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“COUNTER TERRORISM PRODUCTS REGULATED BY THE CENTER FOR
BIOLOGICS EVALUATION AND RESEARCH: EFFECTIVE STRATEGIES TO
ASSIST IN PRODUCT DEVELOPMENT”

October 23 - 24, 2003

DAY ONE: October 23, 2003

8:30 - 8:45 Welcome
Division of Manufacturers Assistance and Training
Office of Communication, Training and Manufacturers Ass'istance, CBER

8:45-9:15 Counter Terrorism Products - An Introduction
Jesse L. Goodman, M.D., M.P.H.
Director, CBER

9:15-10:15 Submitting the IND: An Overview
CAPT Donna Chandler, Ph.D., Deputy Director, Division of Vaccines and
Related Products Applications
Office of Vaccines Research and Review, CBER

10:15-10:30 BREAK

10:30 - 11:15 The Animal Rule - Efficacy
Karen Goldenthal, M.D., Director, Division of Vaccines and Related
Products Applications

Office of Vaccines Research and Review, CBER

11:15-12:30 Pre-Clinical Issues
Marion Gruber, Ph.D., Microbiologist, Office of VVaccines Research and
Review, CBER
Mercedes Serabian, M.S., DABT, Acting Chief, Pharmacology/
Toxicology Branch, Division of Clinical Evaluation and
Pharmacology/Toxicology, Office of Cellular, Tissue and Gene
Therapies, CBER

12:30-1:30 LUNCH

1:30 - 2:30 Clinical Development
Jeff Brady, M.D., M.P.H., Medical Officer, Office of Vaccines Research
and Review, CBER
Steve Rosenthal, M.D., Medical Officer, Office of Vaccines Research and
Review, CBER
L. Ross Fierce, M.D., Medical Officer, Office of Blood Research and
Review, CBER

2:30-2:45 BREAK



2:45 - 4:00

4:00 - 4:15

Other Regulatory Issues

Select Agents - M. Christine Anderson, Chief, Standards and Testing
Staff, Office of Vaccines Research and Review, CBER

Import/Export - Kimberly Cressotti, Consumer Safety Officer, Office of
Compliance and Biologics Quality, CBER

Select Legal Issues including Informed Consent - Mark Raza,
Associate Chief Counsel, FDA Office of the Chief Counsel

Closing Summary - Adjournment
Jesse L. Goodman, M.D., M.P.H.
Director, CBER



Counter Terrorism Products Regulated by the Center for
Biologics Evaluation and Research: Effective Strategies to
Assist in Product Development

October 23-24, 2003
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Fast-Tracking Biodefense
Vaccines and Therapeutics : An
Urgent Challenge We Must Meet

Introduction to CBER Workshop
on Development of
Counterterrorism Products
Jesse L. Goodman, MD, MPH
Director

BIOHAZARD  Center for Biologics Evaluation and
Research (CBER)
Bethesda, MD, October 23, 2003

CT: CBER Roles and Products

* Roles:

~ Facilitate Product Development

— Facilitate Product Availability

— Help assure product integrity

— Related research and regulatory activity
« Relevant Products

— Vaccines, Ig, Blood and bloed products,
gene, cell and tissue therapies
- 133 active IND/IDE/MF/ 561 amendments '
« 93 CT research projects for unmet needs




Workshop Goals

» Help provide
overview of all
phases of CT product
development process
Share experience,
lessons learned and
help avoid common
pitfalls, road bumps
Stimulate interest,
initiate dialogue,
address FAQs

Assist in the more efficient development of

new & innovative products for biologic,

chemical and radiologic defense

Approaches to Speed Product
Availability or Licensure
Early and frequent consultation between
sponsor, end user (if different) and FDA
Availability for emergency use under IND
Fast track and accelerated approval processes
Priority review
Approval under “Animal Rule”
Careful attention to risk:benefit
and risk management issues e
Incentives (existing: .orphan, new: push or pull)

.

Usual Recommended Meetings

Pre-IND g
End-of-Phase 2
-Manofacturing Pre-BLA Meeting:
-Phase 3 protocoi(s)
~Lot Release
-Phase 1 & Phase2 data ~Clinical data
-Animal safety & mmlmnaryd Safety &
-Aaimal efficacy protocols & eacy data
immunogenlcity data (if “animal rale” used)
~Manufacturing, etc.
-Phase 3 protocal ~Update on manufacturisg &
lot release ~Outline of BLA
Phase 1 — Phase 2 l‘Phase 3 l’ License
Application

IND = Kavestigational New Drug Application
BLA = Bialogics License Application




Early and Frequent Consultation

.

Improves communication process

Improves guality of laboratory and clinical
studies

Reduces misunderstandings and likelihood of
unwelcome “surprises”, multiple review cycles
Improves efficiency of product development
Very resource intensive for FDA

Product teams at CBER being used for this
purpose for priority BT product development
and review (e.g. smallpox, anthrax vaccines)

Availability Under IND

 Can allow rapid access to an unlicensed
product if there is an emergency need

» Simplification, flexibility for CT/BT issues
« Work towards licensure, wherever feasible

* Rapid turnaround/active assistance from
FDA

~ recent examples in smallpox, anthrax, betulism

erted situgtio @mé(mw?'
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Pros and Cons of IND Approach

« Pros

— Clarity that a treatment is not a standard
licensed therapy equivalent to routine
prescription drugs

Cons

- Potentially Cumbersome

« Especially in emergency e.g. witnessed, written
consent

— Connotation of “Experimentation”
— Addressed by Bioeshield

(93



CT INDs : Making it Work

— Simplification, flexibility for CT/BT
“streamlined” or “emergency use” INDs

— Rapid turnaround/active FDA assistance
Clarity and language of consent process

» Why it is “investigational”, differentiation from
research aimed at product approval, clear
risk/benefit

+ Shortened d Mtiple media possibl

Priority Review

Product is a significant advance (drugs)
For serious or life threatening illness
(biologics)

6 month complete review of license
application

Recent example: pneumococcal conjugate
vaccine

Mest CT products expected to qualify

less Thp. b moutho

Fast Track, Accel. Approval

— Serious/life-threatening: meaningful
therapeutic benefit over existing Rx.
- Allows for rolling submission
— Accel. approval:
+ Utilize surrogate endpoints likely to predict
clinical benefit (314.510, 601.40)
— E.g. CD4 cclls for HYV, clinical markers (BP) -

» Post-licensure studies required (usually ongoing)
to demonstrate effects on disease outcomes

* Restrictions on use or distribution possible
. Py tial problems ining controlled data
- Withdrawal if agreements violated/not S&E
- Can approve through regular mechanisms
with validated surrogate (e.g. protective Ab)

—
s

s
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Emergency Use Authorization

Proposal in Bioshield
« EUA — the nuts and bolts

~ Ap emergency must be declared by the Secretary of
Homeland Security (national) or Secretary of Defense
(military) or Secretary of HHS (public health)

— The Secretary of HHS must issue the EUA (likely
delegated to FDA)

~ The product must be for an agent that can cause a serious
or life-threatening disease or condition; there is no
adequate, approved, and sufficiently available product

— The product’s known and potential benefits must outweigh
its known and potential risks (a challenge to define
standards)

~ The product’s use and/or distribution may be limited

~ The authorization will be time limited and can be
terminated

Emergency Use Authorization II.

« EUA - the nuts and bolts (continued)
— Certain information to the user/consumer is
required, if feasible
« product authorized for specific emergency use
» the significant risks and benefits of the product
« alternatives
- option to accept or refuse administration

— Appropriate information about the emergency use
may be collected, if feasible

Animal Rule

/

+ Drugs & biologicals that reduce or prevent
serious or life threatening conditions caused
by exposure to lethal or permanently
disabling toxic chemical, biological,
radiological, or nuclear substances

* Human efficacy trials not feasible or ethical

+ Use of animal efficacy data scientifically
appropriate ?




Animal Rule I1.

« Still need human clinical data:
- PK/immunogenicity data
— Safety in population(s) representative of use
« Civilian use often includes pregnancy, children
« Approval subject to post-marketing studies,
any needed restrictions on use
* Potential limitations:
« Where there is no valid animal model of disease
» How to predictably bridge animal data to humans
= Confidence may be an issue, even in valid models

Potential Incentive Approaches for

Product Development .
« Existing: -
~ Expedited regulatory pathways
— Orphan status; < 200k patients; 7 yr exclusivity
* Other possibilities
— Push: direct financial rewards, tax credits, exclusivity,
partnerships, R&D assistance (e.g. basic, proof of
principle, pilot lot producti 1 )
— Pull: known markets, longer term contracts, prices
proportional to public health benefit, dual uses (non-BT)
~ Addressing Hability issues
* Bioshield
— New indefinite spending authority for critical
countermeasures
« ~$1b FY04; SP, anthrax, bot; $ ~6 b over coming years

Bioshield Procurement
Procurement Authority - The Basics:
— The Secretary of Homeland Security has lead in
identifying threats
~ The Secretary of HHS assesses availability and
appropriateness of countermeasures

— HHS Secretary identifies countermeasures that
should be included in stockpile

— Presidential approval of procurement
recommendations

— Congressional notice of Presidential d
~ Contract terms
* Payment conditioned on delivery of substantial
portion of product
» Can be terminated for

.

1
very




Procurement Authority

« The Specifics for Existing Countermeasure
Procurement

— Sufficient amounts can be produced and
delivered within 5 years

- No significant commercial market for the
countermeasure

FDA/CBER BT Research: Focus on
Critical Pathways to Development

» Generally target unmet needs with regulatory
implications to facilitate the develppment of products
— Better determine potency
— Immunogenicity/protection, disease models, correlates
— Assuring safety (e.g. cell lines, adventitious agents)
~ Make regulation more scientific, less “defensive”
~ Benefit multiple companies across industry
» Maintain staff “cutting edge” expertise needed for
dealing with evolving biotechnologies
» Scientific expertise and confidence foster objectivity
~— Reduces risks of reflexive over- or under-protectiveness

CBER Research in BT: I1.

= Examples of current studies on threat pathogens

— Smallpox: assay for immune response and
potency, risk assessment en vaccine strategies and
blood safety

~ Anthrax: Improved immunologic assays

— VIG: Identification of protective isotypes, assays
of commercial 1GIV for activity, animal efficacy

— Tularemia: correlates of immunity

— Botulinum toxin: cellular trafficking of toxin,
mechanisms of neutralization

— General: stimulation of innate immunity/adjuvants
* As you develop products, we welcome your
input as to unmet scientific needs




Risk/Benefit for CT Products

« Risk:benefit differs and is assessed by FDA for
each product & potential use

- Treatment: For CT related products which have impact
on otherwise ble serions illness, r bile fo
tolerate significant risk & some uncertainty (but
desirable to reduce)

— Prophylaxis: If given to well individuals before event
or, post-event, to individuals who may not be at risk,
balance shifts

» For lethal disease, lack of efficacy is a safety issue

— Dli-placed confidence

— Something is not always better than nothing

— Acceptance of an ineffective therapy may inhibit
development or use of a more cffective ene

* All such products:

— Need for honest and effective/efficient (vs. legalistic)
risk communication process, which may be quite

lenging in icipated settings

Regulation and BT Products:
What is the value added?

As for other medical products (but perhaps even
more important): need for consistent and objective
protection of the public’s safety and need for trust
BT a moving target, no predictable epidemiology;
— witness post-anthrax experience, extension of military
products to broader or older populations
The public expects safe (and effective) and products,
especially vaccines given to well individuals, and
looks to FDA for protection and reassurance.
Preserving confidence in medical products, and in
public health leadership, is critical.
~ When things go “wrong” (or even if someone just thinks
they did); few will remember the crisis
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What FDA Cannot Do

Provide monetary or tax incentives
Assure that anyone makes a product
Advanced product development (conflict
of interest)

Provide indemnification or compensation
Guarantee absolute safety

Guarantee efficacy based on non-human
data or based on non-BT experience

.

What FDA Can Do

‘Work with partners to identify unmet public health
needs and coordinate responses

Encourage sp s to make needed products and
facilitate their development through regulatory
process: why we are here today!!!!

Perform research that facilitates product
development, safety and improves regulation
Provide intensive & early interactions and
regulatory priority where appropriate

Increase confidence in efficacy of products
Reduce likelihood of serious adverse events
Partner with other agencies, health systems to
improve monitoring of product use




Recent and Ongoing CBER Actions

*» Meetings to encourage
developing new products
Early interactions w/
sponsors

Collaboration and rapid
turnaround on INDs
Proactive trips to examine
facilities

Participation in multiple
interagency and
interdepartmental teams.
Expedited approval of
key product(s) apps.

.

*INDs/IDEs/MFs:
-2001 New-14, Amend.- 435
-2002 New-25, Amend.- 533
sLicensc/Licensc Supplement - 3
+“Site Visits™: 18
manufacturing, 4 pre-approval

(US/global)

any yeu csve velast™

www.fda.gov/cber Thanks!

» Email

~ Consumers, bealth care:
L.EOY
Questions/comments now or later?
As new CBER Director, I ask that
you take advantage of your
opportunsty te help us move
Jorward.
igoodman@cber.fda.gov
We are very willing to work closely
with investigators and spensers of
important BT products.
We look forward to this meeting
and welcome your input.
«  Tremendous interest and we plan
0 modify as needed and repeat if
successful.

10



SUBMITTING THE IND:
AN OVERVIEW

COUNTER TERRORISM PRODUCTS REGULATED
BY CBER: EFFECTIVE STRATEGIES TO ASSIST
IN PRODUCT DEVELOPMENT
October 23-24, 2003

Donna Chandler, Ph.D.
CAPT, US Public Health Service
Division of Vaccines & Related
Products Applications
OVRR, CBER, FDA

SUBMITTING THE IND:
AN OVERVIEW

= Introduction & regulatory process
= IND content and format:
original submission
= Maintaining the IND
= Common pitfalls
= CT Issues
* FDA guidance

INTRODUCTION
REGULATORY AUTHORITY

= Food Drug & Cosmetic Act
(21 USC 301-392)
« FDAMA, November 12, 1997

» Public Health Service Act
(42 USC 262 Section 351)

= Code of Federal Regulations




21 CODE OF FEDERAL
REGULATIONS (CFR):

Part 600-680 Biologics

Part 312 INDs

Part 201, 202 Labeling and Advertising
Part 210, 211 cGMPs

Part 800 In vitro Diagnostics

Part 25 Envir tal A ments
Part 50 Informed Consent

Part 54 Financial Disclosure

Part 56 Institutional Review Boards
Part 58 GLP-Nonclinical Lab Studies

REGULATORY DEFINITIONS (21 CFR €00.3)

= Safety
v Relative freedom from harmful effect to persons
affected, directly or indirectly, by a product when
prudently administered...
= Purity
v Relative freedom from extraneous matter in the
finished product...
= Potency
v Specific ability or capacity of the product, as
indicated by appropriate laboratory tests or by
adequately controlled clinical data obtained through
the administration of the product in the manner

intended, to effect a given result.

l Product Development l

|

Development |Pmdm:t Development of | | Clinical
of o ing | | Studies;

Based on Process; Additional

Disease Preclinical & Preclinical

Pathogenesis Noneclinical Work;
Studies Scale-up

IND = Investigational New Drug application




Stages of Vaccine Review and Regulation

Clinical Investigation Plan ——g,‘}ff,‘ 4
BLA Efficacy
—— IND— Datato —, LotRelease
support Inspection
Phase | — Phase 2— Phase 3 —> approval gy s Supplement
Safety Immuno- Efficacy Tnspection pogi_anproval
Immuno- genicity Safety Changes:
genicity Safery Immuno- New Indications
Dose genicity Dosing
Ranging Manufacture
]\ Equipment/Facilities
=1 i New Drug A BLA: ics License L

PRODUCT APPROVAL. PROCESS -
BIOLOGICS LICENSE APPLICATION (BLA)

— Clinical Safety Data
- Efficacy Data (Clinical, Animal)
-~ Manufacturing
« 21 CFR 600 Requirements
* Process and Quality Control
< Consistency
* Lot Release
~ Manufacturing Facility{ies})
* Pre-Approval Inspection
- Product Stability Data — Expiry Dating
— Labeling
- Advisory Committee Discussion

INVESTIGATIONAL NEW DRUG APPLICATION (IND)
ROLE IN BIOLOGICS APPROVAL PROCESS

« Mechanism and process to collect clinical data
to support the li pplicati
- Demonstrate safety and efficacy
- Goal: Information for the package insert
= Chemistry, manufacturing, and controls (CMC)
« General biological product standards
{21 CFR 610)
+ Process validation
= Assay validation
+ Immunogenicity/activity
» Product quality controi, lot release
= Stability data

-
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PRE-IND INFORMATION

Manufacturing process

Product characterization
Pre-clinical/non-clinical animal toxicity
studies for safety

Data to support the IND clinical studies,
e.g., dose selection for initial Phase 1
study

Focus: initiate first Phase 1 clinical study
Pre-IND meeting with FDA strongly
recommended

IND GENERAL PRINCIPLES

» Scope (21 CFR 312.1):
“An investigational new drug for which an
IND is in effect...is exempt from the
premarketing approval reqguirements that
are otherwise applicable and may be
shipped lawfully for the purpose of
conducting clinical investigations of that
drug.”

IND GENERAL PRINCIPLES

“FDA’s primary objectives in reviewing an
IND are, in all phase of the investigation, to
assure the safety and rights of subjects, ...
FDA'’s review of Phase 1 submissions will

focus on assessing the safety of Phase 1
investigations..., [21 CFR, 312.22(a)]




IND GENERAL PRINCIPLES

“...and in Phase 2 and 3, to help assure that
the quality of the scientific evaluation of
drugs is adequate to permit an evaluation of
the drug’s effectiveness and safety....”

[21 CFR, 312.22(a)]

IND CONTENT & FORMAT
FOR ORIGINAL SUBMISSION
(21 CFR 312.23)

Cover sheet (Form 1571) (roadmap}
Table of contents (what’s where)
Introductory statement & general
investigational plan (where you are
headed)

Investigator’s Brochure (prefiminary
package insert)

Clinical Protoco! (pian for collecting
safety and activity/efficacy data)

IND CONTENT & FORMAT (2)
(21 CFR 312.23)

» Chemistry, f ing, and control
information (how you made the product
and the testing you did)

Labeling (investigational use only) /_,_,/
Envnronmental analys-s -
Phar 1 logy infor

(data to conc ude that it :s reascnably
safe to P { study)
Previous human expenence {same or
similar products)

Additional information (e.g, critical
references)

oA
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CLINICAL PROTOCOL ELEMENTS
21 CFR 312.23 (a)(6)(iii)

Objectives & Purpose

Investigator Info (Form 1572, CVs)
Inclusion/Exclusion/No. of Subjects

= Study Design (e.g., controls and blinding)
Dose & Schedule

Monitoring to Meet Objectives

Monitoring to Minimize Risks

MAINTAINING THE IND

= Clinical Hold

= IND Amendments
= Safety Reports

= Annual Reports

CBER CLINICAL HOLD POLICY

= Regulation: 21 CFR 312.40
v IND goes into effect {study may
proceed) 30 days after FDA receives
the IND, unless sponsor is notified
otherwise by FDA
= Clinical Hold: 21 CFR 312.42
v Order issued by FDA to the sponsor
to delay a proposed clinical
in igation or to pend an
ongoing investigation




CBER CLINICAL HOLD POLICY (2)

= Grounds - Phase 1:
* Unreasonable & significant risk
* Clinical investigators not
qualified
* Inadequate investigator’s
brochure

* Insufficient information to
assess risk

CBER CLINICAL HOLD POLICY (3)

» Grounds - Phase 2/3:
* Same Reasons as for Phase 1

* Protocol design inadequate to
meet objectives

CBER CLINICAL HOLD POLICY (4)

= Notification:
v'By telephone or fax
= Clinical Hold Letter:

v'Within 30 calendar days of hold
notification

= Additional Comments (Non-Hold) Letter
= Review of Complete Hold Response

¥'Letter within 30 days of receipt of
response




IND AMENDMENTS
(21 CFR 312.30 — 312.33)

* Protocol Amendments:
v Existing Protocol
v'New Protocol
» Information Amendments, e.g.,
= Product changes
» Clinical Study Reports
» Safety Reports ) )
* Annual Reports ( withw~ bo olmad

of st doih

TYPICAL REVIEW TEAM

= Regulatory Reviewer

= Clinical/Medical Officer
= Product Reviewer(s)

= Statistician

* Pharm/Tox Reviewer

= Other, as needed (e.g., cell substrate,
assay validation, facilities)

USUAL TIMELINES FOR REVIEW

= IND: original submission reviewed within
30 days of receipt, study may proceed at
g% days unless placed on clinical hold by

= IND amendments:

= New protocols may proceed immediately,
although FDA strolr:gly encourages end-of-

phase 2 and pre-B meetings
= Freq ly, di: i occur b FDA
and sp re: new pri !

