2007.
Keynote address.

www.researchamerica.org/transforming_health_transcript (accessed January 201 3).
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Why Regulatory Science?
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Why Regulatory Science?

e Major investments and advances in basic science are not effectively
translating into products to benefit patients

— Product development is increasingly costly, success rates remain
low, and time is money

— Development/evaluation tools and approaches have neither kept
pace with nor incorporated emerging technologies

e Collaboration through partnerships can promote innovation through
synergistic problem solving

e FDA’s essential role recognized in the President’s 2012 National
Bioeconomy Blueprint*

— And....it"s about our nation’s health and our economic well being,
the health of the 25% of the economy that is fueled by the
research and innovation that FDA regulates
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Regulatory Science — e
A Science of Evaluation and Decision
Making (FDA definition)

e Regulatory Science is the science of developing new
tools, standards, and approaches to assess the
safety, efficacy, quality, and performance of all FDA-
regulated products. Knowledge gained from CDER
science and research increases the certainty and
consistency of regulatory decisions, and contributes
to the development of regulatory guidance
documents and best practice standards for
pharmaceutical companies.
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What are we doing about this?
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FDA has a Unique Vantage Point

e Use experience to help identify targeted activities
e Serve as catalyst

e Bring stakeholders together

e Translate findings to update policies and standards
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Challenge and Opportunity
on the Critical Path

to New Medical

Products

1anovadliof

Stagnete

Critical Path
Opportunities List

March 2004

March 2006

F

Initiatives toi{Improve

Products for Patient\g

October 2011
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EXECUTIVE SUMMARY
INTRODUCTION
VISION STATEMENT

SCIENCE PRIORITY AREAS
1. Modernize Toxicology to Enhance Product Safety
. Stimulate Innovation in Clinical Evaluations and Personalized Medicine
to Improve Product Development and Patient Outcomes
3. Support New Approaches to Improve Product Manufacturing and Quality
4. Ensure FDA Readiness to Evaluate Innovative Emerging Technologies
5. Harness Diverse Data through Information Sciences to Improve Health Outcomes
6. Implement a New Prevention-Focused Food Safety System to Protect Public Health
. Facilitate Development of Medical Countermeasures to Protect Against Threats
to U.S. and Global Health and Security
. Strengthen Social and Behavioral Science to Help Consumers and Professionals

Make Informed Decisions about Requlated Product

IMPORTANCE OF A STRONG REGULATORY SCIENCE CULTURE AND INFRASTRUCTURE:
IMPLEMENTATION STRATEGIES FOR THE STRATEGIC PLAN FOR REGULATORY SCIENCE

CONCLUSION

GLOSSARY

COVER PHOTO:
DNA test sequencing for

NS u‘h

scienctific research.
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July

11

Identifying CDER’s Science
and Research Needs Report
July 2011

The CDER Science Prioritization and
Review Committee (SPaRC)

Center for Drug Evaluation and Research
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“As we work to accelerate innovation and
strengthen regulatory science, it is
increasingly clear that our most effective
strategies are grounded in partnership.”

Margaret Hamburg, FDA
Commissioner

November 10,2011
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The Power of Public Private —
Partnerships

Utilize
opportunities
\  presented by
f?\‘r\sgjence

Enhance regulatory
decision making

FDA

NIH/Academia

—EXpedite medical
/ product

" development
process

Patients

INDUSTRY

Improve patient
care
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Knowledge
Advancement

Academia
laentification
Industry of Drug
Development
Patients
“Regulators Development

of Standards,
Methods,

IIYII

Platforms, etc.
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Development of Consortia S

|dentify Need/Public Health Question
Leverage resources/expertise

Identify partners and define roles
and responsibilities

Develop proposals, timelines,
milestones, deliverables

Share data in the public domain
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Examples of Consortia

o
iSAEC
]
] MSOAC
CSRC
S
TransCelerate
]
BC O [ ]
—— KHI iMEDS

SmartTots

2004 2005 2006 2013 2014

Cardiac Safety Research Consortium (CSRC), Biomarker Consortium (BC), Predictive Safety Testing Consortium (PSTC), Clinical Trials
Transformation Initiative (CTTI), Coalition Against Major Disease Consortium (CAMD), Critical Path to TB Drug Regimens (CPTR) Consortium,
Patient Reported Outcomes (PRO) Consortium, Polycystic Kidney Disease Outcomes (PKD) Consortium, National Institute for Pharmaceutical
Technology and Education (NIPTE), Analgesic Clinical Trial Translations, Innovations, Opportunities, and Networks Initiative (ACTTION), Multiple
Sclerosis Outcome Assessments Consortium (MSOAC); Kidney Health Initiative (KHI), Coalition For Accelerating Standards and Therapies (CFAST),
Innovation in Medical Evidence Development and Surveillance (IMEDS) Program
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Examples of Current Efforts

Research Consortium CTTI Biomarker

(CSRC) Clinical Trials Consortium (BC)
Transformation

Initiative

Analgesic, Anesthetic, and Addiction
Clinical Trial Translations, Innovations,
Opportunities, and Networks (ACTTION)

Initiative

W.ISeHous
' dverse Events SmartTots
Consortium (iISAEC)

Critical Path Institute (CPath)

N _ _ _ Patient Reported Predictive Safety
Coalition Agalnst Major Diseases outcomes Testing
Consortium (CAMD) Consortium (PRO, Consortium
ePRO) (PSTC)
Coalition for Accelerating _ .
Standards and Therapies Multiple Sclerosis Outcome Assessment
(CFAST) Consortium (MSOAC)
Polycystic Kidney Disease Critical Path to TB Drug Regimens
Consortium (PKD) Consortium (CPTR)
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CAMD ° @

CRITICAL PATH INSTITUTE

Consortia Structure

Co~

Associate | Director
P 4
Committee

-l

Databases
and Health
Alzheimer's Standards Statistics Authorities Parkinson's

Mild Cognitive
Impairment
Model

CSF
Biomarker

Imaging
Biomarkers

Imaging
Biomarker

privacy terms of use policies contact us

Critical Path Institute
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Medical Device Innovation
Consortium (MDIC)

MDIC IS THE FIRST-EVER PUBLIC-PRIVATE PARTNERSHIP (PPP) CREATED WITH
THE SOLE OBJECTIVE OF ADVANCING MEDICAL DEVICE REGULATORY SCIENCE.

www.fda.gov

* We are a nonprofit 501(c)(3) organization that operates in partnership with the FDA to improve the medical technology environment.
+ Participation in MDIC is open to representatives of organizations that are substantially involved in medical and/or medical device research, development,
treatment, or education; that are involved in the promotion of public health; or that have expertise in regulatory science.

Create A Forum For Collaboration & Dialogue

Ensure involvement from regulators,
manufacturers, and other appropriate
stakeholders

Establish a transparent and flexible
governance structure

Implement appropriate intellectual property
and data sharing policies

Make Strategic Investments In Regulatory Science

Develop procedures for requesting and
evaluating project proposals and for
selecting centers to conduct the research

Establish working groups to identify and
prioritize key issues

Invest in programs aimed at improving the
throughput of innovation

Provide Tools To Drive Innovation

Provide education about the medical device
regulatory process and new tools, standards
and test methods

Develop searchable databases and links Hold an annual medical device
to relevant reports and methads regulatory science symposium

http://mdic.org/ 32
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TOOL KIT DEVELOPMENT

Reducing uncertainty...
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The need for better predictivity

“Given the high societal and economic cost of late stage drug failures
because of efficacy or safety concerns, it is important to thoroughly assess
the added value of predictive modeling to regulatory decision making

during drug development ...”
- Identifying CDER’s Science and Research Needs Report,The CDER Science
Prioritization and Review Committee, July 201 |

“No branch of science can be called truly mature until it has developed

some form of predictive capability.”
- Sir Peter Medawar (1915-1987)

Knowledge management and mechanistic modeling
are necessary and complementary approaches that
may integrate available data and provide an analytical
context in which regulatory decisions can be made.
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In silico models in drug
development

CHEMISTRY EXPOSURE BIOLOGY
MODELS MODELS MODELS

Disease
@GH Pharmacology
. PK Toxicology
Docking models e | PBPK
IVIVC =l
Structure-activity g | i‘_}? | PKPD GE”_E
relationships U Proteins
Formulation e . Pathways
Manufacturing : . Cells
. g g Organs
E E """ ! E 2 Patients
Time Dose [Drug] Populations
STATISTICAL MODELS
Clinical trial design Benefit-risk analysis Model validation
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“In the computer model the only side
effect was a dry mouth”

Ww(fanoonSthk.cbm \
L] ’
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FDA has worked to respond to,
anticipate and help drive scientific developments
in personalized therapeutics and diagnostics

Paving the Way for The concept of personalized

Personalized Medicine medicine is not new...What

FOAS ol aNow o of Madol Pt Devlopment is new is that advances in a

wide range of fields from
genomics to medical
imaging...are allowing

patients to be treated and

monitored more precisely

and effectively...

http://www.fda.gov/ScienceResearch/SpecialTopics/PersonalizedMedicine/ucm20041021.htm
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Clinical Trial Design B

Susceptibility
000 0@
o

Diagnosis

0o oe@ e‘ o Selection
/\l

Prognosis ~ Enrich

o ¢ ¢ ¢ ¢ @ BELY Patient Selection
Prediction Explore

Ve itoring

Monitoring
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Drug Development Tool
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Qualification Program