» An IND can be placed on hold at any time for
safety reasons or for clinical design issues for
Phase 2 or 3 studies

= Contact regulatory reviewer

2
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IND SUBMISSIONS:
COMMON PITFALLS

* Manufacturing

= { ot Information

* Preclinical Issues
» Protocol Issues

= Administrative

* CT Issues

IND SUBMISSIONS - COMMON PITFALLS:
MANUFACTURING

= Insufficient information
» Variable conditions
« L ot release test results lacking

= Potentially toxic substances -
validation of removal or assay for

residual component (2% oy (Uil 50

Resolution: Provide specific
information for proposed clinical lot

frerd)

IND SUBMISSIONS - COMMON PITFALLS:
MANUFACTURING (2)

» Adventitious agents -
inadequate testing or
inadequate information on
source materials




IND SUBMISSIONS - COMMON PITFALLS:
LOT INFORMATION

* Lots not clearly identified

* Test results not submitted

= 21 CFR 312.23(a){7)(i): assure proper
identification, quality, purity and strength

= 21 CFR 610: potency, general safety, .
sterility, purity, identity & 0 Lok, } Vi _L, X

* Summary table - stage of manufacture,
test, acceptance criteria, test result, data
attached

Identify lot number and include QC info for
lot to be used in clinical study

IND SUBMISSIONS - COMMON PITFALLS:
PRECLINICAL ISSUES

= Pyrogenicity
= Attenuation (live organisms)
= Inactivation/reversion
» Potency (e.g., immunogenicity)
data lacking
» GLP safety study (Phase 1), for
novel preduct  (prioy -t Phaae T

£, cant by @ brgd )

IND SUBMISSIONS - COMMON PITFALLS
PRECLINICAL DATA (2)

» Experimental details lacking
* Need information on lot, dose, route,
assays to evaluate immune response
= Data lacking to support dose proposed
for clinical trial
* Pre-IND meeting with FDA not held

10



IND SUBMISSIONS - COMMON PITFALLS:
PROTOCOL ISSUES

= Include subject diary and case report
form(s) to monitor reactogenicity

» Define stopping rules

» Describe assays to evaluate immune
response

= Define end point(s) & case definition

= Describe statistical analyses

= Inconsistencies

IND SUBMISSIONS - COMMON PITFALLS:
ADMINISTRATIVE

= At least three copies of each original
submission and each amendment

= Signed, completed Form 1571 for
each submission

= Specific cross-reference:
IND/MF, date, volume number, page

» Pages numbered sequentially,
including attachments

= Clear images of gels and blots

CT- SPECIFIC ISSUES

Multiple party involvement

= FDA/Sponsor, vs. FDA/Sponsor/Other

- (Other = DHHS, CDC, NIH, DoDj > Pefer
Expectation for accelerated development
Animal rule vs. clinical efficacy trial

Strategic National Stockpile (prev. NPS)

Use under IND

o~

CT

(ewnlon  (eripyism
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GUIDANCE AVAILABLE FROM FDA

= Meetings
» Web page
= Telephone/e-mail

Meetings with FDA
(21 CFR 312.47)

Phase 1 —> Phase2 —» Phase3 —¥License

1‘ Application
Pre-IND End-of-Phase 2 Pre-BLA
Manufactaring Efficacy trial Clinical data
Product protocol(s) summary:
Lot Release Phase 172 data S&E
Animal safety & CMC vpdate Update:
jci Assay validati Product, etc.
Phase 1 protocol Outline of BLA
= igati New Drug Applicati
BLA = Biologics License Application

s

teleccnteronc@ . call - -

AVAILABLE CBER GUIDANCE

Code of Federal Regulations

Guidance for Industry/Reviewers
Guidelines

Points to Consider , -

CBER SOPPs > oM Websitl
Federal Register (FR) Notices ) |1 we L”
International Conference on
Harmonisation (ICH) Documents (U.S.,
E.U. and Japan) o nwe

12



Guidance Documents - Examples

« FDA Guidance for Industry
— Content and Format of Chemistry, Manufacturing
Controls Information and Establishment
Description Information for a Vaccine or Related
Product (1999)
+ ICH Guidance Documents
- Viral Safety Evaluation of Biotechnology Products
Derived from Cell Lines of Human or Animal
Ongin {1998)
- Quality of Biological Products: Derivation and
Charactenzation of Cell Substrates (1998)

CONTACT INFORMATION

= FDA documents /Federal Register (FR)
notices /FDA regulations
« hitp://www.fda.gov/cber/publications.htm
« 1-800-835-4709 or 301-827-1800

= Questions:

» OCTMA@CBER.FDA.GOV (Consumer
uestions

- MATT@CBER.FDA.GOV {Manufacturers
ssistance

« DVRPA: 301-827-3070

DV Mﬂ/‘/,}w ﬁ/a,}ﬁ(zl) prwmtuet
v 1

2
:‘W'p‘w [z onme
2

SELECTED REFERENCES

= Baylor N, Midthun K: Regulation & Testing of
Vaccines. Vaccines 4th ed, 2004, WB
Saunders

= Goldenthal KL, et al: Safety Evaluation of
Vaccine Adjuvants. AIDS Res Human
Retroviruses 1993; 9:547-S51

= Chandler D, McVittie L, Novak J:
IND Submissions for Vaccines. Vaccines:
From Concept to Clinic 1999, CRC Press
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SUMMARY: IND OVERVIEW

= IND process: Collect data to support
approval (clinical safety and efficacy)

= Be specific: Lots to be used,
manufacturing process, testing
results, procedures for monitoring
trial, etc.

= Helpful information available on web

= Consult FDA (meetings,
teleconferences, questions)

© - submssien

cpem bb{)/( pre t0 w&’
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Perspective on the
“Animal Rule”

Karen L. Goldenthal, M.D.
OVRR/CBER

[FOA

Efficacy Issues for Biological
Warfare (BW) Defense Products

- In some cases, human efficacy trials
may not be feasible nor ethical
@Epidemiology precludes “field trials”,
the usual source of efficacy data, and
@ Cannot conduct human
challenge/protection studies

Animal Rule

- New Drug and Biological Products:
Evidence Needed to Demonstrate
Effectiveness of New Drugs When Human
Efficacy Studies Are Not Ethical or
Feasible. Federal Register 67: 37988-
37998, May 31, 2002. (Final Rule)

21 CFR 601.90-95 (biologicals)
221 CFR 314.600-650 (drugs)




Animal Rule

- Drugs & biologicals that reduce or
prevent serious or life threatening
conditions caused by exposure to
lethal or permanently disabling toxic
biological, chemical, radiological, or
nuclear substances

Animal Rule

- FDA may approve a product for which
mSafety has been established and
@aRequirements of Sec. 601.90 (314.600)

met based on adequate and well-
controlled animal trials when results
of those animal studies establish that
product reasonably likely to provide
clinical benefit in humans

Animal Rule

- Rely on evidence from animal
studies only where
Reasonably well understood
* Mechanism of toxicity of agent
* How product prevents the toxicity
wEffect independently substantiated in
>1 species (some exceptions)
* Including speci p d to react with a
response predictive for humans




Animal Rule

+ Animal study endpoint clearly related to
desired benefit in humans

Generally, enhancement of survival or
prevention of major morbidity
- Selection of an effective dose in humans

Kinetics & pharmacodynamics and/or other
relevant data, in animals & humans

- Still need human clinical data
Safety
& PK/immunogenicity data

Animal Rule

Continued
Approval subject to three requirements
- Postmarketing studies

2 To verify and describe the product's clinical
benefit when feasible and ethical
May not be feasible until an exigency arises
- Restrictions to assure safe use
Distribution, if needed
- Labeling for users
@ Explain that product's approval based on
efficacy studies conducted in animals alone

Animal Rule - Scope HIV ﬂlﬁm?(‘/} 490 <m}'@’j1@"f[c
Continued ' S & iy ;J(
» Rule does not apply if product )

approval can be based on standards Vg

described elsewhere in FDA's

regulations

#e.g., accelerated approval based on
human surrogate markers or clinical
endpoints other than survival or
irreversible morbidity




Safety Data

Indication: Preventive vaccines
for healthy persons
Target populations

How much is enough to support
licensure?

Thousands, ideally from randomized
studies

Data quality important
Risk/benefit

Safety Evaluation

- Animal rule does not address safety

evaluation of products to which it applies
Safety discussed briefly in preamble to Rule
BUse “preexisting requirements”

- Agency believes that, w/one limitation, safety

.

of most of these products can be studied in
volunteers similar to neople who would be
exposed to the product

Limitation — may be inability to examine
possible adverse interactions between toxic
substance and new product

"

“Supplemental Clinical Studies”
To Assess Safety (Prelicensure)

- Small efficacy trials or other
limitations
=E.g., if efficacy assessed by
comparative immunaogenicity study(s)
with several hundred per group
(combination vaccines)
=a“Animal rule”
- Novel vaccine concepts




Simultaneous Administration (SA)

- FDA's Guidance for Industry for Evaluation
of Combination Vaccines (1997)
- Note: No previous FDA policy on this topic
- Licensed vaccines administered
simultaneously withe new vaccine:
= Obtain immunogenicity & safety data to
support SA if recommended schedule for
new vaccine is same, or overlaps, with
one or more licensed vaccines
mTiming: Prelicensure

Standards of Licensure

- Safety

- Purity

- Potency

- Efficacy

- Stability

+ ¢cGMP Compliance

Vaccine Production/Quality Controi

Common Principles

- Detailed manufacturing procedures:
consistency of production

- Defined compatible components

- Product characterization: specifications

- Cell substrate; Adventititous agent testing

- Source (e.g., BSE)

Examination for extraneous materials

- Stability

.

Parkman P, Hardeg MC: R ion & Testing of \
Vaccines 3rd ed, 1999, WB Saunders Co.




Implications of Proposed Rule
for Drug Development

- Early/multiple discussions with FDA
- Detailed justification concerning why
efficacy trials not feasible/ethical
@ Agency may not concur
2 Ability to perform “field trials” may
change over time, e.g.,
« Clinical endpoint efficacy trial for
anthrax vaccine possible in
1950s/60s (US mill workers)*

*Brachman, et. al., 1962. Field evaluation of a human
anthrax vaccine. Am J Public Health. 52:632-645

Implications - Drug Development

- Pilot efficacy studies in animals

- Pivotal animal efficacy studies .——

®wProspective primary endpoint
@Prospective statistical plan
@GLP (21 CFR 58)
+ Muttiple interactions with FDA
Advisory Committees
Prior to animal efficacy trials, for
concurrence w/concepts, in some cases

Following Agency’s BLA review

”
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Assays in Vaccine Trials

Importance of:

« Assays to detect vaccine-elicited
response(s)

- Assays to identify/characterize
infections (immunologic, virologic)

- Considerable R & D can be necessary
to develop and validate assays

chC,

AU /I 0.
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Assays in Vaccine Trials

Importance of:
- Assay performance data
mSpecificity, sensitivity, ruggedness,
reproducibility, e.g., procedures to
minimize false positive PCR

@lmportant for early trials

HValidation of assays before pivotal
study

Stages of Review and Regulation

Clinical Investigational Plan Phase 4
Inspection
IND BLA Safef
f——— ~———— Effica
Datate —* Lot
support Release
Phase 1—+ Phase 2— Phase 3— approval; B
Safety Immuno- Efficacy Inspection
tmmuno- genicity Safety Supplement
genicity Safety Immuno- | zgz:al:roval
Dose genicity Changes:
. ngicavons
Ranging |_._. Dosing
Manufacture
I ] I Equip./Facility
IND New Drug BLA- License

suli-m,ci

A MA”\ﬂzQ DA of,up
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‘,\I ¥

Meetings with FDA (21 cFR 312.47)
Phase 1 —Phase 2 TPhase 3 T BLA

Pre-IND End-of-Phase 2| | Pre-BLA
Meeting: Meeting: Meeting:
Manufacturing Efficacy trial Clinical data
Product protocol(s) :
Lot Release Phase 1/2 data SsE

Animal safety & | | Update™ Update**
immunogenicity | | Product, etc. Product, etc.
Phase 1 Rationale Qutline of BLA
protocol

I BLA = Biologics License Application **Shouldn’t be a surprise ] o

DA s
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Available Resources

Example of an FDA document:

@ Guidance for industry - Content & format
of chemistry, manufacturing & controls
information & establishment description
information for a vaccine or related
product (1999)

Available Resources

FDA documents/Federal Register

notices/regulations
mhttp:/iwww.fda.gov/cber/publications.htm
=1-800-835-4709 or 301-827-1800

Inéarn i
Internaticnal Conference on

Harmonisation (ICH) documents
=U.S., E.U. and Japan

Conclusion -
Vaccine Development

- BW vaccines present unigue issues for
clinical development
- Overall planning and coordination:
# Product ch izati f: ing
@ Early/freq t i ion with Agency, esp. if
approval will be based on animal efficacy data
©@ Anticipate future trials (e.g., critical assays)
© Obtain sufficient safety, immunogenicity &
efficacy data during development

- Utilize FDA documents & resources

2
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Non-Clinical Safety Assessment
of Vaccines

Marion F. Gruber, Ph.D., CBER/FDA

CBER Counter Terrorism Workshop
Bethesda, MD
October 23 & 24, 2003

Objectives

= Regulatory requirements
m Key components in non-clinical evaluation
= Potential safety concerns

= Challenges/goals pertaining to toxicity
assessments for vaccines

= CBER approach to toxicity assessment of
vacgcines

= CT products: Special considerations

Definition of Vaccine

= “a heterogeneous class of medicinal
products containing antigenic substances
capable of inducing specific, active and
protective host immunity against an
infectious agent or pathogen
= Preventive vaccines

» Pre- and post-exposure prophylaxis
= Therapeutic vaccines against infectious
disease




Regulatory Jurisdiction: Vaccines

n OVRR/CBER regulates preventive and
therapeutic vaccines for infectious
disease indications

a Toxicology review
+« OVRR/CBER
« CDER consult review

Vaccine Regulatory Requirements

= 21 CFR 610 - General Biological Product Issues
= Lot release { & och ok )

= Potency '

= General Safety/Abnormal Toxicity

s Sterility/Bioburden

= Purity — moisture, pyrogenicity

& Identity
= Constituent Materials
- All shall meet d of purity
and quality: C of is provi {0 IND

« Adjuvant may be included i mla AE on safety and
potency (21 CFR 610.15)

Vaccine Regulatory Requirements

= 21 CFR 312 — IND regulations
= 312.23 (a)(7) - Chemistry/ Composition,
manufacturing and Control Information
- Assure proper identification, quality, purity and

strength of product
. 8 for the pl of trial
® 312.23(a)(8) — Phar Jogic and Toxicologit
studies

~ In vivo ar In vitro studies to conclude that proposed
clinicai studies are reasonably safe (GLP)




Key Components in Non-clinical
Assessment

= Product characterization & Animal studies

= Manufacturing process « Immunogenicity
= Starting materials = Pyrogenicity testing
= In-process controls for » General safety testing
intermediates » Neurovirulence testing
* xr’;'c“:;f:e’;'ws » Reversion to virulence
. C in L] ion studies
= Lotrelease » Integration studies
« Adaquata specifications
. su;‘[‘""y"’ potancy, identity = Safety studies
. . = Efficacy studies
m In vitro studies - CT products

Definition: Preclinical & Nonclinical
Safety Assessment

= Pre-clinical safety
. " P

P C proof of
studies, animal safety testing
= Prerequisite to the initiation of clinical trials

= Non-clinical safety
= Preclinical safety assessment plus further product
characterization and safety assessments during various
stages of clinical product development

« Includes studies if changes to the product manufacturing
and/or formulation are made

. ial safety that may have arisen from
Phase 1 and Phase 2 clinical trials

Vaccine Safety:

u Major Public Concern in Developed Countries
= Majority of vaccines given to healthy individuals
s Public safe (and effective) p lally
vaccines given to healthy individuals (children)
» Perception of risk outweighs perception of benefit
= For CT products, in emerging event, balance may shift
= Focus on linical safety t i
toxicity testing




Pe

‘NeR-clinical Safety Evaluation: Goals

u To support entry into clinical trials,
where human safety is uitimately evaluated
= Rare toxicities, or effects of sub: i
often only addressable in humans
= Maximize the benefit-to-risk of vaccine
development
= Determine a safe dose
= identify any potential or unknown toxicities,
target organs
Broad measures = unpredictable toxicity
Specific assays = key theoretical concerns

CBER Precedence for Toxicity
Studies for Vaccines

= Immunization of pregnant women
= Route of administration
= Novel adjuvants/novel antigens
= Adverse effects observed in clinical trials
= P ial icity of i d in non-
linical trials desi d to repli specific
clinical events

Potential Safety Concerns

» Inherent toxicity of the vaccine
» Toxicity of impurities/contaminants
= Toxicity due to interaction of components

m Toxicity linked to the immune response
induced




Toxicity Assessments of Vaccines:
Challenges

m Vaccines ~ complex, diverse class of biological
products

= Act through pl hani hereby the
product itself is not the final triggering component;
elements of the immune system are the effectors

= Challenges:
» Applicability of drug toxicity testing programs?
= Applicability of d ?
w Timing of toxicity studies?
= What products?

Currently Available Guidance for
Toxicity Assessments

s CPMP Note for guidance on pre-ciinical
pharmacological and toxicological testing of
vaccines, 6/1998

u ICH S6 Pre-clinical safety evaluation of

biotechnology-derived Pharmaceutical, 7/1997

ICH S5a Detection of Toxicity to Reproduction for

Medicinal Products, 1994

u US FDA Guid for ind y: Considerations for
Develog | Toxicity Studies for Preventive &
Therap Vaccines for Infect Di

Indications, 2000 {revised)

Workshop on Non-clinical Safety

Evaluation of Vaccines
(December 2&3, 2002)

= Di i on no
assessments of vaccines
s Animal models
= Study design {dose, ROA, schedule}
= Endncints {parameters evaluated)
= Alternative methods

hods for safety

= Provided basis for the development of guidance

= http:/iwww.toxicology.org.memberservices/
meetings/cct-vaccines.htmi




General Principles of Non-clinical
Evaluation of Vaccines

m Risl/benefit
s Target population
= Clinical indication
= Available clinical data
a ROA

» Mechanism of action
» Product features, e.g., novelty

= Relevant animal models

u USE SCIENTIFIC JUDGMENT!

~
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General Principles of Non-clinical
Evaluation of Vaccines (cont.)

= Adequate to identify/characterize toxic
effects

= Need and design based on scientific
judgment and best available science

= No one study design for all product
categories!

= May not be needed for all products

General Principles of Non-clinical
Evaluation of Vaccines (cont.)

= Need for balance in interpretation of
nonclinical data
» Parameters to be considered:
= Animal species/strain, d
ROA, devices, product features
a Evaluation of potential toxic effects:
u Target organs, dose, routes of exposure,

q y of exf ibility of observed
toxic effects

h

dule, dose,

y



Non-clinical Lot(s) used in Toxicity
Study

a Ideally, same lot as used in clinical study
and in compliance with GMP

= If this is not feasible, then preclinical should
be comparable to the clinical material with
respect to physico-chemical data, stability,
formulation, etc
» Lot release protocol

Toxicity Assessment:
Study Design

= Dedicated stand alone toxicity studies
or
= Combination safety/activity study
= Control arms
= Base line
= Comparison to test group
= Reversibility of adverse effects
= Delayed adverse effects

Toxicity Assessment:
ROA/Dosing

= Route of administration (ROA) and dose
should corresponded to clinically intended
ROA and dose

= Total number of doses equal to or exceed
number of clinically administered doses
u [“N plus 1”]

= Episodic dosing, e.g., weeks between doses




Toxicity Assessment:
Dose

» Maximum human dose (1x}

= in general, no need for dose response
- Possible Exceptions (e.g., adjuvants)

= Dose defined by the immune response

= Volume
« Same as administered to humans {1x)
+ Scale based on mg/kg, if 1x dose not feasibie
« Don’t change formulation

Toxicity assessment:
Parameters Monitored

= Localisystemic events

= Immunogenicity

Clinical observations {generat health, body weight and food

injection site, limb use i L

» Serum chemistries including liver and renal function tests
(ALT, AST, creatine kinase, BUN)
¥ lysis (CBC and

= Injection site histopathology
Tarminal p ( psy, organ

on tissue i of

organs)
= Good Laboratory Practice (GLP, 21 CFR 58.1)

Toxicity Assessment (cont.)
Immune Response

= Characterization of the immune response

= Changes in i P are expected
=P s to be i d include white blood
cell count, histopathological ination of bone

marrow & lymphoid tiss:xe
= Tiered testing approach
= In some cases specific immune investigations
may be necessary

4.

= Hyp itivity




Toxicity Assessment:
Animal Model

= “Relevant” animal species
= An animal species susceptible to respond to the
test article activity, e.g., development of an
i p after v inati
« ldeally, species shouid be sensitive to the pathogenic
organism or toxin
= One relevant animal species in general sufficient

ona y
* Non-human primates not generally necessary
» Group size dependent on the animal model

Toxicity Assessment:
Animal Model (cont.}

= Additional considerations

= R ize limitations of animai model

= Judicious use of animals

= Use of naive vs. partially immune or immune
animals

= Juvenile animal models???

= Animal validation (e.g., historic control data such
as h logical, serum chemistry par N
pathology, etc.)

w Justify animal model!

Special Considerations for
Toxicity Assessments (cont.)

= Adjuvants
= Demonstrate effect in non-clinical
immunogenicity study
» Evaluate relevant f]
f jons in preclinical GLP safety studies:
+ Vaccine product with and without adjuvant in
preclinical studies
* Anti dj i for clinical
use
a If novel adjuvant, then safety assessment of
adjuvant by itseif

el "




Special Considerations for
Toxicity Assessments

Developmental Toxicity Studies

m  Considered if product includes females of child
bearing p ial or preg

= Need for developmental toxicity study wilt
depend on the product

= Restricted to pre- and postnatal developmental
studies, no fertility and post-weaning
assessment for most vaccine products

= Tiered approach

s CBER guidance revised to reflect this approach

. ! N NI
)’an i e (%/‘,' Colamid ‘w‘l/(/
<
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Special Considerations for
Toxicity Assessments (cont.)