Guidance for Industry

and
FDA Staff

Qualification Process for
Drug Development Tools

http://www.fda.gov/downloads

/Drugs/GuidanceComplicanceRe

gulatorylnformationi/Guidances
JUCM230597.pdf

Clinical
2 B . Qutcome

. Assessments
o

DDT x
Qualification

‘; Biomarkers

B
d

\
"3 Animal Models (Animal
Rule)



rl) U.S. Food and Drug Administration
m Protecting and Promoting Public Health

FDA-Qualified DDTs o

DDT Type Name Submitter Qualification
Date
Biomarker Seven Biomarkers of Drug Predictive Safety and 4/14/2008

Induced Nephrotoxicity in Rats  Testing Consortium (PSTC)

Biomarker Nonclinical Qualification of International Life Sciences 9/22/2010
Urinary Biomarkers of Institute(ILS!)/Health and
Nephrotoxicity Environmental Sciences

Institute (HESI)

Biomarker Nonclinical Qualification of P J O’Brien, WJ Reagan, MJ 2/23/2012
Circulating Cardiac Troponins T York and MC Jacobsen
and | as Biomarkers of Cardiac
Morphologic Damage

COA/PRO Exacerbations of Chronic Evidera 1/09/2014
Pulmonary Disease Tool
(EXACT)
Biomarker Galactomannan for Invasive Mycoses Study Group 10/24/2014
Aspergillosis
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How we communicate...
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How We Routinely Communicate....

e Formal Meetings with FDA: Formal PDUFA meetings fall into
one of three types — Type A, Type B, or Type C

e Guidance
e Workshops/Seminars/Advisory Committee Meetings
e Open Public Hearings

But we also have become more creative....
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The more we know about rare diseases, the
maore likely we are to find safe and effective
treatments
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#Ebala during our #RAForum 4: Bkl vEWFeh

What is the FDA doing to get Ebola
treatmants to the frontline?

iz & iew mone phates and videos

LLE. FDNL 3 Ot 27
As #Halloween is upon us don't let your
love of black licorice land you in the

hospitall go.usa gov/G63B
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i “izw mone: photos: and videas

UL FDA QUE FDA - O 27

Mixing Prescription or Over-the-Counter
Medications and Dietary Supplements Can
Endanger Your Health go.usa.gov/GAsA
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FDA authorized emergency use of two
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Patient-Focused Drug Development: Disease Area Meetings Planned

:
LA for Fiscal Years 2013-2015

Prescription Drug User Fee
Act (PDUFA)

POUFA Legisistion and
Background

POUFA Annusl Reports and

Plans

PDUFA Performance Evalustion
Reports

FDUFA Meetings
PDUFA User Fee Cover Shest
Additional Information (POUFA}

Guidance Documents

MsFFs (FDUFA)

N

Letters {POUFA)

Regulstions and Federal Register

Documeants {POUFA)

Mote: Unless otherwise noted, this schedule is subject to change. Mesting information for 2ach dissase
arz3 will b2 posted 3= it becomes available. More information on the selection of disesss aress for Patient-
Focused Drug Development can be found in the Federal Register Notice (POF - 111KE) published on April
11, 2013,

Meetings Planned for FY 2014 and FY 2015
* Sickle cell disease: Februsry 7, 2014

® Mesting Information

Fibromyalgia: March 28, 2014

* Mesting Information

* Pulmonary Arterial Hypertension: May 13, 2014

= Meeting Information

Meurological manifestations of inborn errors of metabolism: Juns 10, 2014
* Mesting Information

“ Hemophilia &, Hemophilia B, ven Willebrand disease, and other heritable bleeding disorders:
September 22, 2014

= Mesting Information
Idiopathic Pulmonary Fibrosis Patient-Focused Drug Development: September 28, 2014
* Mesting Information

* Patient-Focused Drug Development Public Meeting and Scientific workshop on Female Sexual
Dysfunction: October 27-28, 2014

® Mesting information

* Alpha-1 antitrypsin deficiency

® Breast cancer

* Chronic Chagas disesse

® |rritzble bowsl syndroms, gastroparesis, and gastroesophages] refloe disease with persistant
TEQUngitation symptoms on proton-pump inhibitors

“ Parkinson's disease and Huntington's disease

www.fda.gov
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Critical Path Innovation Meetings

* New CDER program

e Promotes understanding challenges in drug development
and innovative strategies to address them

e Potential biomarkers not ready for DDT Qualification
Program

e Natural history study design and implementation

* Emerging technologies or new uses of existing
technologies

 Novel clinical trial designs and methods

e Nonbinding on FDA and other participants

 No advice on specific approval pathways

.|

CriticalPath

:Q): Innovation Meeting
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Critical Path Innovation
Meetings

Guidance for Industry

DRAFT GUIDANCE

This guidance document is being distributed for comment parposes only.