» Genotoxicity studies: In general not needed
= Exception adjuvant, excipient (case-by case)

= Car Y dies: In g I not ded
m Safety pharmacology (circulatory/respiratory
Y ): in g | not needed, by )

= Pharmacokinetic studies: in general not needed
= Case-by case: novel adjuvants, alternate ROA

Timing of Preclinical Toxicity Studies

= Prior to initiating Phase 1 clinical trials
u Discuss with CBER prior to or during pre-IND

meeting
= Provide adequate information on clinical plan
= Submit toxicity pi Is for CBER review prior to

initiation of animal studies
= Avoid additional toxicity studies
= Submit toxicity study report to original IND
» Full tabulation of data, line listings
= Safety of clinically intended dose/ROA
= Additional toxici lies may be y as
product/cl | devei t il

10



CT Products: Special Considerations

= Expeditious develop t and li g of praducts
to treat or prevent outbreaks from to the

pathogen identified as bioterrorist agents

®» CBER guides products through the regulatory
process

ing pi 5 P | testing, clinica} trials
and approval process

CT Products: Special Considerations

= Early and frequent ication with
essential

= Need for pre-pre-IND CBER consult
» Insure quality of toxicity studies

Red .
[]

9

= Prevent y use of animal:

= Expedite initiation of Phase 1 clinical trials
= Expedite product deveiopment

gre—pte—- IND o wek
} \

bindr® (' youieuwer i
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CT Products: Special Considerations

= Significance of pre-clinical assessments:
» CT product availability under IND
- F large of healthy
= Acceptable basic safety data derived from in vivo
or in vitro pre-clinical studies
+ Assure no unreasonable risk
= “Proof-of-concept” studies provide reasonable
scientific basis for activity

11



CT Products: Special Considerations

= Preclinical safety data help provide
confidence that risk:benefit ratio favorable
enough for timely product access

Summary
» Non/p finical safety tis a key
p tin ine de P t

= Of special significance for CT products

= Case-by-case, science based

» Approach to optimal study and/or toxicity

for i lving

is on early icati with

a Vaccine specific guidance for non-clinical safety
assessment of vaccines currently being developed
= WHO on of

B h
]
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CBER contéct information

u Web:www.fda.gov/cber/reading.htm

= Fax: 1-888-CBER-FAX

= Division of Vaccines and Related Products
Applications (OVRR)
= Phone: 301-827-3070
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October 23, 2003
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Requirements for Therapeutic
Agent Approval

+ Product development/characterization
~ Manufacturing & QC issues

» Toxicology/pharmacology development
- in vitro and/or in vive “proof-of-concept”

~ Acute & long-term testing designed to detenmine
safety for clinical use

» Clinical development

— Demonstration of safety & effectiveness in controlled
clinical tnals

Requirements for Therapeutic
Agent Approval: Per the Animal
Rule*

¢ Product development/characterization
— Manufacturing & QC issues
« Toxicology/pharmacology development
~ in vivo “proof-of-concept”
- Acute/long-term testing designed to determine
safety for clinical use

*New Drug & Biological Products: Evidence Needed to
Demonstrate Effectiveness of New Drugs When Human
Efficacy Studies are not Ethical or Feasible; FR 67:
37988-37998, 5/31/02




The Bottom Line...

Prior to the availability of human data,
preclinical studies provide the sole source
of data upon which activity [efficacy] &
safety assessments are made

Goals of Preclinical Safety

Evaluation

« Preclinical considerations for Phase 1/2 trials
— To discern the mechanism of action [activity/toxicity]
of the agent

— Recommendation of initial safe dose & dose escalation
scheme in humans

~ Identification of potential target organ(s) of
toxicity/activity

— Identification of parameters to monitor clinically

- Identification of patient eligibility criteria

— Termis P iall ful devel
programs

Achievement of Goals for All
Products — CBER/OCTGT/PTB

 “Pre-pre-IND” discussions..which lead to ..
* Pre-IND meetings
~ Establish safety of the product & intended
pharmacological action
« Preclinical safety issues
« Preclinical “proof-of-concept”
« Rationale for starting human dose

« Submission of IND




Pre-pre-IND Process

» Non-binding, informal scientific discussions
between FDA and sponsor
- Via telecons
- Via CBER d at scientific ings/workshop!
— Via outreach presentations (i.e., this workshop)
» Often minimal pre-read materials submitted by ~~ “
sponsor
+ Targeted discussion of specific issue of interest
« Allows for information exchange — a “two-way
street”

(4 !/\ff’;fl: [ﬂ(’ AndWid A a1l
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Pre-IND Process

« Non-binding, but formal meeting between FDA
and sponsor

* Pre-read materials must be submitted by sponsor at
least 30 days prior to meeting

* Formal minutes generated by FDA - sent to
sponsor within 30 days after meeting

* Meeting emphasis - summary data and sound
scientific principles to support use of a specific
product in a specific subject population

The IND Review Process - Team
Concept

* Regulatory project manager (RPM)

* Product reviewer (CMC)

* Preclinical reviewer (P/T)

« Clinical reviewer

» Biostatistics reviewer (when applicable)

2CDRH. CDER oy 0‘5/«%;:/(/
~

/ R A I
« Consult Reviewer (when applicable) ~ A y




How Are Animal Studies Integrated
into the Proposed Clinical Plan?

« 21 CFR, part 312.23(a)(8)

Pharmacologic & Toxicologic Studies

~ “...adequate information about the pharmacological &
toxicological studies...on the basis of which the sponsor
has ded that it is bly safe to conduct the
proposed clinical investigati The kind, duration, &
scope of animal and other tests required varies with the
duration & nature of the proposed clinical
investigations.”

OCTGT-Regulated Products:
Application of 21 CFR 312.23

Repair, Replace, Restore, Regenerate
« Somatic cell therapy
* Gene therapy
» Xenotransplantafion/therapy )
« Device + biologic* —s de{} very g
» Stem cell selectors®
« Tumor vaccines

(* in conjunction with CDRH)

reu\(u? + bT 0,03‘;"68

Definition of Gene Therapy:

Introduction into the human body of
genes or cells containing genes foreign
to the body for the purposes of
prevention, treatment, diagnosis or
curing disease




Definition of Somatic
Cell Therapy:

Administration to humans of:
- Autologous, allogeneic, xenogeneic cells
~ Manipulated/processed to change their
biological characteristics
* Metabolic
« Pharmacologic -( examped
* Immunologic
— Not genetically modified

Preclinical Evaluation

» “Traditional” biologics vs. cellular & gene
therapy agents

- Similar general requirements for safety
« Pharmacologic profiles
* “Proof-of-concept™
« Dose-response relationship
- Toxicology profile

Preclinical Evaluation —
Cellular & Gene Therapy Agents

= BUT... the approach by which safety data are
obtained will differ
Gene Therapy R Cell Therapy
Animal modeis
Biodistribution of vector Migratory potential
Kinetics of gene expression Cellular differentiation
Cell phenotype expressed
Anatomic/funcrional integranon
into host physiology
Post-transplam survival
Long-term 1oxicity
Reproductive toxicity
Carcimogenicity/mutagenicity ‘Tumorigenicity (prohiferative
potential)




And...It’s Not that Simple...

Cellular Therapies

—~ Infused*

— Surgicaily implanted
- Solid support (CBER + CDRH)
+ Encapsulated material (CBER + CDRH)
+ Aggregated form

Gene Therapies*

Cellular Therapy + Gene Therapy

— - -

* May/may not require the use of an expenmental delivery device

7 WORCim, Q " ,(\ £

Regulatory Expectations for
Toxicology Studies

21 CFR 312.23 — IND Content and Format

* Preclinical data should be adequate to support the
proposed clinical trial
— Range of doses, schedule and/or duration of treatment,
route of administration should mimic those planned for the
clinic
— Sufficient safety data should be available to determine
endpoints for monitoring in the clinic

The First Step... Pharmacology
Studies

+ What is the ability of a test article to induce the desired
pharmacologic/biologic effect?
» Data may come from #n vitro or in vivo studies, or both
~ Randomization/blinding/controls
» Demonstration of pharmacologic activity is the first step
in the development of ANY new drug or biologic
« Collect safety data in the animal model of disease




Goals of Preclinical Pharmacology
Studies

« Establish basis for conducting clinical trial

- Feasibility/establishment of rationale

- Kinetics of gene expression [for genetically modified

products]

- Pharmacodynamic effect - extent of functional correction
« Establish dose-response relationship - MED/OBD
« Optimize ROA/dosing regimen T —
= Rationale for species/model selection for further tests

P Mest ane .ol

" T
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Selection of Animal Species/Model

» Use of relevant species/model
— Traditional
* Normal animals; rodent & non-rodent
~ Non-traditional
« Spontaneous disease
= “Non-spontaneous” disease (induced, challenge)
» Genencally modified amimals

* “Humanized” animals
~ Understand the limitations of the species/ @

* Availability, size, genderfage, housing needs, cost, ACUC
concems, techmcal feasibility, historical data, statistical
limitations

N coied nzng 4@ Cendpn
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Selection of Animal Species/Model

* Identify relevant model
— Relevance to the specific clinical condition
« Affect of disease on product
~ Increased sensitivity ~ good or bad?
— Relevance to the therapeutic agent
+ Affect of product on disease
— Exacerbation of current condition
= Induction of new disease

* Use the data to support clinical use —
risk/benefit




Use of Animal Models: Assessing
Predictive Value

Animal* Human** Predictive?
Finding Finding & o
No finding No finding -] 4
No finding Finding X X
Finding No finding X ?

* Multiple of human dose
** Human effective dose

Assessment of Safety/Activity -
“Disease” Models

Relevant Animal Model(s

U

Pha:macolcg Safety
[Activity] [Toxicity]

HUMAN
[Efficacy & Safety]

Sources of Preclinical Pharmacology
Data

Data in support of clinical trial can come from:
— Well-controlled studies conducted in house
— Published data in peer-reviewed journals

— Cross-reference to similar products in previously
submitted MF/INDs




Preclinical Safety Evaluation -
Focus

How can toxicological data derived from
preclinical models provide information for the
clinical management of potential toxicities?

- Preclinical ID of specific toxicities = requirement for
clinical monitoring

— Predicti of the toxicology data for the human
response

- Impact on clinical development

The Next Step...
Toxicology Studies —
Gene Therapy

- Evaluate single/repeat exposure to the vector product

— Toxicities related to the delivery system

+ Evaluate the safety of gene expression (T)
~ Persi level of expression in vivo

'~ Identify target tissues/functional endpoints

- Delayed toxicities/reversibility of toxicities

* Evaluate V+T
— Characterize general toxicities
- Identify specific toxicities
- Characterize dose/exposure - NOAEL, MTD

Vc veclev (
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The Next Step...
Toxicology Studies —

Cellular Therapy
- Evaluate the safety of the implanted cells (C)

— Use cells intended for clinical use
* May have 10 use non-human cells in analogous species
— Influence of local microenvironment
« Cell differentiation
+ Cell phenotype expression
~ Cell migration in vivo
— Identify target tissues/functional endpoints
- Delayed toxicities/reversibility of toxicities
— Characterize general toxicities
— Identify specific toxicities
~ Characterize dose/exposure — NOAEL, MTD

o (D30




CBER Guidance — Endpoints
Gene Therapy

« Emphasis on clinically relevant endpoints/
surrogate markers — e.g., angiogenic factor
~ Activity
* Increased formation of collateral vessels

- [Cardiac] lmproved myocardial function (perfusion, flow, wall
thickemng)

~ [Peripheral} Increased vascular/capillary density to the
ischemic bmb

~ Presence of ansgene in target tissues
- Toxicity - local/systemic effects
+ Imjection site rxn
« Hypotension
+ Biodistribution/persistence of veclor m nontarget tissues
+ Formanon of Abs 1o vector/transgeae.
*+ Acceleration of atheroscicrosis
Y 1esponse tissues

Preclinical Study Design — Vector
Biodistribution

Determination of distribution of the vector to
intended therapeutic site/unintended site(s)
- Presence of vector sequence via PCR analysis:
« Dissemination of vector to the germline

« Distribution of vector to non-target tissues PC R
« Performance of biodistribution studies prior to
Phase 1 when:

- A new class of vector; nof/little experience
- A change in formulation
- A change in the ROA w/ an established vector

- Known potential of transgene to induce toxicity if
aberrantly expressed in non-target tissues

CBER Guidance — Endpoints
Cellular Therapy

« Emphasis on clinically relevant endpoints/
surrogate markers — e.g., cells (osteogenic/
dermal) + matrix
— Activity

+» Contribution of each component

* Graft k ! aspects

« Effect of antimicrobial agents on graft performance

« Time w/extent of engraftment

« Prevention of morbidity

— Toxicity - localisystemic effects

* Contribution of each component

» Implant site rxn Bicdegradation of matrix
~ Ectopic bone formation Tumorigenicity
« Formation of Abs to any foresgn proteins

ICSPORSEIn sissues,
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Regulatory Expectations for
Toxicology Studies

21 CFR 312.23 (a)(8) — Pharmacology &
toxicology

« For each toxicology study intended primarily to

support safety, a full tabulation of data shold be
submitted

* Each study submitted should be performed per GLP,
or an explanation provided

C.Wu{[z [@f@ 5 u':,iiﬁ'g/

Sources of Toxicology Data

.

Toxicity data in support of a clinical trial can
come from:

— GLP-compliant toxicology studies conducted by a
contract laboratory

— Well-controlled studies conducted in house
— Published data in peer-reviewed journals

~ Cross-reference to similar products in previously
submitted MF/INDs

The Bottom Line....

Study design should answer specific questions

regarding product safety/activity, using the

relevant animal species/model

— Determine a bioactive level (MED) & a safe level
(NOAEL)

~ Determine margin of safety - toxic effect(s) vs.
beneficial effect(s) for the product

— Determine a safe starting chnical dose/dose
escalation scheme

11



[Some] Limitations of Preclinical

Studies

Lack of information/understanding regarding
fundamental biochemical and physiological
mechanism of axn

Target site/receptor absent in test species

Treatment does not lead to sufficiently sustained
protein concentrations at target site

Lack of available animal model(s) of disease
» Extrapolation to relevant physiological state

Findings Resulting in Possible
Modification to Clinical Trial(s)

Serious life-threatening events

Unexpected toxicities

Delayed effects

Irreversible effects

Additional findings in long-term studies
Enhanced toxicity in an animal model of disease

Similar adverse findings displayed in several
models
Tumor development

.

CBER Approach to Preclinical
Safety Evaluation — for All
Products

Data-driven

Problem-solving, creative

Should be based on best available science,
technology to date

Careful design of preclinical studies results
in judicious use of animals




Take Home Messages

* The most useful approach to preclinical
safety evaluation of cellular & gene
therapies should:

— Utilize rational, scientifically-designed, &
problem-solving study designs

- Be based on the best available technology/
methods

- Follow FDA guidances, ICH, & the CFR
- Include the judicious use of animals

72
NAe N ,l/‘;

Take Home Messages

* Sponsors are encouraged to utilize relevant animal
species & animal models of disease in preclinical
studies ...

...keeping in mind that..

= No one species will be representative or predictive
forallh [including h ]

5 gl

Take Home Messages

* A better understanding of fundamental &
physiological mechanisms will help to provide a
scientific basis for safer & faster clinical
development

* The goal: To avoid inappropriate use of the
product

* The goal: To optimize the predictive value of the
product

13



Take Home Messages

« Sponsors should contact CBER at an
early stage of preclinical development to
discuss study designs to answer the
necessary questions

* Early and frequent interactions with
CBER P/T reviewers are encouraged

For Additional Information...

* Guidance for Industry: Providing Evidence of
Effectiveness for Human Drug and Biological
Products

http://www.fda.gov/cber/guidelines.htm

* Guidance for Human Somatic Cell Therapy and
Gene Therapy
http://www.fda.gov/cber/pdIns/somgene.pdf

» ICH Documents

http://www.fda.gov/cber/guidelines.htm

The CBER Connection...
Pharm/Tox Branch
OCTGT/DCEPT ours!lﬁ

(301) 827-5102 [phone] P
(301) 827-0910 [fax]

14
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Clinfeal Develepment -
Counter-Verrorism Vaceines

Center for Biologics
Evaluation and Research

October 23,2003
Jeff Brady, M.D., MP.H.
Medical Officer, CBER, DVRPA
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[ ii% [FA Food and Drug Administration

Purpose of Presentation

Overview of clinical development
Focus on Phase 1 and 2 trials

Identify special considerations for
vaccine development

Encourage sponsors to identify global
development goals early

— target populations

— label indications

- anticipated use

.

| Vaccine Development |

llpﬁml

D i D: Clinical
of *| identification [*] of i Studies;
Based on Additi
Disease Preclinical & Non-clinical
reclinical Preclinical
Pathogenesis Nom:.linical Worke: i
Studies; Scale-up
Protocol
Concept Sheet

[ IND = investigational New Drug application




Stages of Review and Regulation

. . Phase 4
Clinical Investigational Plan -Inspection
+Safety
—— ND———  BLA ., ey
«Data to
Rel
Phase 1— Phase 2 - Phase 3—» support ease
“Safety dmmuno-  -Efficacy  approval  B1 A
<dmmuno-  genicity -Safety Suppl
genicity <Safety simmuno- {Post-approval
{prelim) -Dose genicity CN'I::VIGGS)
Ranging Indications
«Dosing
-Manufacture
EquipJf iti
IND = i New Drug

BLA= Biologics License Application

Recommended Meetings with FDA
(21 CFR 312.47)

Phase 1 —*Phase 2 — Phase 3 —»License
T Application

New Drug
BLA =Biclogics License Application

Pre-IND End-of-Phase 2 Pre-BLA

Meeting: Meeting: Meeting:

Manufacturing Efficacy trial Clinical data

Product pi i(s) y:

Lot Release Update:* Phase 1/2 S&E

Animal safety & data, etc. Update:*

immunogenicity as:ay d.ata Product, etc.

Phase 1 protocol oy ?"‘;,. Outline of BLA
*Shouldn't ba 2 swprise

Stages of Review and Regulation

. . Phase 4
Clinical Investigational Plan ) i
-Safety
—— IND———  BLA _, Few
:Data to Release
Phase 1-p Phase 2 = Phase 3 support
-Safety Ammuno-  -Efficacy approval  BI A
“Immuno- | genicity -Safety P Suppl it
genicity ~Safety <Immuno- (Post-approval
(prefim) «Dose genicity s“h::ﬂsi
Ranging Indications
-Dosing
~Manufacture
EquipFacilities
IND = New Drug

BLA= Biologics License Application
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Phase 1 Study
General Considerations

.

Objectives and endpoints

—Primary: Safety and tolerability
—Secondary: Preliminary immunogenicity
Closely monitored (safety)
Adults, at least for first phase 1 study
Sample Size

—Small study: e.g., 20 to 80

Special instructions for vaccinees, if
needed

Phase 1 Study
Features and Components

« Consider vaccine-specific features when
planning trial (e.g., live vaccine)
= Develop Inclusion and Exclusion Criteria
— Healthy adult volunteers
— Age range: 18-40 years (esp. for first
phase 1 study)
— Special considerations
+ age, t itant medication
allowed, etc.
« where applicable, vaccinee contacts
-E.g., vaccinia

Safety Monitoring

* Goal:
- Protect subjects by monitoring local, systemic,
and potential end-organ toxicity
« Clinic visits
— Symptom review, diary cards
- Clinical exam
* Laboratory studies
~ CBC: hematologic
— Chemistries: e.g., h
endocrine

— Others? Per pre-clinical toxicology study,
previous experience with similar vaccines, etc.

tic, renal (U/A),




Safety Monitoring (cont’d.)

Safety and activity (e.g., immunogenicity):

— ltems to be assessed/time schedule
{Well organized summary in a table)

- Active post-vaccination monitoring

~ Monitoring tools

» Submit to IND with protocol, regardless
of Phase

— Prototype Case Report Forms
{CRFs

— Diary cards
— Scripted interviews
« Other, e.g., photographs

Safety Monitoring (cont’d.)

« Toxicity Grading Scales
— Defines grades for specifically monitored
P ters (cli | and lab y AEs)
— Based on healthy volunteers
« Stopping rules
— Provide specific criteria

Add

- grade 3 {: ) or grade 4 (life-
threatening) adverse events
— If criteria met, stop inati

and investigate
» Safety review, if appropriate, resume study
+/- changes to protocol/iC

Phase 1 Study
Features and Components (cont’d.}

« Dose escalation
—Even in first Phase 1 study
—Provide details of dose escalation
scheme
« Clear criteria for dose escalation

« Safety review of lowest dose
cohort




Stages of Review and Regulation

. L Phase 4
Clinical Investigational Plan “Inspection
-Safety
—— IND———  BLA ., e
-Data to
Relea
Phase 1| Phase 2 7 Phase 3—» support >
-Safety dmmuno- | -Efficacy ~ approval  BLA
“lImmuno- | genicity <Safety Suppl
genicity “Safety simmuno- (Post-approval
(prelim) -Dose genicity %":v'lm“)
Ranging Indications
‘Dosing
“Manufacture
Equip.fFacilities
New Drug

IND =
BLA= Biologics License Application

Phase 2 Study
General Considerations

« Goals:
— Immunogenicity
+ Dose-ranging data
« Identify preferred dose, schedule,

formulation, route of ini ion for
advancement to Phase 3
— Safety

« More precise estimates of common
adverse events
- Local reactogenicity
—Systemic effects

Phase 2 Clinical Trials

« Up to several hundred subjects in a trial

« Persons at high risk for infectious disease
of interest (classical vaccine development)

« Often randomized & controlied

+ Vaccine-elicited immune responses
— Qualitative
— Quantitative
— Duration

« Safety

« Pilot evaluation of efficacy endpoints
{where feasible)




Phase 2 Clinical Trials

Planning for Phase 3
Logistics and Protocol:

- Compliance with protocol

— Accrual of subjects

— Target populations for licensure
~ Monitoring tools

— Sample handling

Stages of Review and Regulation

. o Phase 4
Clinical Investigational Plan “Inspection
~Safety
——— IND——— BLA  _, [Fffieacy
-Datato Release
Phase 1-» Phase 2 —»| Phase 3-p support
-Safety Ammuno-  |-Efficacy | approval BLA
“immuno- genicity -Safety L4 Suppl
genicity Safety "4mmuno- (Post-approval
(prelim) ‘Dose genicity Changes)
Ranging sNew
Indications
-Dosing

IND =

~Manufacture
EquipJFacilities

ional New Drug
BLA= Biologics License Application

Phase 3 Development
General Considerations

Develop adequate safety,

immunogenicity, and efficacy data to
support

Proposed use(s) and indication(s)

—Target population(s)




Phase 3 Study
General Considerations

*  Objectives and endpoints:
— Pivotal efficacy - options
1)} Clinical endpoint, if feasible
2) Immune response endpoint, if established
(e.g., combination vaccines wipreviously
licensed components)
3) “Animal Rule”, if appropriate
— Pivotal pre-licensure safety database
< Sample Size: Thousands for safety in
humans, regardiess of path to licensure

Phase 3 Vaccine Efficacy Trial
Protocol

« Study population/background
epidemiology

- Control group

- Randomization scheme/Study masking

* ltems assessed/time schedule:

- Clinical & lab parameters: safety,
i icity, microbiology and efficacy

» Prospective 1° & 2° efficacy endpoints

Efficacy Trial Endpoints

« Clinical relevance of case definition,
esp. for primary endpoint

- Specificity of case definition
emphasized*

- Validation of assays before efficacy
study
—Performance Parameters

*Lachanbrech PA Sensitivity Specificky & Veceina Efficacy. Triats 19:563-574, 1308
) w:

212201, 1908,




Phase 3 Protocols

* Use of animal rule

- Criteria for dose used in Phase 3 must
consider results of animal efficacy
studies

« Correlate immune response in
animals and humans
» Develop Phase 3 safety data at
appropriate dose

—Randomized, controlled safety data
most interpretable

— Appropriate control group

Stages of Review and Regulation

. P Phase 4
Clinical Investigational Plan i
-Safety
——IND———  BLA | Fffacy
«Datato Release
Phase 1+ Phase 2 -+ Phase 3— supp
-Safety “immuno- ‘Efficacy  approval BLA
“immuno-  genicity +Safety ppk t
genicity -Safety “lmmuno- (Post-approval
(prelim) -Dose genicity NCN'I:“"‘GQSJ
Ranging Indications
*Dosing
-Manufacture
Equip. i
WD = New Drug
BLA= Blologics License Application
Post-marketing Studies
« Limitati of pre-li ire studi
— Rare adverse events
- Delayed onset / long term effects
— Sub-population
- Efficacy
« Specific post-marketing commitments at the time
of approvai
-R of recent ine approval letters may

be instructive




Published Guidance
FDA, ICH

FDA Guidance Documents for Industry
« http:/iwww fda.govicher/guidelines.htm
« http:/iwww.fda.gov/cder/guidance/

International Conference on Harmonisation
- ES6: http://www.ich.org/ich5e.htmi#GCP

Conclusions: Counter-terrorism
vaccine development

- Early and frequent regulatory communication

~ Pre-IND Meeting: feedback on phase 1
trial design

~ Early articulation of development goals
« Target population(s)
« Indication(s)

Conclusions: Counter-terrorism
vaccine development (cont’d.)

= “Animal rule” if applicable

« Develop data on relevant dose in Phase 2 to
be investigated in Phase 3

« Adequate safety data




Workshop on Counter-Terrorism Products Regulated by
CBER: Effective Sirategies io Assist in Produci
Development

— OBRR Perspective on Clinical Development Phase
L. Ross Pierce, M.D.

Clinical Review Branch, Div. Of Hematology, Office of
Blood Research & Review, CBER, FDA

The Problem

+ Provide substantial evidence of safety and
efficacy when subjects infected/intoxicated
with the target agent are not available.

The Solution

+ Provide evidence of efficacy in gppropriate
animal models (e.g., “Animal Rule™).

= Provide data to support the choice of animal
models and to help bridge animat data to the
human situation, including:
— Comparative pathophysiology and natural history of

target disease in the respective species

— Comparative PK of drug in blood; tissue levels

- Comp ations of path /toxin across
species.

+ Provide human safety and PK data in healthy
volunteers.




Overall strategies for
development of CBT Biologics
- Decide which indication(s) will
be sought and in what order.
Example: Anthrax Ig + antibiotic
- Pre-exposure prophylaxis
- Post-exposure prophylaxis
+ - Therapy at early-, middle-, or late-
stage disease
+ ~ Monotherapy or combination therapy?

Focus Development Plan

< Early crafting of a draft INDICATIONS
AND USAGE section of the eventual
package insert can help focus clinical
development

The urgency of the perceived threat may
drive the timeline of product development

+ —Fast Track if providing unmet medical
need to treat serious and/or life-
threatening aspect of disease.

« —Sequential vs. Parallel Pre-Clinical
and Clinical Testing depending on
circumstances (e.g., Anthrax Immune
Globulin) . Agency flexibility will be
determined case-by-case.

[3]
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Timeline of product development

“Contingency protocol” Treatment IND once
human safety, PK, and basis for concluding
substantial evidence of efficacy are available
may be appropriate.

Phase 4 Confirmation of Efficacy and
Appropriateness of Dosing Regimen /7 the

event of bioterrorism event involving the
agent being targeted.

Anthrax Immune Globulin as an Example of a

<

<

-

*

Ll

CT Clinical Product Development Plan

Plan developed during 2001 U.S. Anthrax
Episode (Assumed Ongoing New Cases of
Inhalational Anthrax)

Need: Inhalational anthrax carried historical ~90%
mortality rate with antibiotic therapy (5/11 in 1991).
Rationale for adjunctive use of Ig product to
inactivate pre-formed and well-characterized anthrax
toxins based on other disease models (tetanus, elc.)
Anecdotal historical use of crude AIG/AIP products in
inhalational anthrax of litile value.

Considered both human and animal g products.

1% ;\M‘Fbﬁméml ,g\«/ b LC( '-,{:,‘7"01

Anthrax Immune Globulin as an Example of a

CT Clinical Product Development Plan

Prepare product using well-accepted
methodologies.

Conduct proof-of- pt/activity study in
animals.

If#2 ful, consid ducting
preclinical efficacy, preclinical PK, clinical
safety, and clinical PK simultaneously rather
than sequentially (case-by-case basis).




Clinical Phase of Anthrax Immune Globulin
Clinical Product Development Plan

+ 1.  Single-dose dose-ranging
safety/tolerability and PK study in normal
volunteers (or in patients with confirmed
cutaneous anthrax).

+ 2.  Single-dose dose-ranging
safety/efficacy phase il multicenter “field”
treatment IND study in patients with
strongly suspected or confirmed
inhalational anthrax.

Clinical Phase of Anthrax Immune Globulin
Clinical Product Development Plan

= 3. Repeat dose dose-ranging
safety/efficacy phase Il treatment IND
multicenter “field” study in patients with
strongly suspected or confirmed
inhalational anthrax.

« 4,  Phase lll safety/efficacy treatment
IND study. This might be a continuation
phase of #1 or #2 or #3 above.

Anthrax Immune Globulin — Pharmacokinetic
(PK) Considerations

« Single dose tolerability/PK study of an IV
product in normals shouid evaluate the
AUC), AUC 5t )» Crraxe Clearance, Vol of
Distribution, and half-life. PK model should be
pre-specified.

+ Single dose tolerability/PK study of an IM or
SC product shouid also evaluate Tp,,.

+ Optional PK data in patients with inhalation
anthrax in subset of phase ll study subjects.




Anthrax Immune Globulin as an Example of a
CT Clinical Product Development Plan

« Number of doses studied product-specific.

+ Depending on perceived urgency, in the
phase I single-dose tolerability and PK study
the 2 lowest unstudied dosage groups might
be studied in paralle! (e.g., 1 cohort dosed at
x mg/kg while another cohort receives 3x
mg/kg). When safety data deemed
satisfactory for those cohorts, the next 2
dosage levels could be studied either
sequentially or in parallel.

Anthrax Immune Globulin as an Example of a
CT Clinical Product Development Plan

Stralify Subjects by Stage of Inhalation Anthrax.

. Early (flu-like syndrome with known inhalation
exposure}

. Middle (dyspnea or chest pain without
alternative expianation in conjunction with stated
typical symptoms and strongly suspected exposure)
> . Late (hypoxemia, respiratory failure,
hypotension, meningitis, widened mediastinum
and/or pleural effusion on CXR). Patients with
meningitis should aiso be analyzed as a subgroup.
Product might prove most effective in early disease
where burden of anthrax toxin least.

L
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Anthrax Immune Globulin as an Example of a
CT Clinical Product Development Plan

+ For subjects with very early suspected but
unconfirmed disease and only fiu-like syndrome
including fever, it can be argued that a placebo-
control + antibiotic is ethical and appropriate (fow
risk, add-on tx)

For subjects with Middie or Late-stage disease, a
randomized dose-ranging design may be most
appropriate.

Dose ranging especially important with large
population exposure requiring large quantities of
product. Knowledge of the minimum effective dose
would be key.

-

-




Anthrax Immune Globulin as an Example of a
CT Clinical Product Development Plan

« If active-only dose-ranging design
employed, the highest and lowest
doses should differ substantially (e.g.,
10-50 fold) and should include a
probably less-than-fully therapeutic
dose in combination with antibiotic.

Anthrax Immune Globulin — Efficacy Analyses

» The primary efficacy variable: survivalitotal mortality
either as a proportion or as time to death.

« Secondary efficacy variables include:
— days in ICU
~ hospitalization duration
— respiratory failure (requirement for mechanical

ventilation)

— need for vasopressors.

+ Additional clinical variables would include time
between exposure, onset of iliness, initiation of
antibiotic therapy, and initiation of Anthrax Ig.

What to include in original IND
submission
« - Qverall clinical development plan, including
e Specific Indication(s) to be sought

. Plans for phase I, Il, ll, and IV studies, if
applicable, inciuding finished (not draft)
protocot for initial human trial.




What to include in original IND
submission

< ~Justification for the starting and maximum
doses for the initial human tolerability studies

« ~Discuss relevance of chosen animal species for
any animal efficacy/proof of concept studies.

« May include comparative animal and
anticipated human pharmacokinetic data.

=« Complete data including line listings of any
prior human use.

Considerations for design of phase
2/3 safety and PK clinical studies

+ o  The design and analyses of the study
should be prospectively defined in the
protocol.

o The dose and dosing schedule for the
proposed studies should be justified.

+ o  The data analyses presented in the BLA
should be consistent with the analytical plan
submitted to the IND.

+ o Obtain and analyze appropriate
secondary endpoints including candidate
surrogate efficacy outcome variables.

Considerations for design of phase 3
safety and PK clinical studies

« o  Secondary endpoints and their
corresponding statistical analyses shouid be
prospectively defined in the study protocol.

« o For studies employing randomization
(such as different doses of study drug), the
study’s power to detect differences in the
overall incidence of adverse events (AEs)
between study arms should be stated in the
protocol.




Considerations for design of phase 3

safety and PK clinical studies

« The protocol should state the minimum true

incidence of an adverse effect that the study
has 95% power to detect.

= o  The size of the PK study should be

ES

justified (generally ~ 20 subjects).

- When fewer subjects needed to
characterize PK than are needed to
characterize product safety, consider
separate or nested PK study design.

&

-«

o

Safety analyses

» number of test product administrations by
subject

e number of adverse experiences (AEs)
reported at any time during the study
irespective of opinions concerning
relatedness to administration of the
investigational agent

» number of adverse experiences temporally
associated with infusions

-

o

L3

Safety Analyses (cont.)

- number of infusions temporally associated
with one or more adverse experiences.

- the proportion of infusions for the frial
population for which “infusional” AEs have
been reported and

- the proportion of subjects who experience
one or more AEs at any time during the
course of the trial.




Adverse Events and Product Infusion Rate

+ Begin with a slow infusion rate and titrate
upward according to a pre-specified forced
titration scheme as tolerated.

+ Analyze AEs as a function of both dose and
infusion rate (for IV products).

+ The CRF must provide a space for recording
the infusion rate at the time AEs are first
noted to permit AE analysis by infusion rate.

Safety Endpoints for Trials of Ig Producis

+ Serious hypersensitivity reactions

+ Renal insufficiency

+ Aseptic meningitis

+ Thrombosis and other SAEs

+~ Severe AEs

+ All other AEs

« Vital signs, physical exams (repeated) routine
chemistry, hematology, UA.

« Monitor for seroconversions and NAT for HIV
1&2, HBV, HCV, Parvovirus B19 in normals.

Considerations for design of phase 3
safety and PK clinical studies

- Use subject diaries kept current in “real
time” as essential source documents for the
complete collection of AE data.

- Data in subject diaries should support
corresponding case report forms (CRF)
entries and study database.




CT Clinical Product Development Plan
Summary

+ Develop both focused initial and long-term
clinical development plans

- Be flexible in tailoring your development plan to
the specific disease/drug and/or biologic
combination, good science, and what is feasible.

+ Consult periodically with FDA to keep abreast of
CBER Current Thinking regarding evolving data
and how they may affect your development plans.

« Have a detailed statistical analysis plan and stick
toit.

« Insure adequate study monitoring to help avoid
GCP-related product approval delays.

CT Clinical Product Development Plan
Summary (cont.)

< Develop Phase IIVIV contingency protocols
to
— Provide expanded use
— Validate efficacy in target disease/population
- Validate adequacy of dosing regimen
— Validate safety in patients with target disease.

10



A Regulatory Perspective on the
Development of New Vaccines Against
Bacillus anthracis and Lessons Learned

Thus Far

Julianne C. M. Clifford, PhD
FDA/CBER
OVRR/DVRPA

Anthrax Disease

Bacillus anthracis:

— Gram positive, spore forming bacterium

- Highly resistant spores
Natural Infection:

— Cattle, sheep, goats, wild game
Experimental Infection:

— Nonhuman primates, rabbits, mice, rats, guinea pigs
Human Disease:

~ Cutaneous anthrax

~ Gastrointestinal anthrax

~ Inhalational anthrax

Bacillus anthracis

Virulence

« pX01-toxins
« PA—protective antigen
o LF—lethal factor
« EF—edema factor

* pX02—capsule




Bacillus anthracis

LF + PA = Lethal Toxin
EF + PA = Edema Toxin
A-B toxins
- B domain—target cell binding, internalization
& translocation
« A domamn—cytotoxic domain

Anti-PA Antibodies: associated with protection
against anthrax disease and disruption of
cytotoxic pathway

PA = antigen of interest for vaccines

Anthrax Vaccines

US Licensed Vaccines

Human: BioThrax™ (Anthrax Vaccine Adsorbed)
» Protective Antigen (PA) Based Vaccine
« Active immunization against Bacillus anthracis of
individuals between18 and 65 years of age...

Veterinary: Anthrax Spore Vaccine
+ Nonencapsulated Live Culture
+ Suspension of Viable Spores

Next Generation Anthrax Vaccines

Highly purified recombinant proteins
~ Single or multivalent immunogens

Viral or bacterial vectored vaccines
DNA vaccines

Others ?

[\



Next Generation Anthrax Vaccines

Novel delivery systems
— Proteosomes, microsomes, liposomes

Novel adjuvants
— Inactivated toxins (CT, LT), chemical, lipid
based

Nontraditional routes of administration
— Oral, intranasal, transdermal

CBER Regulatory Philosophy
Application of Regulatory Standards with

consideration for ...

» uniqueness of the product

« target population

« intended use

= evolving scientific knowledge

Stages of Review and Regulation
In Vaccine Development:

Clinical Investigational Plan E:pﬁ:
BLA E’fe.y
icacy
— IND 4 Datato Lot Release
Phase1 _, Phase 2 — Phase 3 -, SuPPo?
Safety, Safety, Safaty, :,";ml'
'_'::‘";‘;‘y‘* Immuno- immuno- Approvat BLA
o genicity, gencity, S lement
(tens) Dose— Efficacy Inspecton v
Ranging (thousands) Charnges)
{hundreds) I g::rlndlanons
g
Manufacture

Establishment of Manufactunng J Equip./Facilites
S

and Testng Controls, Specification:




Pre IND

Phase 1 Phase 2 Phase 3
Safety, Immunagensity

Safety, Efficacy

Salety, Dose Optmzaton, iImmunogenicity

Phase 4

Safety, New Uses,
New Formulations.

S S S s
! ] ] ' H
! i i | €GMPs
v A v v
Product ID, Charactenzaton
Precinical Safety and immunogensicy
Opumization of Manufactunng Process
Process Valdaton
Assay Development & Assay Valdaton
Funal Product Specdications
Final Formulaton/Dosage
Manufacturing Changes
Formulation Changes

Catagory A

Biological Agents/Diseases

Antheax (Bacitius anthracis)
Botuliam (Clostridiem bouudinum toxin)
Plague (Yarainia pestis)

* Smalipox tvariala mejor)
* Tularemia (Francisefia tularensis)
- Viral hamorvhagic fevers (Ebola, Macburg, Lasws, Marchupo...}

Brucsliosis (Brucels species)

« Epslion toxin of Clostridium perfr

fringens
Food Satsty Thrasts (Salmoneiia aps, E. coll0157:H7, Shigalia

Typhyus faver {Rickettsla prowazeki
Visal encephaiitia (VEE. EEE, WEE)
Water Safety Threats (Vibrio cholerae, Cryploaporidium parvem)

Demonstration of efficacy via the Animal

Rule...

... means an additional development

program (animal efficacy model) to be
conducted in parallel with the clinical and

manufacturing programs.....




Animal Model Considerations

Identification of appropriate animal species
« Experimenta] infection

Pathophysiology of the disease

- Time to onset of symptoms

~ Nature of symptoms

— Time to death

— Effects of agent challenge dose and route of
exposure on morbidity and mortality

Animal Model Considerations

Identification of appropriate animal species (cont.)
* Immune response to vaccine

— Antibody response

- Cell mediated immune response

- Kinetics of response

Animal Model Considerations

Identification of appropriate animal species (cont.)
Proof-of-Concept studies:
— Dose ranging

— Schedules of administration

- Challenge-protection studies

— Initial demonstration of a protective level of
response or protective threshold

- Insight on selection of human doses and
immunization schedules




Animal Model Considerations

Efficacy Study Design Considerations
*» Dose/schedule optimization to elicit response
reflective of human immune response to vaccine

« Immunogenicity endpoints (assays, kinetics,
duration, correlates)

« Efficacy endpoints (morbidity, mortality)

= Challenge doses

 Route of exposure

+ Concomitant Therapies

Animal Model Considerations

Bridging Animal Efficacy and Human Trails
« Extrapolation of animal mode] protective level as
a predictor of human protection

— Bridging/Correlating animal and human clinical
immunogenicity assays

~ Passive (human-to-animal) immunization-
challenge studies

Animal Models:
Phase 1 Phase2  Phase3 Phase 4
Safety. Immunogencity
Safaty, Dose Optwnezation, Immunogemcity

Safety, Efficacy
Safety, New Uses,
‘New Formulations
PreiND 4 [ 4 ¥ T A
i 1 i '
1 ) i } cGMPs
v v v v v

Product ID, Charactenzaton
Precinical Safety and Immunogencity
Optmzaton of Manufactunng Process
Process Vaidation
Assay Development & Assay Validation
Final Product Specificatons
Final Formulation/Dosage
Manufactunng Changes
Formulaton Changes




Animal Models: Efficacy Studies
Dose/Schaduie Optimization

Species Identification Immunoganicity (sssays, kinetics, duration, correlats)
Patholagy Challengs doses & rous of exposura
Immunogenicity Efficacy Endpoints
“Proof-of-Concapt™ Concomitant Therapies

PreiND 4 4 + 1 A
\ i ] ) 1 L
' 1 ) | cGMPs. H
v v v v v
Product 1D, Characterzation
X
Precimical Safety and immunogenicty Bngge to Human Trals
J ing Process
Resources Process Validation Doss/Scheduie
FaaiMties Assay Development & Assay Vahdation
Stadt Fanal Product Specdicaions
Animals Final Formulabon/Dosage
Manidactunng Changes
Formulaton Changes

Clinical Indication

Vaccines, traditionally, are intended for
prophylaxis in a pre-exposure setting.

From a counter-terrorism perspective,
however, both pre-exposure and post-
exposure prophylaxis clinical indications
may be desired.

Clinical Indication

Pre-exposure & Post-exposure prophylaxis

» Presumed differences in optimal
vaccination schedules for these scenarios

* Human immunogenicity data

= Human safety data




Clinical Indication

Pre-exposure & Post-exposure prophvlaxis

» Animal model efficacy studies to support each
indication

— Post-exposure study considerations
—Time to treatment after challenge
—Challenge dose
— Concomitant therapies

—Immunogemicity & Efficacy Endpoints

Clinical Indication

Intended or Target Patient Population
Healthy adults

Pediatric populations

Geriatric populations

Other considerations

— Immunosuppressed/Immunocompromised
- Pregnancy

Clinical Indication

Intended or Target Patient Population(s)
« Safety

+ Immunogenicity

LINC:H

- Bridge to Efficacy




Phase 1 Phase 2 Phase 3 Phase 4
Safety, Immunogenicity
Salety, Dose Optynezation, inmunogenicry
- Stfety, Efficacy

Pre IND Clinical Indications/Popuiations —»SJ:':-'?&% ses,
Asimal Model 4 4 4 + 4

I ) 1 I »

i i i1 cames

v v _ v v

Product ID, Charactenzation
Preclinical Safety and Immunogencity
Optmization of Manufacturing Process
Process Validation
Assay Development & Assay Vahdaton
Final Product Specificatons
Final Formulaton/Dosage
Manufactunng Changes
Farmulaton Changes

Stockpile Considerations

Product stability

Shelf-life and supply rotation
Product Formulation

— Preservatives

— Excipients & Stabilizers

Preclinical data
Manufacturing/product testing data
Clinical data

Stockpile Considerations

Product Packaging/Presentation
» Multidose vs Single dose presentation
« Delivery system
- Injection:
« solution vs. lyophilized powder w/ diluent
— Oral

— Transdermal
-




Phase 1 Phase 2 Phase 3 Phase 4
Safety, Immunogemcity
Safety, Dose Optmizaton, Immunogeniciy
Safety, Efficacy

S — oww wmm - -
Pre IND Clinical "ﬁ:ﬂﬁ N Uses,
Annal Mode! 4 £+ 4 L4
1 1 T ) Ll
! ! ) ! cGMPs H
v v v v v
Product 1D, CI ile Ci i
Safety and i
Optmezaton of Manufacturing Process
Process Validation
Assay Development & Assay Valdaton
Final Product Speciicatons
Final Formulaton/Dosage
‘Manufactunng Changes
Formulaton Changes

Potential Availability under IND

Data to support IND use
= Preclinical Safety
« Human Immunogenicity
» Dose/Schedule
+ Human Safety
*» Dose/Schedule
» Effectiveness/Protection in Animal Model
» Not necessarily pivotal Animal Rule Study

CBER Regulatory Philosophy

Application of Regulatory Standards with
consideration for ...

« uniqueness of the product

» target population

* intended use

« evolving scientific knowledge
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[ Availability under IND ]
Phase 1 Phase 2 Phase 3
Safety, Immunogenicity
Safety, Dose Optimzation, Immunogencdy

Salev.Efcag, e

Phase 4

Clinical IndicationsiPopulations Safety, New U
Inical ications/Pop ons . New Uses,
Pre IND New Formuiahons
Ammal Model 4 + ¥ ¥ . A
i T T I >
| | ] 1 €GMPs H
A v v v v
Product ID, C| ile C
Preclinical Safaty and
Optimzzation of Manufactunng Process
Process Vakidation
Assay Development & Assay Vafidation
Finat Product Speceficatons
Final FormulatonDosage
Manufactunng Changes
Formutabon Changes

Perceived sense of urgency and/or
expectation for condensed development
timeframes places an even greater
importance on...

» Careful attention to detail and application of
sound scientific principles at even the earliest
points in development.