Comments and suggestions regarding this draft document should be submitted within &0 days of
publication in the Federal Regizter of the notice announcing the availability of the daf
euidance. Submit elecfronic comments to bitp: Wew replations gov. Submit written
comments to the Division of Dockets Management (HF A-305), Food and Drug Administration.
5630 Fishers Lane rm. 1061, Rockville, MD 20832, All comments should be identified with
the docket mumber listed in the notice of availability that publishes in the Federal Regirer.

Far questions regarding this draft document contact Alicia B. Stoart 301-796-3832.

U.S. Department of Health and Human Services
Food and Drog Administration
Center for Drog Evaluation and Research (CDER)

October 2014
Procedural




Guidance for Industry

Adaptive Design Clinical Trials
tfor Drugs and Biologics

DRAFT GUIDANCE
This guidance document is being distributed for comm

Comments and suggestions regarding this drad document sheuld |
publication in the Federal Regizier of the notice announcing the a
guidance. Submit comments o the Division of Dockeis Managen
Drug Administration, 5630 Fishers Lane, m_ 1061, Rodkville, M1
should be identified with the docket number listed in the notice of
the Federal Regizter.

For questions regardimg this draft document contact Robert 0" Mei
796-1700. Marc Waltor at 301-796-2600 (CDER). or the Office o
and Development (CBER) at 800-835-4700 or 301-827-1804.

TU.S. Department of Health and Homan |
Food and Dirog Administration

Center for Drug Evaluation and Researcl
Center for Biologics Evaluation and Resear

Febroary 2010
ClimicalAfedical

U.S. Food and Drug Administration
Protecting and Promoting Public Health

Fo/A

www.fda.gov

Guidance for Industry

Non-Inferiority Clinical
Trials

DRAFT GUIDANCE
This guidance dorument is being distributed for comment purpozes |

Comments and sugzestions regarding this draft document should be submitted w
publicaton in the Federal Regizter of the notice announcing the avadability of f
puidance Submit comments to the Division of Dockets Management (HF A-303

Drug Administration, 5630 Fishers Lane, m. 1061, Rockville, MD 20852. All
sbn'u]d.be identified with the docket number listed in the notice of availability th
the Federal Regizrer.

For questions regarding this draft document contact Robert Temple at 301-796-
0" Nedll at 301-796-1700 (CDER), or the Office of Commmumication, Cumeach, a
{CBER) at 301-800-835-4700 or 301-827-1800.

5. Department of Health and Homan Services
Food and Drug Admimisiration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

March 2010
Climical Medical

Guidance for Industry

Enrichment Strategies for Clinical Trials to
Support Approval of Human Drugs and
Biological Products

DRAFT GUIDANCE
This guidance document is being distributed for comment purposes only.

Comments and suggestions regarding thiz draft document should be submirted within 50 days of
publicaton in the Federal Regizter of the notice announcing the avadabiity of the draft
guidance Submit comments to the Division of Dockets Management (HEA-303). Food and
Drug Administraton, 5630 Fishers Lane, m_ 1061, Rockville, MD 20852 All comments
should be identified with the docket number listed in the notice of availability that publishes m
the Federal Regizrar.

s regarding this draft document contact (CDER) Robert Temple, 301-796-2270,
(CBER,) Office of Compnmication, Cumreach and Development. 301- 817-1200, or (CDEH)
Robert L. Becker, I, 301-706-6211.

U.5. Department of Health and Homan Services
Food and Drug Administration
Center for Drog Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)
Center for Devices and Radiclogical Health (CDEH)
December 2012
Climical Medical
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A standards based end-to-end fully electronic
receipt, review, and dissemination environment
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Challenges of the current state
of data submissions...

Massive amounts of clinical research data
in extremely disparate formats
Using a variety of proprietary standards

- Extremely difficult to do cross-study and
application reviews
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Standardized Data

o Data standards are the foundational prerequisite to
success

— Develop re-useable tools and analytic capabilities that automate
common assessments and support data exploration

— Allow us to integrate data automatically with the Clinical Trial
Repository (Janus)

— Facilitate data integration | )\M)
)



Guidance for Industry

Providing Regulatory Submissions
in Electronic Format —
Standardized Study Data

DRAFT GUIDANCE
This guidance document is being distributed for comment parposes only.

Comments and suggestions regarding this draft document should be submired withm 90 days of
publication in the Federal Regisier of the notice announcing the avaidability of the drafi
guidance  Submit electronic comments mhmmnm Tt wirten
comments te the Division of Dockets Management (HF A-305), Food and Diug Administration.
5630 Fishers Lane, rm. 1061, Reckville, MD 20851, All comments should be identified with
the docket mumber listed in the notice of availability that publishes in the Federal Regirer.