« Pre-IND activities

= Antigen identification/characterization

« Disease pathophysiology in humans and
experimental animal models

» Mechanisms of vaccine protection

« Foundation for product, clinical and animal
model development programs

Facilitation of development programs....

» Frequent and early communication
» Open communication channels
« Early disclosure of complications can
promote problem-solving collaborations
Incorporate CBER advice points or provide
alternative approaches and sound scientific
rationale

11



Facilitation of development programs....

+ Seek input from experts in academic and
medical communities

» CBER Guidance to Industry and Points-to-
Consider Documents

* International Committee on Harmonization
Guidance Documents

+ Workshops: announcements, summaries, slide
presentations

www.fda.gov/cber/reading.htm
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POTENTIAL USE OF TISSUE
GENE, AND CELL THERAPY
PRODUCTS:
REPAIR, REPLACE,
RESTORE, REGENERATE

Steven R. Bauer, PhD
Laboratory of Stem Cell Biology
Division of Cellular and Gene Therapies

Office of Cellular, Tissue, and Gene
Therapies

Office of Cellular, Tissue,

and Gene Therapies
October 1, 2002

» Regulatory/review responsibility for tissues,
cellular, gene therapies, and xenotransplantation
products

Regulatory programs and scientific research to
assure the continued safety, identity, purity, and
potency of these products

Collaborative reviews for combination products
that consist of cells/tissues combined with a drug

or device
CBER
OFFICE OF CELLULAR,
TISSUE AND GENE
THERAPIES
Office of the Divecior
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OCTGT Counterterrorism
Approach: Potential Uses

* Goals

* OCTGT perspectives on importance of
novel approaches for treating terrorism-
related injuries, long-term consequences

+ Stimulate thoughtful consideration of
unmet needs in this area

OCTGT Counterterrorism
Approach

* Encourage and facilitate
development of cellular, tissue, and
gene therapy products as medical
countermeasures

Repair
Replace

Restore

Regenerate
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OCTGT Counterterrorism
Approach

Repair, Replace, Restore, Regenerate

» Biological, radiological, chemical,
traumatic injuries

* Address with tissue, cell, gene therapy-
based products

Repair, Replace, Restore, Regenerate
» OCTGT Products

 Tissues

* Cellular Therapy

* Gene Therapy

* Cellular + Gene Therapies
» Tissue Engineering

—~Combination Cell/Tissue with Device/Gene
Therapy/Recombinant Protein

Use of Human Cells, Tissue and
Cellular and Tissue-based
Products(HCT/Ps)

Hwman (et Tissut Pooduck

¢ Musculo-skeletal

* Ocular

= Skin

* Hematopoietic stem cells
« peripheral/cord blood derived

* Bone marrow stem cells

Useful and Needed as Count es
» Adequacy of supply?

luot re%.mﬂ umdea  TAD

= Not all conditions amenable




_’Q = Repair, Replace, Restore,

o Regenerate

« UNMET NEEDS: sufficient medical counter-
measures for acute and long-term consequences

« Acute needs

+ E.g.: live skin replacement for bumn victims, bone
repair or organ replacement for trauma victim

« Long-term needs

+ E.g.: complete immune reconstitution, cell or gene
therapy for cancer subsequent to irradiation

oy nddice A

Potential Uses:
Address Unmet Needs

* Cellular Therapies
—Hematopoietic Reconstitution
~ CNS Repair
— Cardiac Repair
—Stem Cells
« Tissues and Tissue Engineering
—Skin
—Bone
—Organs

* Xenotranspl ion

Potential Uses

+ Stem Cell-Based Therapies

—Stem cells, directed to differentiate into
specific cell types, offer the possibility of
a renewable source of replacement cells
and tissues to treat diseases including,
spinal cord injury, burns, heart disease

—In vitro differentiation

—1In vivo differentiation




L Potential Uses

one marrow stroma/Mesenchymal stem cells
Facilitate hematopoietic reconstitution
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Potential Uses

Adult Stem Cell
«Satellite cells = Muscle stem cells
« Divide in response to injury
*Self renew and differentiate
*more stem cells, new muscle cells
-Whnt signaling pathway stimulates
muscle forming processes
*Polesskaya et al., Cell 113:841-852, 2003
Potential: repair damaged muscle




Potential Uses

Human embryonic germ cells

+partially restore paralyzed rat motor activity
*migrate into the spinal cord of paralyzed rats
sprevent existing host neurons from dying
*secrete factors for regrowth of connections
between nerves and motor neurons

*Kerr et al., J Neurosci 23:5131-5140) 2003

Potential: repair spinal cord damage

Potential Uses

Dental pulp stem cells
«Origin: baby teeth
*Progeny express molecular markers for
dentin, bone, fat, and nerve cells
*Accessible source of stem cells to repair
damaged teeth, regenerate bone, and treat
nerve injury or disease
*Miura et al., PNAS 100:5807-5812, 2003
Potential: repair bone, dental, and
nerve injuries

Potential Uses

Genetic modification of stem cells
*Homologous recombination in human
embryonic stem cells

*OCT4, HPRT1
*Modify hESC-derived tissues for use in
treating patients.

«Zwaka and Thomson, Nat Big 21:319-321
2003

Potential: alter stem cells to match
recipient, enhance performance, etc




Potential Uses

Genetic modification: Gene Transfer
«Ex vivo transformation with gene transfer
vectors
«In vitro transformation with gene transfer
vectors
*Enhance function, performance, longevity,
other characteristics of cells or tissues

Repair, Replace, Restore, Regenerate

*Tissues available and useful
«Limited supply, unmet needs remain
*Great potential for cell, gene, or combination|
products
*Much product, clinical, pharmtox development
needed
*Consider need in different terrorism scenarios
elikely numbers, storage, delivery, etc

CBER/OCTGT Contact Information

* PHONE: 800-835-4709 or 301-827-1800
* INTERNET: http://www.fda.gov/cber
» Send e-mail to: OCTMA@CBER.FDA.GOV

» CBER Regulatory and Guid Doc on the

S

Internet at: http://www.fda.gov/cber/guidelines.htm

* Bauer@CBER.FDA.GOV
« 301-827-0684
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Information on HCT/Ps
« Website at www.fda.gov/cber/tiss.htm

~ Form 3356 — Registration/Listing
— Published documents and letters
— Meeting mi; ies/
E-mail address for registration questions
tissuere er.fda.gov

» HCTERS Queries — information on registered

establishments
http://intranet.fda. gov/cber/tissue/hcters.htm
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Commamarmting 100 Yasrs
of Rloluge Rafuletion

Development of West Nile virus Testing
and Donor screening as a Model for
Screening Bioterrorist Agents

Hira Nakhasi, Ph.D.
Director, DETTD/OBRR
CBER, FDA

Office of Blood Research and review
Counterterrorism strategic plan

« Facilitate the development and availability of safe and
effective medical products to prevent and treat the
health consequences of terrorist event

«» Protect the integrity of the blood supply and other
biological products

+ Provide accurate and timely information regarding
medical products used to prevent or treat consequences
of terrorist acts

+ Enhance emergency preparedness and response
capability

Office of Blood Research and review
Counterterrorism strategic plan

* Protect the integrity of the blood supply and other biological
products
— Devise and 1implement donor screening methods and tests to assure that
affected individuals do not spread agent
* Invesugate testing methodologies for screening donars
* Develop policies for screcaing and standards for lot reicase and vahdation assays
« Assess studies characicrizing agent pathogenesis

. Ce with for of screcning assays
~ Develop a program to evaluate approved and unapproved methods for
removal and inactivation of possible bit agents

« Pathogen removal and inactivanon
* Develop annviral conpounds




Office of Blood Research and review
Counterterrorism strategic plan

« Investigate testing methodologies for screening donors

~ Develop Real Time PCR and hybridization to a microarray of
DNA oligonucleotides to detect bioterror agent (BT) nucleic
acids in blood and blood products in a muitiplex format

« Accomplishments:
~ Optimized Real time PCR amplificanon for 3 category A agents
~ Achicved simultaneous detection of cells from the 3 BT agents i blood
samples using microaray platform

Development of WNV donor
screening test as a model for BT
agent screening in blood and
blood products

Progress in Donor Screening for
West Nile virus

» FDA'’s actiops to date regarding donor testing

» WNV test development including the lot release and
validation panel development

* WNV testing of blood donors using investigational tests




West Nile Virus and Blood Safety:
FDA’s Actions to Date

Alert nouces posted on FDA's website:
- August 17,2002 Vigilance i excluding symptomatic donors urged
prior to any actual report of transmission
- Qatober 3, 2002 FDA states uts interest in facilitating development of
donor screening & supplemental tests
Congressional heanngs or briefings on September 10 & 24, October 3,
2002, and June 6, 2003
FDA 15 working closely with the test kit manufacturers to expedite test
development and implementatian (Sept. 2002 industry meeting, Nov 2002
FDA scientific workshop, BPAC update in 12/02, BPAC discussion 3/03)
FDA issued a guid: on dation for the of donor
suitability and blood and blood product safety in cases of known or
suspected West Nile virus infection™, Oct. 25, 2002
FDA 1ssued a revised guid; “Revised ion for the
assessment of donor suitability and blood and blood product safety in
cases of known or suspected West Nile virus infecuon” May 1, 2003

West Nile Virus and Blood Safety:
FDA’s Actions to Date

FDA has approved:
~ GenProbe (16 samples/pool ) phase 1 IND for repository testing on
March 21, 2003
+ phase 2 IND for prospective WNV NAT testing on May 27, 2003
— American Red Cross IND for WNV NAT testing (GenProbe test 16
samples/pool) on May 27, 2003
— Roche IND for WNV NAT testing { 6 samples/pool) on May 22, 2003
Investigational WNV NAT testing has started since mid June 2003
using pooled or individual samples.
FDA is participating in weekly meetings with the task force
established by blood banking community, which includes CDC and
NIH to coordinate the epidemiological data on WNYV infection and
10 monitor the out come of testing.

Background Information

« WNV is an enveloped single stranded RNA virus
WNYV is a mosquito-bomne flavivirus
~ Primarily infects birds
~ QOccasionally infects humans and other animals
About 80% of human infection is asymptomatic, and 20%
develop mild febrile iliness (flu-like illness)

.

« Approxi ly 1 in 150 i ions results in ingitis or
encephalitis
- Advanced age is by far the most significant risk factor for severe
neurologic disease

Viremic period can occur up to 2 weeks prior to symptoms
and last up to a month from the initiation of the infection




Background Information.......

The 2002 US outbreak of WNYV resuited in the idennfication of
other modes of transmission including:
- Blood transmission (RBCs, plasma and platelets), Transplantation,
Breast-feeding, T | ] and O by injury
The magmitude of the risk of WNV from transfusion is
unknown.

Virus titer m blood is low compared to other transmissible
viruses (~1-5x10% copies/ml) and the viremia is transient.

~ Viremia tn encephalitis patients can be as high as 2 5x10 copies/ml
Viremia resolves rapidly after seroconversion to IgM
1gM can persist for a long time in some cases up to 2 years
No chronic stage of WNV infection has been reported

Status of WNV pathogenicity and epidemiology in the
US in year 2002
+ In year 2002 total number of WNYV cases reported were 4156 out of
which 284 deaths and 2942 cases of WNME
« 44 states including DC are endemic for WNV
« The average risk of WNV by transfusion in 2002 was 0.4 per
10,000 donations nation wide with a maximum risk 10.46/10,000
donations in Michigan
+ During Aug 28, 2002- June, 2003, 61 possible Transfusion-
Transmitted cases reported (Retrospective testing of 2002
epidemic)
« 23 are confirmed from 16 blood dobations
* 19 are not transfusion related,

* 19 lusive due to i donor foll
= 6 deaths- WNV could not be established as the cause n most
cases

FDA’s Research Activities on WNV

« Panel development

— To monitor sensitivity of assays to detect viral
nucleic acids and antibodies

« Isolation and characterization of WNV strains
from human samples obtained during the 2002
and 2003 epidemics
— Genetic variation of viral strains
— Detection by currently available WNV assays

» Natural history studies to evaluate
infectiousness in blood to better understand risk
and define unit/donor management strategies




Analytical sensitivity of WNV
assays

» FDA’s current standard for licensure WNV
NAT assays is 100 copies/ml for the
individual donation

* WNV panel designed to monitor this
sensitivity limit

* Standard may be revised based on infectivity
data or sensitivity improvements

FDA NAT Panels

* FDA NY99 and FDA-Hu2002 isolates
characterized by genetic sequencing

« Viral infectivity determination

* RNA concentration measurements

* Final panel specifications are being established
through collaborative studies

— The prototype panel consists of two isolates
- Viral ion ranges b 1000-5 copi

Viral Titer Determination Copies/mL

Average of multiple testing
by each Y Fmal
Lab1{tab2 |Lab3|Lab4] Lab 5| Copies/imt

FDA-HU2002 (10) | 40° | 10° | 10° | 10° | 10° 10w
FDA-HU2002 (104) | 105 | ND | 105 | 105 | ND 101
FDA-HU2002 (107) | 10° | ND | 10° | 10° | 10° 10%°
NY99 (10°") 100 | 10° | 10° | 10° | 10° 10t
NY99 {104) 10° | ND | 10® | 10 | ND 10"
NY89 (10°7) 108 | ND | 10° | 10° | 10° 100

isolate (dilution)




Correlation between Copies/mL and

PFU/mL
Sample | Copies/mlaverage | PFU/ml
(FDA & NYSDOH)
FDA-Hu2002 1010 107
NY99 1010 108

Correlation between Copy/mL and

PFU/mL
Sample Av. copy | PFU
HaWNV 10" 107/mL
HuWNV 60¢°C/2 hr 107 0
NY99 101 10*/mL
NY99 60°C/2 hr 1045 0

Status of WNV pathogenicity and epidemiology in the

US in year 2003

During 2003 total number of WNV human cases reported so far are
~5000 out of which 88 deaths, of the total infections ~29% cases of
WNME and ~ 60% cases of WNV fever

44 states including Washi D.C. are end

ic for WNV

3

Putative WNV transfusion related cases are being analyzed
— Confirmation of NAT and IgM reactivity
— Donor and recipient F/U

CDC reported two confirmed cases of WNV transmission through

transfusion




West Nile Virus and Blood Safety:
Current Status

Starting July 1, 2003 blood donor screening under IND
in place covering all geographic regions of the US

Several confirmed asymptomatic infection
interdicted
~ ~>1000 units of WNV infected blood detected from ~ 3x106
donations screened
— Units would otherwise have been transfused

MP-NAT testing has effectively removed >75% of
infected blood donations from entering the blood supply
for transfusion

West Nile Virus and Blood Safety:
ID-NAT study

Potential for transmission of WNV through minipool (MP) NAT
negative blood and blood components. Because of the low level of
viremia in some patients and window periods of detection before
and after seroconversion.
A limited retrospective evaluation of MP-NAT negative units
from 2003 epidemic from four high incidence regions (~1/250 +
rate using MP) and retrospective studies on samples collected
during 2002 epidemic were done using ID-NAT GenProbe test.
~ Samples with low level of virema may be missed 1n minipool testing
~ Putative WNV transfusion related cases are being analyzed
+ Confirmanion of NAT and IgM reactivity
« Donor and recipient F/U

West Nile Virus and Blood Safety:
ID-NAT study

Goals of the ongoing ID-NAT study are:

— To perform ID-NAT prospective and retrospective testing in
high incidence areas, F/U and determine infectivity of such
units

~ Compare testing of the ID-NAT positive samples between the
two test kit manufacturers

~ Perform an infectivity study in various animal models
including non-human primates and using the MP-NAT (-), ID-
NAT (+) units




West Nile Virus and Blood Safety:
ID-NAT testing

Pending data on the infectivity of MP NAT-/ID NAT reactive
units

— ID-NAT is being performed prospectively in high incidence
areas based on the capacity for additional testing and the
frequency of MP-NAT + units collected in the region.

— Frozen plasma is being withdrawn in areas with high
incidence of WNV based on MP-NAT.

.

West Nile Virus and Blood Safety:
Summary

Blood donor screening for WNV using investigational MP-NAT
was achieved in a record time (~9 months) since FDA stated its
interest in the development of donor screening test

B of the impl ion of MP-NAT >75% of infected
blood donations have been interdicted

In addition, in limited setting ID-NAT is being performed in high
incidence areas

Studies are underway to determine the infectivity of low level
viremic donations [MP-NAT (-), ID-NAT (+)]

This has been possible due to close cooperation between public
health ies, blood bli and the test kit
‘manufacturers

.
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Product Development and Manufacturing

"Counter Terrorism Products Regulated by CBER:
Effective Strategies to Assist in Product Development”

October 24, 2003

Jobn Finkbohner, Ph.D., Deputy Director
Division of Manufacturing and Product Quality
Office of Compliance and Biologics Quality

Presentation Qutline
= Overview of challenges
= Survey of some focus areas related to general
manufacturing control:
= Equipment
»  Facility / Manufacturing Environment
a  Raw Materials / Compopent Controls
w  Validation / Qualification Programs
®»  Quality Systems
@ Product specific process development issues to follow in
later presentations

Key Challenge to
Manufacturing Unit:

Due to compressed development
timelines for counter bioterrorism
(CBT) agents, there’s a loss of
development time to learn how the
process behaves in routine
manufacturing




Compressed Timelines for:
= Definmp the process:
= Process i and equi] SOPs plete and
“road tested”?
m  Equij pporting various unit
= Experience with product allow pred
= Qualification/Validation:
= Process alteration and optimization
®»  Ongoing qualification and validation (concurrent)
= Sufficient resources?

qualified?
bility for unit operations?

Key Challenges to Quality Unit:

Due to compressed development
timelines for counter bioterrorism
(CBT) agents, there’s a loss of time
to get quality systems in place and to
complete supporting operations!

Compressed Timelines for:
= Establishing Quality Systems:

= Records and documentation,

® Raw material specifications and testing procedures (sampling,
sample size, test methods, etc.),

w  Vendor audit program — leve! of completion

= Change control system

» Deviation/Investigation system

®  As you approach licensure. ...

w  Adverse event reporting system

w  Product complaints and recall systems

= R y reporting systems (suppl and BDPRs, ¢tc.)

[N



A QUALITY PRODUCT
t1

QA/QC
f
Validation / Qualification

Rouatine Monitoring \

Equipment PﬂL ess \ Components

Environment Raw Materials

Critical Resources to Facilitate
Rapid Availability of CBT Agents

m Very careful choice of contract
partners and vendors including
“track history”

Contract Partners: Quality Agreements

= Do the quality agreements between the applicant and
any contract manufacturer include adequate reporting of
deviations not directly related to product manufacture?
Example: If system failure noted covering a period
bracketing contract manufacturing operation, does
reporting to applicant include notification to allow
assessment of impact on their product?




Contract Partners: Quality Agreements

mD oes change control system of the contract
manufacturer include notification of applicant
and/or direct involvement of applicant in
implementation decision?

aE xample: Does introduction of an investigational
product operation into areas utilized for contract
manufacturing include applicant notification?

Critical Resources to Facilitate
Rapid Availability of CBT Agents

m Experienced and knowledgeable
staff — manufacturing AND
quality units

Critical Resources to Facilitate
Rapid Availability of CBT Agents
= Open dialog with CBER as early
as possible in the planning process

= Emphasis on locking down process

as rapidly as possible, especially if
early production lots intended for

licensure




Compressed timelines for addressing:

= Safety related issues:
= Adventitious agents,
= Maintaining sterility or bioburden control,
= Immunogenicity concems, etc.
= Process consistency:
= Process alteration and optimization
= Process scale up impacts
= Confounded by ongoing qualification and validation activities

Some early priorities include:

uP rioritization of safety related qualification and
validation activities

aP erforming equipment capability assessments for each
unit operation as processing parameters are defined

A QUALITY PRODUCT
tt

QA/QC
t
Validation / Qualification

Routine Monitoring \

Equipment P"Lm \ Components

Environment Raw Materials




Equipment: Capability Assessment - 1

mH as each unit operation been assessed for
suitability of equipment and process stream
contacts? (i.e., under operating conditions)

=H as each unit operation that is critical for safety
of the product been validated? (e.g., sterilization
of final container closure system components)

Equipment: Capability Assessment - 2

=P erformance testing in place where needed?
(performance capability demonstrated via
appropriate qualification, validation, and/or
routine manufacturing data)

Equipment: Capability Assessment - 3

mF iltration/Concentration steps validated ?
mR outine use of purification columns controlied ?

uA ny rework or reprocessing steps in the process
due to potential equipment function concems ? If
so, are they validated ?




Equipment: Personnel

wP ersonnel gowning practices appropriate?

uP ersonnel adequately trained ?

sM anufacturing supervisors appropriately
experienced with the process ?

s anufacturing supervisors practicing a quality
approach to operations ?

Why were personnel listed under

“Equipment” ?

=T he process depends upon their function as
specified.

aT he most common cause of deviations for a well
controlled process is the personnel.

wT raining and qualification programs are critical

A QUALITY PRODUCT
1t

QA/QC
t
Validation / Qualification

Routine Monitoring \

Equipment PrIc ess \ Components

Environment Raw Materials




Environment: Monitoring - 1

sA re the controlled production environments
appropriately qualified and monitored for HVAC
system performance and microbiological quality?

mA re the controlied production environments
appropriate to support the manufacturing
processes being performed ?

Environment: Monitoring - 2

sM onitoring systems adequate for open product
manipulations and aseptic operations ?

sH VAC systems appropriately maintained and
qualified / requalified ?

mP reventative maintenance and calibration
programs appropriate ?

A QUALITY PRODUCT
t1

QA/QC
t
Validation / Qualification

Routine Monitoring \

Equipment Process \ Components

Eavironment Raw Materials




Process Validation

= Do the unit operations include operating parameters
based upon the validation studies?

= Does the documentation (e.g., BPR) capture all relevant
operating information?

= More detailed discussion of this topic from my
colleagues speaking later this moming

A QUALITY PRODUCT
tt

QA/QC
t
Validation / Qualification

Routine Monitoring \

Equipment Prles \ Components|

Environment Raw Materials

Raw Materials

= Incoming material sampling plans appropriate ?

m Acceptance criteria supported ? (i.e., fitness for use
quality attributes understood)

= Vendor audits conducted for critical raw materials ?

= Quarantine / Release procedures for raw materials
appropriate ?

= Quality procedures and documentation for release
appropriate ?




Components

s Diluent formulation defined ?

= Clinical administration kit components that require
qualification ?

= Primary packaging (container closure) system defined ?

= Contract partners for any components evaluated and
qualified as a vendor ?

= Sampling programs by vendors implemented (if
needed)?

» Documentation for release appropriate ?

A QUALITY PRODUCT
tt

QA/QC
1
Validation / Qualification

Routine Monitoring \

Equipment Process \ Components

Environment Raw Materials

Validation

= Sterility assurance validation studies and aseptic
processing qualification studies (e.g., media challenges)
completed ?

w Are cleaning validation studies appropriate for the
context of use for the equipment ? Does validation
approach include potential for highly biologically active
cross contamination or adventitious agents (as
appropriate) ?

= Are computer and PLC controlled systems appropriately
controlled (and validated, if necessary) ?

= Are “closed” systems appropriately qualified ?

(‘/lwvxiwj validdtien
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Validation

aH ow are failures handled during execution of a
validation protocol ?

®»A re qualification/validation studies for critical
equipment systems performed appropriately ?

uD o the SOPs reflect the validated conditions for
use of equipment ?

Validation: Legacy Systems

u| f“legacy” equipment or facility being utilized, is
the approach rigorous based upon known prior
uses, or lack of prior use information?

w»H ave the considerations taken into account
during protocol desigh been documented ?

A BmAE R b 5 4E 2
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Issues to address for lots intended for
licensure

=V alidation data to support processing parameters and
hold times?

mR eprocessing and/or Rework procedures, if allowed?
wC onformance lots produced using the method
submitted in the license application?

nC apable of successful manufacture of consecutive
lots?

11



A QUALITY PRODUCT
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QA/QC
f
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Quality Systems: Documentation

uM anufacturing unit operation data recorded
directly in BPR ?

=D oes BPR reflect actual production ?

aD ocumentation for material and intermediate(s)
release appropriate ?

=F inal release procedures appropriate ?

Bateh.

Produd Pe condk .

Quality Systems: Issues

=H ow are out-of-specification (OOS) investigations
handled ?

=A re deviations and investigations handled
effectively ?

=QO perations segregated appropriately (as
appropriate) ?

uS taff adequately trained ?




Quality Systems: Testing - 1

sM ethod validation efforts on an appropriate
timeline ?

mA re in-process and final testing samples being
handled appropriately ?

mA re appropriate compendial methods in place and
being performed appropriately ?

Quality Systems: Testing - 2

=A re OOS results being handled appropriately ?
(i.e., investigation system triggered?)

wA re appropriate system suitability procedures in
place ?

m} s testing equipment being appropriately
maintained and are the records for these actions
adequate ?

Quality Systems: Final Product Visual

Inspection

=D oes method include major and minor defect
categories with alert and action limits?

nl f re-inspection allowed, are there limits?

mD o visual inspectors undergo a rigorous
qualification program?

13



Quality Systems: Vigilance for the
unexpected and human factors

mA re deviations reported and are appropriate
investigations performed ?

=D oes the adverse event reporting system perform
properly 7

mA re written procedures under change control and
do staff follow the SOPs ?

Common Problem Areas for

Previously Unlicensed Applicants

uW ritten procedures for preventative maintenance
systems are lacking

aW ritten documentation of training programs
incomplete

=W ritten documentation of vendor audit program
incomplete, or audits not performed

Common Problem Areas for
Previously Unlicensed Applicants

= Written documentation for raw materials program
incomplete or ill-defined (fitness-for-use criteria not
bridged from unit operation validation protocol design or
results)

= Quality Operations unit backiog in final approvals of
validation reports, etc. (i.e., inadequate resources for
the quality operations unit or validation unit)

14



Common Problem Areas for
Previously Unlicensed Applicants

aD oes facility have design flaws relative to cGMP
compliance capability? If so, can procedural
control adequately support consistent
manufacturing operations?

What resources are there to
avoid potential pitfalls ?

Communicate with CBER and
prepare throughout the process

aG uidance documents
o eedback throughout the IND process

=P re-submission meetings with specific questions
can be very productive

D 0 not neglect manufacturing facility issues
during the development process

15



During the pre-BLA period....

uB e careful to have comprehensive project
timelines allowing resources and time to complete
facility and process related validation /
qualification studies

nl. et me sayitagain...... Do not neglect
manufacturing facility issues during the
development process

Resources

WWW Guidance Documents:
http://www.fda.gov

Phone questions for manufacturing
facilities to CBER/OCBQ/DMPQ
301-827-3031

Summary

=T he challenge relative to manufacturing is to have
the appropriate resources to tackle the incredible
number of issues that WILL arise.
m Contract partners that have been fully evaluated
= Excellent staffing models and expertise to draw upon
(in house and external, as needed)
» Maintain a dialog with CBER on all issues of
importance

16



Summary

m It is critical to have an overall plan with
detailed project management oversight to
successfully move the product through an
expedited development program on ALL
fronts (i.e., pre-clinical, clinical, process
development, and manufacturing)

A QUALI’}‘Y PRODUCT
1

QA/QC
!
Validation / Qualification
Routine Monitoring \

Equipment PrIcess \ Components

Environment Raw Materials
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Counterterrorism-related Specific
Immune Globulins: Problems and
Challenges in Development

October 24, 2003
Dorothy Scott, M.D.
Branch Chief, Lab. of Plasma Derivative s
DH/OBRR/CBER

Counterterrorism and Specific
Immune Globulins

Vaccinia immune globulin (VIG): for treatment of

life-threatening complications of smallpox vaccine

Botulism immune globulin (BIG): for treatment of

botulism poisoning

Anthrax immune globulin (AIG): for treatment of

subjects not responsive to antibiotics (proposed)

Other 1G’s against other agents are/may be
considered (proof-of-concept in animal studies)

VIig. Blg a(mwtg Prconae

Challenges (1)

* Product
— Donor selection/vaccination protocols
» Live vaccines - ? Viremia
+ Co i with live (if enrol led in

vaccine programs)
« Viral validation 1n manufacturing
— Potency

+ Bioassays or binding assays?
« Standards for testing

+ Lot release

« Dosing

~
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Challenges (2)

Clinical

— Efficacy testing: often product cannot be tested
in “real life” scenario, e.g. vaccinia immune
globulin for progressive vaccinia

— Role of the animal rule

— Limitations animal testing (BSL-4 agents)

Challenges (3)

« Provision of material in IND stage

— IND’s for indications (often CDC; industry, other
government) s prvods.

— E-IND’s (unexpected events; case-by-case)
« Provision of material long-term (as long as the
need exists)
— Stability monitoring

- Maintaining supply of product over years; determining
‘when additional lots will be needed

Challenges (4)

« Timing
— Production timelines (GMP’s, and scaleup)

— Licensure: possible eligibility for Fast Track
procedures
« Priority review
* Rolling review

///vm Lg caqe  baced




Coordination/Problem Solving
Early

FDA CDC or DoD

Sponsor

Vaccinia Immune Globulin: Case
Study in Development

Vaccinia immune gl obulin, intravenous,

human  (Hgwman placma )

— Historically licensed product; very low demand
until post 9-11

— Diminishing potency of old supplies
— Manufacture of new material indicated

Historical Uses of VIG Products:
Complications of Smallpox
Vaccination

Eczema vaccinatam”®

Progréssive vaceinia (vaccinia necrosum;
gangrenosum)”

Ocular vaccinia” (but NOT keratitis)
Generalized vaccinia * (+/-)
Prophylaxis against eczema vac cinatum




Smallpox Vaccination Complications
= Mortality Without VIG Treatment

ik Norn.zal . 0%
Vaccination

Eczer‘na 30-40%
Vaccinatum

Progressive 100%
Vaccinia

L mnant WV\»PWQWW\?Q

Vaccinia Immune Globulin
Products

* All are under IND

* All manufactured from Source Plasma of
revaccinated donors

» Source Plasma collected 10- approx. 30
days post-vaccination

* New VIG’s manufactured using S/D
treatment and nanofiltration steps for
viral clearance

Challenges in Development and
Use of VIGIV

* Plasma donors and live vaccination (vaccinia)

* Potency testing for VIG (lot release)

* Clinical study: real treatment studies not possible
In pre-event scenario

* Addressing post-exposure prophylaxis

* Emerging possible indications (the unexpected)
- Myopericarditis?
~ Monkeypox prophylaxis or treatment?




Smallpox Vaccination and Donor

Deferral

= Published January 19, 2003
» Deferral for vaccinees:
— 21 days after vaccination, OR
— Until scab falls off
— WHICHEVER IS LONGER

» Rationale
- Possibility of viremia
— Conseq of virat to recipient could
be severe

vwed QON@J?\}—-{ g (020

da/téw af tin Vg\&;\lﬂajfl/,e’\,

DONOR RESPONSE TO DRYVAX VACCINE

Antibody titers

2 Al
i o

Time after Vaccination

Plasma Collection for VIG

Products

« VIG products historically made from
plasma collected earl y post-vaccination

« In vitro studies (B-gal assay; plaque
assays): no plaques observed with VIG
alone; no evidence live virus in products

» Need to maximize collection of high-titer

material




Evidence-based decision-making

» Historical information ab out viremia

» Publications on capacity of plasma
derivative processing steps to clear vaccinia

« CBER and Industry research on the
question of viremia in smallpox vaccinees

» Maximizing product safety

Vaccinia Viremia (?)

<~ Herzberg, Kremmer, 1930'
- 8/17 normal children post va ccine
- titered by bioassay in rabbits
- strains various (cattle lymph)
- viremia days 3-15; mainly day 6-7
‘. Also reported 1953 (journal not
available)
Zentralblatt fur Bakteriologic 1930; 115:271-80

Vaccinia Viremia (7?)
iZ!  Not seen in “over 100” patients studied
(no data shown)!
FDA and Industry: plaque assays for

Vaccinia in blood from recently
vaccinated people

1 Kempe, CH, Pediatrics 1960; 26:176-89




Vaccinia Virus Clearance
Potential of VIGIV
Manufacturing Processes

Vaccinia
Virus

- Enveloped
« DNA
* 400 nM size

© 1997, Robest Andrews, Department of Microbiology, lowa State Umiversity

Vaccinia Virus and S/D
Treatment of FVIIL *
Logs Inactivation

Virus | Minutes S/D (TNBP 0.3%/ Triton
X-100 1.0%)

0251 |10 [30 |60 {120
Vaccinia (1.0 |2.5 [3.8 [44 (47 |47
HSV-1 |[>5.1]>51[Nd |Nd |Nd |Nd
Sindbis |4.9 [5.4 >56[Nd |Nd |Nd

*Resistance of Vaccima Virus to Inactivation by S/D treatment
of Blood products. Roberts, P. Biologicals 2000; 28, 29-32




Vaccinia Virus and S/D Treatment of
Fraction II Precipitate (0.3% TNBP/1%

PS80, 60-180 min.)"

Recovered Eliminated

Virus Added |Pre- |After |[Clearance |Reduction

/D

Solveuit / Delorgent

eodament

(cuLH’P/V\j: Pmo&«d

S/D |S/ID
Vaccinia {7.75 |6.88 (441 334 2.47
HIV-1 [>11.5({>115|<1.5 >10 >10

VsV 743 |732 |[<1.86 |>5.57 >5.46

* Inactivation and elimination of viruses during preparation of human intravencus
immunoglobulin  Uemura et al, Vox Sing 1994, 67.246-54

Plasma Fractionation — Viral
Clearance Steps for VIGIV

All recently manufactured new IND products
have 2 viral inactivation steps that are
expected to clear vaccinia:

1. Solvent-detergent treatment

1. Nanofiltration

Vaccinia Viral Validation for
VIGIV Products

« Donor exclusion for 21+ days post-vaccination would result in loss
of high-titer plasma

* Working Assumption: Viremia likely to be low level, rare and/or
intermittent, if present at al), in norma! vaccinated donors

« Testing for post. ination viremia ongoing in several
laboratories (no positive reports to date, but studies are not
finished, and not prospectively designed for viremia monitoring)

* Viral clearance studies suggest vaccinia can be inactivated by S/D
treatment, but that vaccinia is relatively resistant compared to
other enveloped viruses

+ Nanofiltration is expected to remove vaccinia due to its large size

» Process-specific validation will provide enhanced assurance of
safety




Potency of VIG

- Bioassays vs. solid-phase (e.g. ELISA) for lot
release
POTENCY does not always equal BINDING
because non-neutralizing (e.g. non-useful)
antibodies may bind to antigens on a plate
CBER has stated preference for bioassay use for
VIG products (neutralization)
CBER in-house assays developed for VIG potency
— Research-level
~ To enable product characterization
— To increase bioassay understanding and capabilities

.

The Old Method: Plagque Red uction
Neutralization Test (PRNT)

> First developed in 1960’s

> Slow (3-6 days)

> Requires large amounts of plasma

> Day-to-day and person-to-person
variability

> Time- ing ( 1 ¢ ing of
plaques); net automated

> Difficult to consistently reproduce

> Difficult to transfer to new labs

CBER RESEARCH: Meeting the Needs
H. Golding et al, OVRR, CBER, FDA

> We developed an improved test using a beta-
galactosidase reporter-gene containing virus:
> Faster (24 hr); High throughput; important for
large scale evaluation of many ples in clini
trials
»Read-out: automated; Machine reads color-
change
> Sensitive, quantitative, reproducible

>Easy to transfer to manufacturers/DOD




In vivo assays @

* CBER developed an in vivo model of potency in
severely immunocompromised (SCID) mice

* May reflect neutralization of forms of virus not easily
cultured, e g extracellular enveloped form,

* Useful for comparison o in vitro bicassays

« Provides useful early assurance of likelihood of efficacy
« Other animal models also under development

CBER Research: Protective Ef fect of VIGIV at
Different Doses in SCID Mice

T muae-Compr 0 112
100- - #=Virus Only 10E6
H I = &mg
3 ™ 4 —— 12519
g - alr-i —— 0.3mg
@ L
® 4] !
i
201 H
L T i T
0 25 50 75 100
Time (days)

el

CBER/Manufacturer Testing and
Provision of Interim VIG
Standard

« MPHBL" VIGIV, manufactured under GMP
conditions

» Aliquotted, frozen; no loss of potency with
2 freeze-thaws

+ Tested in 3 different laboratories for plaque
neutralizing activity, with good agreement

*+ Available from CBER
(scottd@cber.fda.g ov)

° Massachusetts Biologic Laboratories
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Clinical Studies for Licensure of
CT Products: VIGIV Strategy

« How to perform clinical studies pre-event?

— Actual studies for the disease states (EV and PG) not
possible due to very low rate of these comphcations.
Licensure based upon PK equivalence and safety data
PK not inferior (> 0.8) to VIG given IL.m

— Studies in animal models (e.g tailpox, SCID mice)

- Discuss with CBER for product-speaific advice

» Post-approval commitments; use of Animal Rule

Current Thinking: Clinical Trials
for Licensure of VIGIV,

Indications
» (2002) New product indications limited to
treatment of VIG-treatable vaccinia vaccine
complications; labeling specific to data provided
by manufacturer of each product
(2003) Potential consideration post-exposure
prophylaxis possibilities

ced
promised

— Exfoliative skin conditions

— Note indication in previously licensed product (Baxter):
post-exposure prophylaxis for exfoliative/inflammatory
skin conditions, including eczema [not based on
controlled studies].

Unexpected Events during IND
Phase

» Requests for use of product for post-
exposure prophylaxis

+ Unanticipated clinical scenarios

11



Clinical Issues: Recent Use of VIG

! Col.

To date, no cases of progressive vaccinia (PG), or
confirmed eczema vacciatum (EV)

— 0/ 454,856 mlitary vaccinees!

~ 0/ 37,478 civilian vaccinees?

VIG requested for’:

- Prophylaxis EV in recently vaccinated burn patient (1)
— Ocular vaccima (1)

- Post ination discovery of p Yy

J. Grabenstein, Mlitary Vaccines Agency, USAMC, presented

to the Advisory Committee for Immunization Practices (ACIP)
6/18/03

2 G. Mootrey, National Immumzation Program, ACIP 6/18/03
3 Discussed at ACIP 6/18/03

Use of VIG(IV) in Pregnancy
Estimates of fetal vaccinia risk extremely low!

— NYC 1942: 0/ 170,000 pregnant vaccinees

- U.S. 1967-7: 1/ 5,600 to 17,000 primary vaccinations
Inadvertent vaccinations in most cases due to very
carly (undetectable) pregnancy, or to post-
vaccination conception

CDC advice “ Women should contact their
healthcare provider regarding use of VIG.
Currently, CDC’s ACIP does not recommend
preventive use of VIG for pregnant women.”?
CDC has established a pregnancy registry for
follow-up of vaccinated pregnant women

'S Gold: CDCN: 1 ion Program

2 (www b.cde,

/ Jvacci [preg-factsiiect.asp)

(DC o o

lot.of yeseahih

Smallpox Vaccination and
Myo/pericarditis

Newly recognized complication in U.S.
DOD: 46 cases/ 454, 856 vaccinees
Civilian: 22/ 37,000 vaccinees

No fatalities

Etiology - possibly immune-mediated;

VIG use would have to be carefully weighed
Ongoing follow-up of cases for long-term
sequelae

12



Monkeypox and VIG Use

* VIG use, if any, was discussed

+ Note that CDC has recom mended smallpox
vaccination for pe ople who were likely to have
been exposed to monkeypox
(http://www.cdc.go v/ncidod/monkeypox/smallpox
vaccine_mpox.htm)
— Contraindicated for certain inmunocompromised

people

CT Product Development:
Common Themes

Umiqueness of some products

Need to support supply and supply capability
closely in the interests of public health

Stability of products that may be “on the shelf” for
prolonged time — monitoring critical to maintain
supply of product

Evolving recommendations as assays, testing, and
product characterization continue

Frequent discussions among FDA, sponsors, and
manufacturers are important !




Product Development
for Preventive
Vaccines

CT products regulated by
CBER: Strategies to assist in
product development

October 24, 2003

Preventive Vaccines
Against Bio-T Agents

« Disease Prevention
-“classical” vaccine role
« Deterrence

-Discourage potential use of
disease agent

Preventive Vaccines
Against Bio-T Agents

« Prevention of disease spread
— Ring vaccination

* Pre-immunization against
exposure

— Immunization of troops, health care
workers




Preventive Vaccines
Against Bio-T Agents

= Agents pose significant risk
—~High mortality, highly
infectious
« Long term protection
~single treatment

Preventive Vaccines
Against Bio-T Agents

N
"OYP‘\WV\” &5 B 85 m‘p}\m& d/wg

defin thon A B, 40 268 4B 7§

« Government role in public
health response
~“Orphan” drugs
—Instrument of public policy

-5 % m[/l\vkaxm drmg

cagrre Almal o

pafibk 2 %%

Challenges Associated
with Preventive Vaccines

» Manufacturing
« Efficacy measurements
« Stockpile and use




Manufacturing

* New substrate is a new
product

~Tissue culture replacing cld
methods

—Modern adventitious agent testing
* New vaccines
—Limited experience

Manufacturing

- Limited and rapid production

—Early development of
manufacturing process

—Inspection and GMPs

» Maintaining manufacturing
potential
—Changeover protocols

Cell Culture Smallpox Vaccine

« Manufacturing issues for a new
vaccine :
—Tissue cuiture instead of calf skin
means new vaccine
—~Accelerated process development
—Inspections early and often




Efficacy

» Surrogate assays for vaccine
effectiveness in the absence
of the disease
- Potency, immunogenicity
—Modern assays
—Animal models

o wae fumam  sube A
S supng 6o
-

Efficacy

» Assay validation

—New assays for oid measurements

—New assays to measure immune
response

- Clinical decisions from
efficacy measurements
—~Duration of protection

Cell Culture Smallpox Vaccine

- Efficacy issues for a new vaccine
—Human challenge/protection study, as
well as field efficacy trial, not feasible
—Immune correlate of protection
unknown

—Develop confidence in efficacy, not
proof




Cell Culture Smallpox Vaccine

« Efficacy issues for a new vaccine
—Non-inferiority to product with proven
effectiveness
—Assays for comparison of immune
response, potency
~Humoral and cellular response
important

Stockpile

« Store or use
* Instant availability
~IND then license
» Storage conditions (NPS)

Stockpile

« Long-term stability studies
~Potency assays
—Validation of assays
—Product storage lifetime

» Re-labeling of product
—~Transition from IND to license




Stockpile

» Transport and Use

—Retention of potency
through distribution chain

* Product shelf-life
—Extension of dating
—Replenish stockpile

Smallpox Vaccine

« Storage and potency of
remaining calf skin vaccine

» Re-licensure of remaining calf
skin vaccine

- Storage and re-labeling of tissue
culture smallpox vaccine

Summary

« Preventive vaccines against
biological agents of terror provide a
critical response to actual and
potential acts of bio-terrorism

- The development of preventive
vaccines against biological agents of
terror pose unique problems in
manufacturing, analysis and storage
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CHALLENGES IN CELLULAR,

TISSUE, AND GENE THERAPY

PRODUCT DEVELOPMENT IN
THE CT ARENA

Steven R. Bauer, PhD
Laboratory of Stem Cell Biology
Division of Cellular and Gene Therapies

Office of Cellular, Tissue, and Gene
Therapies

Office of Cellular, Tissue,

and Gene Therapies
October 1, 2002

Regulatory/review responsibility for tissues,
cellular, gene therapies, and xenotransplantation
products

Regulatory programs and scientific research to
assure the continued safety, identity, purity, and
potency of these products

Collaborative reviews for combination products
that consist of cells/tissues combined with a drug
or device

OCTGT Counterterrorism
Strategy

« Encourage and facilitate development
of novel cellular, tissue, and gene
therapy products as medical
countermeasures

= Safeguard integrity of tissue supply




Regulatory Concerns Common
to all Biologicals

+ Safety, efficacy, identity, purity, potency
« Regulation of both product and process

* Quality control of product and
intermediates

* Reproducibility of lots

Challenges of Expedited CT
Development

Regulatory and
Approval Process

CBER encourages early interaction
@ with sponsor
MONITORING

safery IND phase I

annual reports
Efficacy [ND p}lmse i amendments

\J
Esffgt;y IND phase HI_/pus(-approvzl surveillance

adverse reaction monitoring

Product License lot release data review

CT Product Development

&ipre-lND

CBER encourages VERY early and
FREQUENT interaction with sponsor

™
Safety IND phase I

Efficacy IND phase I1

Efficacy
Safety

Product License
Phase [V

IND p]iase 11




OCTGT Counterterrorism
Strategy

* Biological, radielogical, chemical, traumatic
injuries

+ Could be addressed with cell, tissue, gene
therapy-based products

Repair, Replace, Restore, Regenerate

Challenges for Tissues

* Safeguard integrity of tissue supply | '