For questions reparding this draft dorument contact (CDER) Ron Fitmmartin at 301-796-5333,
(CBER) Office of Compmumication, Oumeach and Development (OCOD) at 301-827-1800 or 1-
BO0-B35-4700.

U.5. Department of Health and Homan Services
Food and Drug Admipisiration
Center for Drog Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

Febroary 2014
Electronic Submissions
Fevision 1
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FDA encourages the sponsor or applicant to discuss the waiver request prior to or at the pre-IND
meeting with the appropriate review division in CDER or CBER and submit the request in
writing prior to submitting the IND.!! FDA will notify the sponsor or applicant in writing as to
whether the waiver request is denied or granted.

E. When will electronic submission of standardized study data be required?

For additional information on how FDA intends to implement the electronic submission
requirements of section 743A(a) of the FD&C Act, including timetable for implementation,
please see the 745A Implementation Guidance.

1. Initial Timetable for the Implementation of Electronic Submission Requiremenis

Affer we publish a notice of availability of the final guidance in the Federal Register. all studies
with a start date’ twenty-four months after the Fedzral Register notice must use the appropriate
FDA-supported standards, formats, and terminologies specified in the Data Standards Catalog
(see section I1.C) for NDA, ANDA and certain BLA submissions. Study data contained in
certain IND submissions must use the specified formats for electronic submission in studies with
a start date thirty-six months after the Faderal Register notice of availability.

The following is an example of how a new electronic submission requirement would be
implemented:

On November 15, 2016, FDA publishes a Federal Register notice announcing the
evailability af the final eStudy Data Guidance. For studies with a start date after
November 15, 2018, sponsors or applicants must use the appropriate FDA-supported
standards, formais and terminologies specified in the Data Standards Catalog for NDA,

" If no pre-IND meeting 15 held, sponsors or apphcants are encouraged to contact the review division prior to the
pre-BLA meeting to discuss a walver request.

12 For purposes of this guidance, the study start date is the earliest date of informed consent among any subject that
enrolled m the study. For Example see Study Start Diate in the SDTM Tnal Summary Demam (TSPARMCD =
S5TDTC), http:/h i
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Facilitating Modernization of the
Regulatory Review Process

CDER Computational Science Center

Better Data

Better Tools

Better Decisions
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Intersection of data, tools and
technology

Standardized Data

I
o Data Warehouse
\ J N : Reviewer
Anailytic Toois
v Data ~ Data Marts 4 Decisions

Validation

Repositories for
Electronic Data
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Objective — Improve Review
Effectiveness

* Provide various analytic tools and views to improve
the effectiveness and efficiency of regulatory review:

— Support the ability to answer regulatory related questions
involving large amounts of data

— Improve reviewer efficiency by providing automated analysis

— ldentify coding problems that may impact the interpretation of
results
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BUILDING HUMAN CAPITAL

Training and Attracting the Best and
Brightest....



Opportunities at FDA

e Fellowships
— Commissioner’s Fellows
— ORISE
— Alzheimer’s Fellowship

e Sabbaticals

e Special Government Employees
e Advisory Committee Members
e Employment

Fo/A

U.S. Food and Drug Administration
Protecting and Promoting Public Health

www.fda.gov
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About FDA

Medical Devices

U.S. Food and Drug Administration
Protecting and Promoting Your Health

Radiation-Emitting Products

AfoZIndex | FollowFDA | En Espafiol

Vaccines, BElood & Biologics | Animal & Veterinary

Home » About FDA > Working at FDA » Student, Fellowship, and Senior Scientist Programs

Working at FDA

¢ Student, Fellowship, and Senior
Scientist Programs

Undergraduate and Graduate
Student Programs A-Z

Fellowships for Post-Graduates A-

z

Faculty and Senior Scientist
Programs A-Z

Federal Information Privacy
Internship Program

Graduate Certificate in Regulatory
Science (NCTR)

Student Intern Program (CDRH-
OSEL)

Summer Student Research
Program (NCTR)

Cosmetics

Tobacco Products

=T+

Student, Fellowship, and Senior Scientist
Programs

Whether you're an undergraduate looking to pursue a career in science, a graduate science student seeking
experience in regulatory science, a postgraduate looking for fellowship opportunities, or a senior scientist pursuing
research experience in your field of expertise, FDA offers you many paths to learning about the exciting field of
regulatory science.

Programs FDA offers through our different product centers and offices.