—Devise appropriate donor deferral -

contingencies
« Infectious agent, radiological, chemical
€Xposure
— Adapt new donor screening tests
— Assure that affected individuals do not
cause inadvertent spread/exposure

Tissues: cGTPs

» CGTP requirements govern the methods
used in, and the facilities used for, the
manufacture of HCT/Ps

= Intended to prevent the introduction,
transmission and spread of
communicable disease, and to preserve
function and integrity

Extra vigilance when urgent
need for tissues exists

7
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FDA Measures to Facilitate Potential
Use of Human Tissue for CT/BT

* Communication with industry
- regional shortages; emergency plans
* Temporary exceptions to certain FDA
requirements, when benefit outweighs risk
- E.g., waiver of requirement to use infectious
disease test Kits validated for cadaveric blood
samples
« Stockpiling of tissues
— However, many tissues have short shelf life—
e.g., corneas, “fresh”refrigerated skin

Repair, Replace, Restore,
Regenerate

» Cellular Therapies

« Gene Therapies

* Cellular Therapies + Gene Therapies
= Tissue Enginecring

— Combination Cell/Tissue with Device/Gene
Therapy/Recombinant Protein

Combination Products: Multiple FDA Centers

CBER Research
and Regulation

+ CBER Research/Review Model
— Scientists / Clinicians: lab based and
full-time review staff

= Challenges for CT use of cellular, tissue,
and gene therapies




CBER research relevant to stem cells:
Control pathways in development

RN Signaling pathways crucial in
e o owrs | diffy iation and develop
" o7 Conserved in all metazoans
N b H {Work i model organisms

cheaper, faster)

Affect many stages of development
- Celt types, cell fates
Repair and segeneration

e Importance of the
——— mm::;: microenvironment

(8 et Theztm,
art Reoi

Cell Therapy Challenges

« Cell therapies hold great promise but
present challenges to CBER
- Measures of safety, quality, potency,
efficacy complex
- sufficient characterization
= appropriate differentiation
= transformation

- affected by in vitro, in vivo conditions

Cellular Product Testing

* Donor

« Incoming cellular or tissue sample

* Components and reagents used m

manufacturing

~ Animal product- FBS, BSA, enzymes
— Cell culture- MAbs

« Manufacturing intermediates

* Final product




Cellular Product Safety

» Sterility (21 CFR 610.12)
» Mycoplasma (21 CFR 610.30)
» Freedom from Adventitious Agents

« Pyrogenicity/Endotoxin (21 CFR
610.13)

Cellular Product Identity/Purity

« Cell Viability
= Recommend >70%
= Freedom from Extraneous Material
» Media Components
— E.g.: serum, cytokines
¢ Phenotypic Analysis
— Cell Types
— Quantitative assessment of each cell type
present

Reproducibility

Cellular Product Biological
Activity _potency

pT-PCR
R

S
* Assay that correlates with function of
product
— Gene expression pattern
» In vitro differentiation correlated with
specific gene expression
— Expression of antigen
« Cytokine release assay correlated with
expression of protein

Correlation often challenging

tdmpy  vacand,

Bro-assad
V)




Gene expression profile,
’ Exogenous Influences

Antibodies, Enzymes, A
In vitro dff i Manufacturing Concerns

Ch terizati
aracterization Developmental Stages J

Self Terminal
renewal Commitment Differentiation Differentiation

O —> — @ —

Celi-cell interaction Growth factors Lot Relcase

Identity
Manufacturing T, Potency
Cell Banks 0 Safety
Feeder Layers %"J* Viability
Growth Factors

Cell Characterization
Screening

Donors, Viruses, Genetic defects {:g?

Stemn

cell

Draft Guidance for Reviewers: Instructions
and Template for Chemistry,
Manufacturing, and Contrel (CMC)
Reviewers of Human Somatic Cell Therapy
Investigational New Drug Applications
(INDs) - 8/15/2003

http://www.fda.gov/cber/guidelines.htm

Gene Therapy Product
Manufacturing

* Vector manufacturing
— Vector construction, characterization
— Cell Banks
— Virus Seed Stocks
— Plasmid stocks
— Vector Production/Purification Methods
— Formulation of Final Product
— Storage/Stability




Gene Therapy Product Safety

* Safety Testing
— Sterility
- Mycoplasma
— Adventitious Virus
* in vitro and in vive virus
« bovine and porcine viruses (or certified
reagents)

+ human viruses: EBV, HBV, HCV, CMV,
HIV 1&2,HTLV 1 & 2, B19, AAV, (others)

~ Replication Competent Virus

Gene Therapy Product Characterization

« Identity
—  restriction map-+southern blot
— nucleic acid sequence
* Activity
~ transgene specific
» Titer
* Purity
— cell substrate DNA, RNA, protein, other reagents
« Stability
» Potency
~  Qualified assay required by end of phase I1

~ Assay should reflect intended biological effect of
product

Gene Therapy: Unique Safety
Concerns

* Viral Vectors: rescue of replicating
virus
+ Contamination of product with viruses
from cells used in manufacture
+ Inadvertent germ-line gene transfer
* Integration into genome
— Insertional mutagenesis

vectolr”




CT Product Development

i

CBER-Sponsor
interactions: early
and often

Encourage novel
cell, tissue, and gene
therapy products
Repair, replace,
restore, regenerate

CBER/OCTGT Contact Information

« PHONE: 800-835-4709 or 301-827-1800
* INTERNET: http://www.fda.gov/cber
+ Send e-mail to: OCTMA@CBER.FDA.GOV

« CBER Regulatory and Guid D on the Internet
at: hetp://www.fda.gov/cber/guidelines.htm

* Bauer@CBER.FDA.GOV
+ 301-827-0684

Information OCTGT Products

Guidance for Industry: Guidance for Human
Somatic Cell Therapy and Gene Therapy, March
1998.

PTC in the Characterization of Cell Lines to
Produce Biologicals, CBER, FDA, 1993.
Proposed Approach to Regulation of Cellular and
Tissue-Based Products, February 1997

ICH Harmonized Tripartite Guideline: Viral
Safety Evaluation of Biotechnology Products
Derived from Cell Lines of Human or Animal
Origin




Information on HCT/Ps

» Website at www.fda.gov/cber/tiss.htm

—~ Form 3356 — Registration/Listing

~ Published documents and letters

— Meeting
minutes/summaries/transcripts/presentations

E-mail address for registration questions

tissueregs@cber.fda.gov

HCTERS Queries — information on

registered establishments

http://intranet.fda. gov/cber/tissue/hcters.htm

10



The Biologics License

Application Process

An Overview

101172003

What is a Biologics License

Application (BLA)?

A request for permission to introduce, or deliver
for introduction, a biologic product into

interstate commerce

21 CFR 601.2

CBER Regulatory Authority

« BIOLOGICS
-1 igational New Drug ptions {IND, 21 CFR 312)
- Biologics License Applications (BLA, 21 CFR 600-680)
¢« EXAMPLES

- Vaccinee and ailergenic products

- Blood Products (including biood grouping reagents and
donor ing tests for bloodb th )

- Cellular & gene therapi

Page 1



Who Submits a BLA ?
MANUFACTURER (Applicant)

@ Any legal person or entity who is engaged in
manufacture

or

& An applicant for a license who takes responsibility
for compliance with product and establishment
standards

/S AN (/VNVW(/{:‘ cﬂ((ﬁ.

Z (vt~ Ly Cz‘blgid )

AW HA T YT

What is in a BLA?

© Form FDA 356h (cover sheet)
o Applicant Information

o Product / Manufacturing information (%7 Tps

o Pre-clinical studies
e Clinical studies
o Labeling

New’_{zxo(hh(j ’M,Ml 1o oo

N \
Site  And [\>€ a/ua-w

Ped’/bxw\ FWL[)DS )

BLA - Applicant Information

eName, address & phone number
eName & address of facilities
® Auihorized ofiiciai




BLA - Product/Manufacturing
Information

o Source material / raw materials

e Manufacturing process and controls

@ Formulation

o Facility information

o Contamination/cross-contamination information

o Environmental assessment or categorical exclusion

BLA - Safety, Efficacy and Use
Information

o Pre-clinical studies
o Clinical studies
eLabeling

LO\be{?MJ{ ¢ et MD(L} labe | but

n/u'\:a‘a[fz Ineert (eiy mm@zu\/\

International Harmonization

Using the CTD (Common Technical Document)
e An agreed upon common format for the modular
presentation of summaries, reports and data

e Content is harmonized to the extent of relevant
ICH guidelines
e Guidance for Industry:
Submitting Marketing Applications According to
the ICH-CTD Format - General Considerations
~  http:/iwww.fda.govicber/gdl ich.pdf

com.

(Y, YW_{ /\.%miﬂ\(Q RLZ/\

crb BMJ?{JE /'ﬁv-iji_

Tapam . El Tuly O\I«lu‘:“‘f t C(D
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Electronic Submissions / owg be  apixowe of  tume

o Submission of BLA/S may be made on paperor -~
electronically

o Submissions should be made in accordance with
published guidance:

- http:/iwww.fda. /! /esub/esub.htm

. . : '
Before the BLA is Submitted CHER wngg te ook o BLA mwm{j
e Pre-BLA meeting - \ ) ,
- CBER SOPP 8101.1 Scheduling and Conduct of Regulatory Advieeny asm/rwd}tm, C4 -7 for)
D, . AA, 2 g Vlit (3 an A T T
o Identify potential review committee }‘TC NO\/‘&’l prtds (/’( => s ae to
o Consider Advisory Committee needs & schedule N T < N
o Arrange for BiMo Inspection ad AL ANAA 1'/94’\/1/)’}%1;{}/[
o~ \
\
G Biv 7@5%/\-6/& m M“’&/\”E

T Comedecdl officier
P/T . Biosudialiciam

The Review Committee

CONSTITUTED TO CONTAIN THE Reg “'“‘“Vg? MANUGOL
NECESSARY EXPERTISE TO BigMo
REVIEW THE SUBMISSION 1/ AN

Page 4



Responsibilities —
Chairperson/Lead

o CONSTITUTE the committee

© ASSIGN sections for review

¢ SCHEDULE and CONDUCT meetings

o WRITE “action” letters

* PRESENT at Advisory Committee Meetings

© REQUEST a pre-license inspection (5. 1) A2 )’
o PREPARE a Summary of Basis for Approval (SBA)

P \
B M /\ZQFBV\ME"('W}_
[V

Responsibilities
Regulatory Project Manager

© MANAGE the review of the application

o REVIEW assigned portions of application

o PERFORM quality control check on the review

© ASSURE reviews are documented properly

o ASSURE review of labeling is complete

o COORDINATE compliance status check

o PREPARE approval letter for new products
 PREPARE finding of no significant impact n

Responsibilities
Discipline Reviewer

® REVIEW assigned sections of the application

© WRITE an annotated review memo

* ATTEND review committee meetings

o COMMUNICATE with the applicant as necessary and
document the discussion (as per Stafl Manuai Guide 2126.2)

® PREPARE for Advisory Committee meetings

® PARTICIPATE in the pre-approval inspection (if
necessary)

« CONSIDER if a public health and/or research questions
need to be answered relative to product approval -

Page 5



Application Received

o Administrative processing
— Submissi ing " igned (STN)
- data entry
- user fee verification
o First committee meeting
- review assignments
- time frames

ST

SUBMISSION TRACKING NUMBER
aaaaaa.bbbb/ccce

Filing Review

o Review for completeness

- RTF policy

- CBER SOPP 8404 Refusal to File Guidance for Product
License icati and i License
Applications

o Filing meeting
o Filing letter

o Communicate any significant deficiencies noted up
to that time (but not a complete review)

ithon &8 doud  aftor  submissien
4
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Refuse To File

A refusal to file (RTF) letter is issued when the
submission has been deemed not sufficiently
complete for a meaningful review

®21 CFR601.2(a), RTF Policy, SOPP 8404

o The Applicant may request that the submission be
Filed Over Protest: SOPP 8404.1

RTFE

letter \,VTH

be G{A//Lﬁﬁ

the

deficamey

Complete Review

® Substantive review

- Information requests

- Review memos

~ Discipline reviews

- labeling

- lot release protocols
o Inspections

- Facility

- Bioresearch Monitoring — C Finy CA?VQ sTtl
® Advisory Committee presentation

Information Requests (IRs)

© Issued while the review is in progress

® Requests information needed to continue the review
® IRs may be made by letter, telephone or FAX

® IRs are documented in the file

® The response to an information request should not be so
great as to constituie a major amendment

© Responses to information requests do not necessarily have
to be reviewed in the current review cycle

® DOES NOT STOP THE REVIEW CLOCK
e SOPP 8401.1




Discipline Reviews (DRs)

© A DR letter is issued when a particular discipline
(clinical, CMC, etc.) has finished its review, but the
complete review is not yet done

o A DR letter contains comments and questions that
might appear in the action letter

o Responses to DR letters need not necessarily be
reviewed prior to issuance of the action letter

*DOES NOT STOP THE REVIEW CLOCK
« SOPP 8401.1

~

)l N
suft LI deeand, sz 1 ]n'~ﬁ.ve

4

M /L?/t%a’" ik DR erter

Administrative Record

ePaper trail documenting the decision making
process and basis for the decision

eCopies of Telecons, FAXes, Review Memos,
Meeting Minutes, etc., become part of the
administrative record and are entered into the
file and the tracking system

Action Decision

o After a complete review is finished
- Inspections
- Advisory Committee
@ Review Committee meeting
- Outstanding issues
_ Ag &
e License action recommendation

- Not ready for approval { le (te ex Pi('(‘:“
- Approval

v b)
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ACTION

Not Ready for Approval

¢ COMPLETE RESPONSE LETTER

- izes all iencies in the application that must be

corrected prior to approval :
- Stops the review clock

¢ RESUBMISSION

-Class1or2
- Restarts the clock

PDUFA Resubmissions

o Guidance for Industry: Classifying Resubmissions

in Response to Action Letters, May 14, 1998
o SOPP 8405.1 Procedures for the Classification of

Resubmissions of an Application for 2 Product
Covered by PDUFA 1IX

Performance Goals (con’t)

Resubmitted Applications
® Class 1

-90% in 2 months
o Class 2

-90% in 6 months
o Clinical Hold Responses

-90% in 30 days
® Major Dispute Resolution

-90% in 30 days
® Protocol Assessments

-90% in 45 days n

Page 9
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Dispute Resolution review  cemadtloe = diyiciae offoe
© Guidance for Industry: Formal Dispute Resolution: = diopds /\QQ,&,’M‘H o { forined. )

Appeals Above the Division Level

e SOPP 8005 Major Dispute Resolution Process
(2/11/99)

ACTION
Approval

o Compliance check
e Summary of Basis for Approval (SBA)

o Finding of No Significant Impact (FONSI) or
confirm categorical exclusion
e Approval letter
- Grants permission to distribute
- izes all ag &
o Issue license

Rules of the Road for
Reviewers

oSGRA
~Sopps

~Guidances

-Regulalions

-Acts

Page 10



Select Agents in Product Development

C Continual updates regarding Terrorism concerns
Q http.//wew.bt cdc.gov/agent/mdex asp
O Agents, Diseases and Threats
Q Chemical
Q Radianon
O Biologacal
D Select Agents within Biological Category
QO hitp /Awww cdc gov/od/sap/general hom
Q htip//www cde goviod/sap/appenl him
O hap/fwww cdc goviod/sap/does/42¢f73 pdf

=} of these regulations in product

Origins of Select Agent Regulations

Q First Biological Select Agent Regulation, 42 CFR 72.6
Q Proposed June 10, 1996, by CDC and HHS

O Notice of Proposed Rulemaking to implement Section 511 of Public
Law 104-132, "The Antiterrorism avd E{fccnve Death Penalty Act of
1996

D Reguires the Sccretary of HHS to fegulate the wransfer of select
agents; delegated responsibility to CDC

O Effective date April 15,1997

o ion of facihtil

O List of Select Agents

O Mechamism for possible exemptions

Vil T
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Current Biological Select Agent Rule

© Interim Final Rule 42 CFR part 73
O Possession, Use and Transfer of Select Agents and
Toxins; Interim Final Rule

Q Co-published with 42 CFR part 1603
O Established monetary penalties for violations

Q Significant dates
O Pubhshed Friday December 13, 2002
O Effective February 7, 2003 (phased m umelines for some aspects)
o Comment deadhne February 11,2003
@ Full comphance by October 11,2003

An iy x




Purpose of the Select Agent Update

T 42CFR 726
O Transfers/shipping/sending/receiving SA in the USA

&/

O 42 CFR 73 (2001 Anthrax)
O Possession, use and transfer within USA, receipt from
outside US
0 Additional requi ecurity risk
QBolstered authonty to protect against misuses of Select
Agents and Toxins whether inadvertent or as a result of
terrorist acts against US homeland.

“Reducing the Chance of

Accidental or Intentional Release”
Q 42 CFR 73 Critical Requirements

O Register/determine where select agents and toxins are located

O Ensure that transfer, storage and use are tracked

O Screen personnel with access

QO Required entities i possession of Select Agents 10
QD P cffective bio-safety
QDevelop/implement effective physical secunty programs

¢ 42 CFR 1003 Civil Penalties for non ki
QIndividuals $250,000
QOthers $500,000

Authorities under 42 CFR 73

COHHS (CDC) has authority and respousibility for
regulating activities to protect protect public health and
safety (HSS Select Agents, 42 CFR 73.4)

QUSDA has authority and responsibility for regulating
activities to protect animal and plant health and animal
and plant products (42 CFR 73.5)

Q ‘Overlap’ Select agents subject to regulation by both
groups; control by Interagency coordination




Definition of a Biological Select Agent
(Part 1)

O including but not limited 10 bacteria, viruses. fungi, ricketisiac or protozoa
Q Infectious substances
Q any natwrally occurring, bi or
such microorganism or infectious substance

O Microarganisms

of any

Q Capable of causing
O death, disease or other biological malfunction in 3 hwman, an animal, a
‘plant or another living organism
0 deterioration of food, water, equipment, supplies or material of any kind
Q jous alieration of the envil

Definition of a Biological Select Agent

(Part 2)

O For which the HHS Secretary is concerned about:
0 Effect on uman health of exposure.

O Degree of contagiousness/method of wansmission

a ilabili i of

O Any other criteria, e.g needs of children and vuinerable ‘populations N
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42 CFR 73.4 and 73.5
Genetic Elements, Recombinant Nucleic Acids and
Recombinant Organisms of Select Agents (SA)

Additional details in [nterim Regs
Q (ex1)
O SA viral nucleic acids that can encode for infectious or replication
competent forms of SA viruses
Q (&2
Q Nucleic acids (naturally derived or synthetic) that can encode for
functional form of any of the SA toxins
Q (e3)
Q Viruses, bacieria, fungi and toxins listed in 73.5 a-d (overlap SA) that
have been genctically maditied

Genetic El ts. Recombi

t Nucleic Acids and
R binant Organi Considered Select Agents

Q Expanded ()(1) viral nucleic acids from SA
O naturally derived or synthetic
O contiguoes or fragmented
© in host clromosomies of in expression vectors
O that can encode for infectious ar replication competent forms of SA viruses

O Expanded (€)(2) nucleic acids (naturally derived or synthetic) that can encode
for functional form of any of the SA wxins
O ina wetor or host chromasome
O that can be expressed in vivo os in vitro
0 are ina vector or host chromosome and can be expressed in vivo o in lro

Exclusions Codified in the Interim Rule
O General Exclusions across sections of 42 CFR

O Naturally oceurring Toxins and SA; not introduced, cultivated
collected or otherwise extracted from natural source
Q Specific Vaccine Strains
O Junin virus Candid #1, Rift Valley MP12, VEETC$3
O Specific toxins when aggregate amount does not exceed certain
milligram quantitics
O 0.5 mg Botulism Toxin, § mg Staph enterctoxia, 100 mg Shiga foxin

Q ble SA organisms or non ional toxins




What about...
Qlnvestigational New Drugs
O Subject 10 the SA regulation
Q Must nanfy CDC of use
0 Must noufy CDC 1f there is a chmcal hold

0 Excmptions on case-by case basis

Exemptions from SA rule 42 CFR 73
O Exemptions for Agent and Facility
Q Responsibility of the User/Entty to file
Q Must apply to CDC or USDA, depending on the agest

Q Provide scicntific information and justification for requested
exemption

O Must bave specific procedures for use, transfer and destruction

Q CBER and other exemptians announced on Website
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USDA Select Agent Information
0 USDA/HHS Select Agricultural Agents

O www.aphis.usda govivs/ncie/bta homl
(APHIS is the Ammal & Plant Health inspection Service)

0 Regulated under Anmal Pratection Act
O Usc is Regulated under USDA rather than CDC

O Links to CDC information

Transport or Export of SA

042 CFR 73 has a Procedural impact on actual
transportation of Biological Select Agents

Q42 CFR 73 places no restrictions on exportation
of SA or toxins

0 Shipping/Transport in the US
T Department of Commerce 15 CFR
Q Department of Transportation 49 CFR 171-178
QIATA, ICAO, Individual Commercial Carriers
D CDC revising 42 CFR 72 to harmonize other regs

Stay Tuned for More Info.....

Q Frequent updates on various Websites

O Changes in stats/ additions/delenons

Q Exemptions (Steme Strain, FVS)

QO Rewisions to 42 CFR 72 (shipping) expected soon
Q Direct Information from CDC/USDA

Q Reviewed on a case-by case basis

O Timely Review

0 Institutional Safety C i /Officers/Sci

ist:
Q Regstration, access/traintng, secunty, nsk assessments, procedures




BT/CT Import Export for
Biological Products Under
Development

Kimberly A. Cressotti

Division of Case M
Office of Compliance and Biologics Quality
(301) 827-6201

How do I import a material
under development prior to
having an IND?

Samples for testing purposes only
« In process material

~ Permits CDC, USDA

—Labeling

—Get FDA involved early to facilitate
Import

How do I import a material for
test development?