Undergraduate and Graduate Student Programs

Fellowships for Post-Graduates

Faculty and Senior Scientist Programs

Student, Fellowship, and Senior Scientist Programs A - Z

http://www.fda.qgov/AboutFDA/WorkingatFDA/FellowshiplnternshipGraduateFacultyPrograms

/default.htm
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Working at FDA

Fellowship, Internship,
Graduate, & Faculty Programs

Commissioner’s Fellowship
Program

Application
Project and Course Details
Freguently Asked Questions

Class of 2013 Preceptors by
FO:A Regulatory Science Priority

Argas

Citaral A P ecemtmls FD& invites owtstanding ha&ltl_w:ara professionals, 5mr=r:t|5ts. _am enginesrs to
e ‘“ b .____:p CS-4 apply to its two-year Fellowship Program, where they will receive regulatony
Eentar/Difice/Initiative science training and the chance to conduct cutting-edge research on targeted
Class of 2014 Preceptors by szier'.tir'ic. policy, or regulatory issues under the mentorship of an FDA senior
FDA Regulatory Science Priority SCIEntist.

Areas and by FOA Product Flzase note: The appiication penod for the Gass of 2043 s over.

Center and Office Applications were accepted from Apnl 16, 2092 through May 25, 2012 5 p.m.

EST Letfers of recommendsfion were dee June 4th by 5 p.m. EST.

Class of 2014 Application Process Key Dates

Application penod for the CFP Class of 2014:

= Agpplications will b= accepted from April 16, 2014 through May 26, 2014 5
p.m. EST. Letters of recommendation will be dus June 4th by 5 p.m.
EST. Application website.

= Late June'luly — Interviews

Program Participant Testimonizls

Publication and Presentation
Citations

Resources for You

Animal & Veterinary

U.S. Food and Drug Administration
Protecting and Promoting Public Health

Fo/A

www.fda.gov

SEARCH

Cosmetics | Tobacco Products

i&i

Spotlight

® Dffice of Scientific
Professional Development

® Chief Seientist Discusses
Fostering Scientific Talent at
the FOA

* Interested in a Science
Career at FOA? Our Web
Portal Opens the Door

Class Overviews

® The Class of 2008
Owerview (PDF - 1.3MB)

® The Class of 2008
Owerview (PDF - 4.6MB)

® The Class of 31D
Owerview (PDF - 3MB)

® The Class of 3011
Owerview (PDF - 2.1MB)

® The Class of 312
Owerview (PDF - 1.7TMB)
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Subscribe to Email Updates =

About Us How We Operate Regulatory Science

Building Scientific Capacity

Our Work

News and Events

Contact Us

Alzheimer’s Disease Regulatory Science Fellowship

The Reagan-Udall Foundation for the FDA (RUF), in partnership with the Alzheimer's
Association and the U.S. FDA, Division of Neurology Products (DNP), is offering a two-year

Regulatory Science Fellowship focused in the area of Alzheimer's Disease. The fellow will have

an unparalleled opportunity to receive training in regulatory science at the FDA, gaining valuable

experience and knowledge working with the DNP.

Background and Goals:

There are currently no drugs available to prevent Alzheimer's Disease (AD) or even slow its
course. A recent series of high-profile late stage drug failures have led those in Alzheimer's
research to begin to rethink many of the underlying hypotheses related to drug development
including therapeutic targets, trial design, appropriate patient populations, biomarkers, and
clinical outcome measures. Patient groups, academic researchers, pharmaceutical
manufacturers, and other stakeholders have formed a wide array of consortia and initiatives to
examine many of these issues. A primary goal of this fellowship is to facilitate communication
and collaboration between DNP and the various AD stakeholders and to help identify
opportunities for DNP participation in relevant partnerships and activities to address critical
issues in AD research and product development.

Fellowship Activities:
The fellow will work with DNP to identify opportunities advance the development of treatments

for Alzheimer's and related diseases. Actmvities will include:

+ Develop a comprehensive understanding of the regulatory review process.

* Learn current challenges facing Alzheimer's drug development and regulation

Building Scientific Capacity

\/

G, - o
Learn More About Our Work

The Reagan-Udall Foundation leads and
collaborates on programs, projects and other
initiatives that advance its mission in support of the
FDA. Find Qut More »

Learn About Our Commitment to
Regulatory Science

Separate of the FDA, the Foundation identifies and

supports research and collaborations that can help
achieve a more efficient development and approval
process while ensuring product safety. Find Out
More »

Stay Updated on the Latest FDA
Regulatory Science Initiatives.



OAK RIDGE INSTITUTE FOR
SC!ENCE AND EDUCAT!ON

Managed b

Research Participation Programs at

the U.S. Food and Drug Administration (FDA)

Home  About FDA  About ORISE Current Research Opportunities Site Map Contact ORISE

Applicants Current Research Participants Sponsors/Mentors How to Do Business with ORISE | search | @ |

Welcome to the ORISE
Research Participation
Programs at the U.S. Food al
Drug Administration (FDA).

On this site you will find information abol
these educational and training programs;
designed to engage students and recent
graduates in the research performed at Fi
Whether you are interested in joining the
programs, are a current participant, or an
an FDA employee sponsoring or mentorings
participants, our site has valuable
information for you. We welcome you to
learn more about our programs by selectir
the category that best describes you.

rL) U.S. Food and Drug Administration
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[FIDYA Frtecing a Promoing P i
Institute of Medicine Report Reinforces woructie o
Need for Regulatory Science Curricula

In 2010, the [OM's Forum on Drug Discovery, Development, and Translation held a workshop that
examined the state of regulatory science and considered approaches to enhance it. As a follow-up to that
waorkshop, the Forum held a workshop on September 20-21, 2011, to provide a format for establishing a
specific agenda to implement the vision and principles relating to a regulatory science workforce and
infrastructure as discussed in the 2010 workshop. Atthe workshop, speakers considered opportunities
and needs for advancing innovation in the discipline of regulatory science for therapeutics development
through an interdisciplinary regulatory science workforce and examined specific strategies for developing
a discipline of innovative regulatory science through the development of a robust workforce within
academia and industry and at FDA. This document summarizes the workshop.

Report

Strengthening a Workforce for Innovative Regulatory
Science in Therapeutics Development - Workshop
Summary

Feleased: December 21, 2011

Type: Workshop Summary

Topic: Biomedical and Health Research

Activity: Forum on Drug Discovery, Development, and Translation
Board: Board on Health Sciences Policy
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No institution currently has ownership of a
regulatory science initiative

e Possible to create modules of course content to be made
available to university programs

e University systems might be networked either by centers of
excellence or modeled after CTSAs

e Blended learning, distance learning possible

e National and international impacts, especially for new
regulators and new scientists entering the field

e Qur academic centers currently do not support the research
studies outside the NIH model



rl) U.S. Food and Drug Administration
ID/A_ Protecting and Promoting Public Health

www.fda.gov

FDA Centers of Excellence in Regulatory
Science and Innovation (CERSI)

Collaborative Research, Scientific Exchanges, and
Professional Development

Developing network of reqgulatory science centers to enhance
FDA research and science infrastructure and resources,
including robust staff training and education system
nationwide.

http://www.fda.qov/ScienceResearch/SpecialTopics/Requlato
ryScience/ucm301667.htm
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First Two CERSIs established Two New CERSIs
in 2011 established in 2014

University of California
: San Francisco
T

{..)) Stanford University

www.cersi.umd.edu

University of Maryland: CBER, UCSF and Stanford University:
CDER, & CDRH CBER, CDER, CDRH

JOHNS HOPKINS

BLOOMBERG SCHOOL
of PUBLIC HEALTH

Johns Hopkins University:

Georgetown University: CBER, CDER, CDRH, & CFSAN
CBER & CDER

65
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im our own erganization thal cptimism
cxists, thal the regulalory enviroament is
manvigabile, that the techmical and quality
sysiems conirols are advievable, and that
digital means provide an immense oppor-
tmnity to reach patienis and bo Tmprove
their healih e,

COMFLICT OF INTEREST
The mther declared no-conflict of e

B I HASCIT

1. Wareerze, C. Aegubing medical which
e e g
P e P P P T

Dtk 013,

2. Dwyer, L, Heldenbrare, % &nderar, P,
Guiskirn, 0L & Bartin, AL Smartphone
rreddeatinr szhernes wzp pote il b
o patisris snd providers, 2 dm. Pham. dmac.
5, 13- 1 (A 5

3 USFood wnd Dnug Adminiriaticn, Coier
For Dewiom and Al ical Homlith,
Carvinr for B Fwuation anc
Reearch Mok medeal smpleation:
gacdier bor mdrtry andFoed we
Cnug Adminisiration e A chit e,

sricacy!

Hn.rn'd: Medcalbeicrs!
Cewkningulatic rardGuldenoe
CicanmDocurme iy LICVOES ol
Septereber 7013

The Role of Academic Medical
Centersin Advancing Regulatory

Science
] Meyer!

The Us Food and Drug Administration (FDWA) has oversight of an
Increasingly complex array of therapeutic and sclentific advances,
as well as an expanded mission that now includes enabling
Innovatien. This complex mission necessitates access to and
understanding of relevant sclentific expertise In what Is common by
called "regulatory sclence” Academic medical centers have

miuch of this rel evant expertise, and there ks an Increasing need
and opportunity for the FDA to engage with them to shape the

regulatory sclence agenda.

" peysimis! sees the difficulty nevery
apportamiy; En opdimis sees e oppor
iy i ey iy

wimston Churchal

Seweral important tremds are founda-
tional o a discassion of the role of aca-
demic medical centers in regulatory
science. First, the pharmaceutical indus-
trycontinues io sroggle with a changing
busmess mode] that siems, 2 leas inpart,
firom a contimeing dedine in their retums
From research and development (800,

Omne consequence of this trend is that
many large compandes have damatically
reduced miermal k&L sforts, replacing
thm with axiermal partnemships andor
therapeutic omdidsis acquisitions, which
ofien involve aczdemia.? This exter-
nal R&D modd has elevaled academic
instilmtions into an even more critical
rale in trarshitional medical res=arch.
As pharma has sirapgled with a fadling
bnsness micde], the FIW has broadened
s mission salement o indude “advanc-
ing Lhe public health by helping o speed
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inmovations that make medicines more
effective, safer, and maore affordable™
This expanded mission has increased the
need for the FIUA 1o bring Lo bear the best
sence available 1o inform its regulatory
decisions and oversight. That in twrn has
led the agency bo fooes on promokisg
excellence in regulatory sceace.
Alhough regulaiory scence is defined
variaity, the FLXs defmition characieriaes:
iLas “the sciemce of developing new ools,
standards, amd approadhies 1o asses the
safisty, efficucy, quality, and performance
of all FIMA-cegubated producis™ This defi-
nition encompasses the need for the FDW
o fully emderstand the scemce it i regult-
ing. a5 well as the timely momnporation of
scientific advances in evaluative methods,
as it sirives io regulie evolubiosary and
revolutionary advances in themapeutics.
Given the enormous samber of sci-
entific advances in all aspects of medical
therapeutics, it is critical that the FDA
hawe acress to the best experiise from
a broad array of scentific disciplimes
Although it might be considerad idaal for
the agency o have thal expertise mier-
nally, this is neither practical nor feasible
gven the broad armay of applicable scenoe:
and the paceat which it is changing. Add-
tionally, cultivating sebsiante regulaiory
knowiledge n s soentific st i itselflin
lensiom with: their scientific cormency, 25
FDA employees have oaly limited tme
for professional cducation beyond ther
daily workload For these reasoms, the
FIMA must effectively leverage ouiside
experiis in complement its soentific and
educational apabilities. Academic mesdi-
tal cenlers, secking Lo educate research-
ers in the interplay between regulation
and medical sciences, are deveoping
advanced-degree programs im regula-
\ory sciemces. These programs represent:
an imporiani opporiunity for the FODW o
forge move eifective academic relation-
ships. However, some universilies are
also: evnlving to provide 2 broad er amray
of therapeniic development capabilities
(throngh efforts sudh as the Academic
Dirug Discovery Comsortium, hitp:/f
www.addoomsortinm.ong), making them
mare subjert io regulaiory oversght from
the FIM and thereby raising comflict-of-
inlerest issnes should the agency sl view
them as academic parimers. Nomethe-

an
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New Proposal—Regulatory Science
Training Consortium

Neutral Third Party
Convener (501C3)

Stakeholders
Industry
Prof. Organizations
Academia
Others

Coordinating Committee

International Regulators/Partners
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(Some) Training Areas of Focus

Develop training modules to support regulatory science education in
key areas including:

— Statistics,CMC, pharmtox, clinical pharmacology, clinical trial
design and analysis methods to support the development of
biologics, drugs and medical devices

— PRO development, endpoints to support the development of
biologics, drugs and medical devices

— subtopics of rare diseases

— pediatrics, elderly, and other vulnerable populations
— drug-device interactions

— investigator responsibilities (regulatory, legal, ethical)

— microbiological, chemical and analytical methods to support
food safety
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Summary

e Regulatory Science is an emerging field of value for
medical professionals

e We need to partner with our academic colleagues to
enhance the development of new approaches to
enhance medical product development

e Early communication and education is key to
efficient development

e There are many opportunities to work with FDA
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To Contact Us:

Office of Translational Sciences/CDER/FDA
301-796-2600

shaavhree.buckman-garner@ftda.hhs.gov
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O OFFICE of TRANSLATIONAL SCIENCES
E Where Innovation Meets Implementation
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Early communication: A key to drug

development and approval times

e For all new drug approved between 2010-2012, the average
clinical development time was 3 years faster when a pre-IND
meeting was held than it was for drugs approved without a
pre-IND meeting.

e Fororphan drugs used to treat rare diseases, the
development time for products with a pre-IND meeting was 6
years shorter on average (~ half) than for orphan drugs
without a pre-IND meeting.

Posted on February 6, 2013 by FDA Voice (Anne Pariser, M.D.)



The Sentinel Initiative

National Strategy for Monitoring Medical Product Safety

May 2008

Department of Health and Human Services
U.S. Food and Drug Administration
Office of Critical Path Programs

www.fda.gov/oc/initiatives/criticalpath/
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