» Samples for Research Use
— Permits CDC, USDA
— Labeling
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How can I import an
Investigational New Drug

(IND)?

Under an Investigational New Drug (IND)
Application
~ IND in effect under 21 CFR 312.40
~ Person receiving the investigational product
is a listed investigator in a study submitted
to and allowed to proceed under the IND

How can I export an
Investigational New Drug?

Under an Investigational New Drug (IND)

Application

— IND in effect under 21 CFR 312.40

— Person receiving the investigational product is a
listed investig in a study submi to and

allowed to proceed under the IND
— Study complies with the laws of the importing

country

How can I export an
Investigational New Drug?

— Under the 212 Program - 21 CFR 312.110

* Foreign Government Request
« Firm Reguest
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How can I export an
Investigational New Drug?

Proposed Changes to 312 Program — Proposed
Rule, published 6/19/02

« Describe Drug (i.e., trade name, generic name, dosage
form) and identify the countries

+ Certification Process

How can I export unapproved
New Drugs and Biologics?

“Simple” Notification Process —

802(b)(1)(A)

+  Marketing autherization in 2 listed country (ies) will allow export
anywhere
Process ~ Section 802(g)
~ Notification to FDA when begin to export
- Record-keeping
* Marketing authorization
= Distnbution records
+ Labeling used
— Meet conditions for export — Section 802(f)

What are the conditions for
export?

Conditions for export include - Section 802(f)

* Substantial conformity with GMPs (or FDA-recognized
internatiopal standards)

Not otherwise adulterated

Meets requirements of 801(e)

Not an imminent hazard

Labeled with requirements and conditions for use

~ in the country where it received valid markeung authorization, and

~ wn the country to which it 1s to be exported, and

— inthe language and upits of measurement 1o which it wosld be
exported or language designated by such country
Promoted as labeled

e

.




How can I export unapproved
New Drugs and Biologics?

Direct Export Process — Section 802(b)(2)

- Drug complies with laws of foreign country
+ Has valid marketing authorization
« FDA determines that the Foreign Country has certain statutory
and regulatory reguirements.
* Record-keeping
* Marketing awthorization
+ Distribution records
+ Labeling used

Meet conditions for export ~ Section 802(f)

How can I export unapproved
New Drugs and Biologics?

Petition Process — 802(b)(3)

Appropriate health authority in foreign country
~ requesis export approval
~ certfies they understand the drug is not approved under the FD&C
Act or by a listed country
— concursthat the scientific evidence provided to FDA is credible that
the drug would be reasonably safe and effective in the foreign covatry

FDA review of credible scientific evidence
Record-keeping - 802(g)
Meet conditions for export — Section 802(f)

Could the import for export
provision be used to
manufacture a product for
export only?

This provision allows for the import of
component not meeting the requirements
of the FFDC Act if it is to be
incorporated or further processed into a
product that will be exported under the
FFDC Act, or PHS Act — Section
801(d)(3)




Could the import for export
provision be used to
manufacture a product for
export only?

Yes.

As Long as:

* Your firm can meet the Import for Export
provisions discussed in the previous slide, AND

« Your firm can meet the requirements of the
chosen export mechanism




1sonboy 1odxy —
uonied Hodxyg —
. so1gojorg
pue sSniq maN pasoiddeun j10dxd | ued MOH
1sonbayf 1odxy —
(301 MON [eUONBSNISIAU] UR J10dXd [ UBD MOH
3urppge| —
SPwIdg —
. (IN]J ue SurAey o}
1011d yuado[oAdp Jopun [eriojew € 110dwl [ Op MO .

SONSS]/SWA[qOI]
UOwIuIo)) pue suonsan()
PaYSY Apuanbaig jo sordwexy



1sonbayy 1odxyg —
uonnaJ podxy —
(so13oj01g
pue s3] MaN posoxddeun j10dxd | uBd MOH
1sonbay odxy —
(SN[ MAN [RUOTIBSNISOAU] UR 3110dXd [ UBD MOY
gurfoqe] —
S —
(ANJ Ue Suraey 03
Jorxd yuswdoroAsp 1opun Jerrojew e j10dwi [ Op MO

SONSS[/SW[qOI]
UowIo)) pue suonsan()
PaYSY Apuanbaig jo sojduwexy



SELECT LEGAL ISSUES,
INCLUDING INFORMED
CONSENT

Mark Raza
Associate Chief Counsel
Office of the Chief Counsel
Food and Drug Administration

CT Products Regulated by CBER:
Effective Strategies to Assist in Product
Development

Drugs and Vaccines for the Common
Defégn:e: Refining FDA Regulation to
Promote the Availability of Products to
Counter Biologic Attacks

Gail Javitt, J.D., M.P.H.

19 Journal of Contemporary Health Law &
Policy 37 (2002)
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ACCELERATED APPROVAL

Drugs: 21 CFR 314.500 - 314.560 “Subpart H"
Biological Products: 21 CFR 601.41 — 601.46

« serious or life-threatening illness

« provide meaningful therapeutic benefit over
existing treatments

« surrogate endpoint or clinical endpoint

BTO - <ietd

)




FAST TRACK PRODUCTS
Section 506 of the FDC Act

« serous or life-threatening condition
« potential to address unmet medical needs
« clinical endpoint or surrogate endpoint

Public Health Security and Bioterrorism
Preparedness and Response Act of 2002

S’L)L)Cbé/\ﬂ { 2>

CBT Act)
o) Chimint  balogiund Ealidogiul
ANIMAL RULE cBrnN  (Chgml . Baloguead, kml,ww/fm
Drugs: 21 CER 314.600 - 314.650 ) ~ |
Biological Products: 21 CFR 601.90 — 601.95 Nudlopa )

serious or life-threatening conditions caused by
CBRN substances

unethical or not feasible to study effectiveness
effectiveness based on animal studies which
establish that clinical benefit in humans is
reasonably likely

Final Rule (May 2002) 67 Fed. Reg. 37988

Proposed Rule (October 1999) 64 Fed. Reg. 53960
Public Health Security and Bioterrorism Preparedness and
Response Act of 2002 (June 2002 ) Sections 122 and 123

INVESTIGATIONAL PRODUCTS
Section 505(i) of FDC Act

21 CFR Part 312 — IND regulations

— Waiver - 21 CFR 312.10

21 CFR Part 50 - Protection of Human Subjects

21 CFR Part 56 — Institutional Review Boards

~ Waiver - 21 CFR 56.105




INVESTIGATIONAL PRODUCTS

A. Treatment IND 21 CFR 312.34-312.35
» serious or immediately life-threatening disease
condition
« no comparable or

£, Sahl,

ory alternative
B. Open-label Protocol g r.\‘a(k.qw/w%

C. Streamlined IND or Contingency Protocol

-

INVESTIGATIONAL PRODUCTS

Drugs Intended to Treat Life-Threatening and
Severely-Debilitating Iilnesses
21 CFR 312.80 - 312.88
» "especially" where no satisfactory altemative
therapy exists
* FDA will “exercise the broadest flexibility in
a?})lyl_ng the statutory standards” of safety and
effectiveness

= risk-benefit analysis in review of marketing
applications

INFORMED CONSENT

21 CFR 50.25 - basic elements

« description of risks, benefits, and
appropriate alternatives

21 CFR 50.27 — documentation
« written consent document or
» short form written consent document

Cveippl prec ey

)
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INFORMED CONSENT - exceptions

505(i)(4) FDC Act  IhND

* except where it is not feasible or contrary to the
best interests

21 CFR 50.23 - exception from general
requirements

« life threatening situation

« informed consent cannot be obtained because of an

inability to communicate with, or obtain legally
effective consent

21 CFR 50.24 — exception for emergency
research

« subjects will not be able to give informed consent
as a result of their medical condition

BIOSHIELD

HR. 2122

Section 4 — Authorization for Medical Products for
Use in Emergencies

564(b) — Declaration of emergency
564(c) — Criteria for issuance of anthorization

564(e) - Conditions of authorization

BIOSHIELD
564(c) — Criteria for issuance of
authorization

+ CBRN agent can cause a serious or life-

threatening disease or condition

based on totality of evidence, including

adequate and well-controlled clinical trials,

if available, it is reasonable to believe

— product may be effective

— known and potential benefits outweigh known
and potential risks

no adequate, approved, and available
alternative

.




BIOSHIELD
564(a) and 564(1) ~ 505(i) does not apply

564(e)(1)(A)(ii) — the Secretary, 10 the extent feasible,
given the circumstances of the emergen%y, shall
establish appropriate conditions designed to ensure that
individuals to whom the product is administered are
informed

that the Secretary has authorized the emergency use of the
product

of the significant known and potential risks and benefits
of the option to accept or refuse admnistration of the
product: the qr if any of refusing
administration, and of alternatives




SPEAKER BIOGRAPHIES

Mark Abdy, DVM, Ph.D. is with the Office of Vaccines Research and Review in
the Division of Vaccines and Related Products Applications. Within this office,
Dr. Abdy works on bioterrorism vaccine issues that pertain to the “Animal Rule”.

M. Christine Anderson is the Chief of the Standards and Testing Section in the
Office of Vaccines Research and Review of CBER. This section is responsible

for the preparation, testing, acquisition, control and shipment of CBER Standard,
Reference and Research preparations.

Steven Bauer, Ph.D., received a Ph.D. in Biochemistry from the University of
Maryland in 1986. His thesis work was done in the laboratory of Dr. Michael
Potter at the National Cancer Institute and involved an investigation of the
mutations responsible for oncogene dysregulation in mouse tumors of B
lymphocyte origin. He then became a scientific member of the Basel Institute for
Immunology in Basel, Switzerland from 1986 though 1991 where he continued
work on B-cell transformation and worked on the role of the surrogate light chains
in early B-cell development. In 1991, Dr. Bauer joined the FDA's Center for
Biologics Evaluation and Research, Division of Cellular and Gene Therapies. In
October, 2002, he became Acting Chief of the Laboratory of Stem Cell Biology
and pursues research on stromal cell-hematopoietic cell interactions that
influence development of lymphocytes. Dr. Bauer's duties at CBER include
review of proposed trials of novel biological therapies, policy development in
emerging areas of biological therapeutics, and pursuit of research projects
related to the regulatory mission of FDA. Dr. Bauer reviews cellular and gene
therapy IND applications and serves with colleagues to develop policy related to
use of stem cells.

Paul Jeffrey Brady, M.D., M.P.H., is a medical officer and clinical reviewer in the
Division of Vaccines, Food and Drug Administration. He is a graduate of Mercer
University, College of Liberal Arts where he received the Bachelor of Arts
Degree, graduating in 1991 (Chemistry, Biology). He attended the Medical
College of Georgia, from 1991 to 1995, and completed internship training in the
Department of Internal Medicine at the Naval Medical Center, San Diego,
California. After serving two years as the Medical Officer aboard the USS
Coronado, Dr. Brady studied public health at the Uniformed Services University
of the Health Sciences (USUHS), in Bethesda, Maryiand. In July 2000, he
completed the Navy's General Preventive Medicine Residency, also at USUHS.
Dr. Brady worked as a medical epidemiologist and the Navy’s Liaison to the
Army Medical Surveillance Activity which operates the central epidemiological
database for the Department of Defense. In July 2002, he transitioned to the
U.S. Public Health Service and entered his current position. He is board-certified
in Public Health and General Preventive Medicine.



Julianne Clifford, Ph.D., received her Doctorate of Philosophy degree in cell
biology from the Department of Biology, Georgetown University, Washington, DC
in 1994. She then conducted post-doctoral research applying cell and molecular
biology techniques to the study of bacterial and plant derived protein toxins at the
Division of Experimental Therapeutics at Walter Reed Army Institute of Research
in Washington, DC and continued that research in the Laboratory of Bacterial
Toxins, Office of Vaccines Research and Review within the Center for Biclogics
Evaluation and Research, FDA. She is currently a Biologist/Regulatory Scientist
in the Division of Vaccines and Related Products Applications in OVRR where
she serves as a scientific and regulatory reviewer of Investigational New Drug
applications and Biologics License Applications for toxin- and toxoid-based
products including vaccines against biological warfare agents.

Kimberly A. Cressotti is the Import/Export Consumer Safety Officer in the Office
of Compliance and Biologics Quality, Division of Case Management with in the
Center for Biologics Evaluation and Research at the Food and Drug
Administration (CBER/FDA). Her responsibilities include interpretation and
implementation of the FDA Export Reform and Enhancement Act of 1996, review
and evaluation of Export Certificates, and Compliance Checks. Ms. Cressotti is
also responsible for CBER Import Compliance Programs, Import Alerts and
Bulletins, and import inquires concerning biological products. Prior to her
assignment to the Division of Case Management, Ms. Cressotti was a Consumer
Safety Officer for the Division of Surveillance and Policy with CBER/FDA. Her
responsibilities included reviewing applications for the export of unapproved
biological products subject to the Drug Export Amendments Act of 1986. Ms.
Cressotti joined FDA in 1988 and served as a Biologist in the Office of Blood
Research and Review in CBER/FDA. Prior to joining FDA, She worked in
industry with the production of in vitro diagnostic test kits. Ms. Cressotti received
a B.S. in Biology from Frostburg State College.

John Finkbohner, Ph.D. is the Deputy Director of the Division of Manufacturing
and Product Quality in the Office of Compliance and Biologics Quality at CBER.
This division serves as the Center's focal point for policy regarding pre-licensure
issues related to Good Manufacturing Practices (GMPs) for biological drugs and
devices, review of biologics license submissions, and is responsible for the
CBER lot release program. The staff in this division review the chemistry and
manufacturing controls (CMC) and the establishment description (ED) sections of
biologics license applications and supplements, lead the inspection team during
the conduct of pre-approval inspections for biologics, and participate in various
policy groups addressing cGMP issues for biologics. Prior to joining CBER in
1993, he was a Resident Assistant Professor of Chemistry with the University of
Maryland, University College. Dr. Finkbohner completed his M.S. and Ph.D. at
The Pennsylvania State University working in purification and physicochemical
characterization of proteins derived from both microbial and invertebrate model
systems.



Karen L. Goldenthal, M.D., is currently Director, Division of Vaccines and
Related Products Applications, Office of Vaccines Research and Review,
CBERJ/FDA. She received a B.A. degree with highest honors from the University
of Texas at Austin, and an M.D. degree with honors from Baylor College of
Medicine, Houston, Texas. She completed a residency in clinical and anatomical
pathology at St. Luke’s Hospital in Houston and is a Diplomate of the American
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PROPOSED APPROACH TO REGULATION OF
CELLULAR AND TISSUE-BASED PRODUCTS

February 28, 1997

EXECUTIVE SUMMARY

The Food and Drug Administration is proposing a new approach to the regulation of human cellular and
tissue-based products. Tissues have long been transplanted in medicine for widespread uses--such as
skin replacement after severe burns, tendons and ligaments to repair injuries, heart valves to replace
defective ones, comneas to restore eyesight, and the use of human semen and implantation of eggs to
help infertile couples start a family. In recent years, scientists have developed new techniques, many
derived from biotechnology, that enhance and expand the use of human cells and tissues as therapeutic
products. These new techniques hold the promise of some day providing therapies for cancer, AIDS,
Parkinson s Disease, hemophilia, anemia, diabetes, and other serious conditions.

The existing FDA approach to the regulation of human cellular and tissue-based products is highly
fragmented. The agency has not previously clearly defined criteria for product characterization,
sometimes resulting in confusion on the part of both industry and FDA reviewers. The new regulatory
framework, as articulated in this document, would provide a unified approach to the regulation of both
traditional and new products. The framework clearly specifies criteria for regulation, and would provide
for harmonized review of applications by different Centers within the agency. Additionally, the
framework would provide only the degree of government oversight necessary to protect the public
health. For products with limited public health concemns, the new framework would allow flexibility and
innovation without an application review process.

This new framework would provide a tiered approach to cell and tissue regulation. Regulation would
focus on three general areas: 1) preventing unwitting use of contaminated tissues with the potential for
transmitting infectious diseases such as AIDS and hepatitis; 2) preventing improper handling or
processing that might contaminate or damage tissues; 3) ensuring that clinical safety and effectiveness is
demonstrated for tissues that are highly processed, are used for other than their normal function, are
combined with non-tissue components, or are used for metabolic purposes.

The agency would recommend, but not require, that screening and testing procedures be followed when
reproductive tissues are used between sexually intimate partners, and when tissues are transplanted
back into the person from whom they were obtained. The agency would require infectious disease
screening and testing for cells and tissues transplanted from one person to another (except for
reproductive tissues used between sexually intimate partners). The agency would also require that cells
and tissues be handled according to procedures designed to prevent contamination and to preserve
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tissue function and integrity. In general, there would be no agency submissions required regarding
infectious disease controls and handling requirements. Thus, most conventional and reproductive tissues
would not be subject to premarket approval requirements. (The agency would impose no requirements
on cells and tissues transplanted within a patient s body in a single surgical procedure.)

Cells and tissues that were manipulated extensively, combined with non-tissue components, or were to
be used for other than their normal functions would be regulated as biologics or devices requiring
premarket approval by FDA. Metabolic cells and tissues, unless minimally manipulated 4nd used for
their normal function in the person from whom they were obtained or in close blood relatives of that
person, also would be regulated as biologics requiring premarket approval by FDA.

The agency would require that all tissue processing facilities register with the agency, and list their
products, via a simple electronic system. And the agency would require that all labeling and promotion
be clear, accurate, balanced, and non-misleading.

This new system would provide a rational, comprehensive and comprehensible framework under which
tissue processors could develop and market their products. It would ensure that innovation and product
development in this rapidly growing medical field could proceed unhindered by unnecessary regulation.
At the same time, it would provide physicians and patients with the assurance of safety that the public
has come to expect from drugs, biologics, medical devices and other medical products overseen by the
FDA.



L. INTRODUCTION

The FDA has formulated a comprehensive approach to the regulation of human cellular and tissue-
based products. This approach would provide more appropriate oversight for the wide spectrum of
cellular and tissue-based products that are now marketed or envisioned for the future. It would maintain
or improve protection of the public and increase public confidence in these new technologies, while
permitting significant innovation to go forward unfettered by unnecessary regulatory requirements.

The approach does not encompass vascularized organs or minimally-manipulated bone marrow (both of
which are regulated by the Health Resources and Services Administration), transfusable blood products
(e.g., whole blood, red blood cells, platelets, and plasma), which the agency already comprehensively
regulates,’ or tissues derived from animals.> It also does not encompass other tissue-related products,
such as products used in the propagation of cells or tissues, or that are secreted by or extracted from
cells or tissues (e.g. human milk, collagen, urokinase, cytokines, and growth factors.) Such products
often raise different manufacturing, safety, and effectiveness issues, and generally are covered by other
rules, regulations, and/or standards.

II. BACKGROUND

The term ‘issues' covers a wide range of products used for many medical purposes. In the past, most
human tissue used in medicine was comprised of such body components as skin, bone, corneas, and
heart valves that were transplanted for replacement purposes, and semen and ova implanted for
reproductive purposes. Except for a small number of tissues previously regulated as devices since
1993, FDA's regulation of the conventional tissues used for replacement purposes has focused on
preventing the transmission of communicable disease, as authorized by the Public Heaith Service Act
(PHS Act). Three years ago, FDA promulgated interim requirements that such conventional non-

* The agency recognizes that it may be desirable to regulate traditional blood products in a
manner more like the regulation of other cellular and tissue-based products (to the extent that they
present similar issues), and will examine this issue in a future initiative.

% Transplantation of animal tissues into humans (xenograft transplantation) is not addressed in
this document, as it raises different public health issues from those raised by transplantation of human
tissue into humans. Among other things, the spectrum of infectious agents potentially transmitted via
xenograft transplantation is not known, and infectious agents that produce minimal symptoms in animals
may cause severe morbidity and mortality in humans. The Public Health Service published a draft
Guideline on Infectious Disease Issues in Xenotransplantation in September 1996. (September 23,
1996 Federal Register, 61 FR 49919).



reproductive tissues be tested for HIV and hepatitis and that their donors be screened for risk of
infection. FDA has not previously regulated reproductive tissues.

In recent years, scientists have developed innovative methods of manipulating and using human cells and
tissues for therapeutic uses. For example, in what is known as somatic cell therapy, scientists are
studying the use of human cells that have been manipulated in the laboratory to treat viral infections
(including HIV infection), Parkinson s Disease, diabetes, and other diseases and conditions. Other
tissue research includes the use of blood from the placental/umbilical cord, to treat diseases or
conditions. In general, these forms of cellular and tissue therapy are regulated by FDA as biologics
under both the PHS Act and the Federal Food, Drug, and Cosmetic Act (FDCA) , with premarketing
approval requirements.

II. PUBLIC HEALTH AND REGULATORY CONCERNS ASSOCIATED WITH
CELLULAR AND TISSUE-BASED PRODUCTS.

Cellular and tissue-based products and their potential uses are too diverse for a single set of regulatory
requirements to be appropriate for all. In an effort to develop a comprehensive scheme that would treat
like products alike, but that would establish appropriate regulatory distinctions among cellular and
tissue-based products in areas where there were differences, the agency identified the principal public
health concerns and attendant regulatory issues associated with the use of these products. Stated as
questions, these five overarching public health and regulatory concerns are:

A) How can the transmission of communicable disease be prevented?

B) ‘What processing controls are necessary, €.g., to prevent contamination that could result in an
unsafe or ineffective product, and to preserve integrity and function so that products will work
as they are intended?

o) How can clinical safety and effectiveness be assured?

D) What labeling is necessary, and what kind of promotion is permissible, for proper use of the
product?

E) How can the FDA best monitor and communicate with the cell and tissue industry?

With these concerns in mind, the FDA differentiated cells and tissues and their uses by their risk relative
to each concern, so as to enable the agency to provide only that level of oversight relevant to each of
the individual areas of concern. Thus, under the plan, tissues would be regulated with a tiered approach
based on risk and the necessity for FDA review.



IV. PRODUCT FACTORS (TISSUE CHARACTERISTICS AND USES) AFFECTING
EACH AREA OF CONCERN - AN OVERVIEW

The agency has identified the following key product factors relating to the above concerns.

A) Direct transmission of communicable disease. The level of public health concern about
communicable disease varies depending in substantial part on the following factors: whether the cells or
tissues are used in the same person from whom they were obtained (autologous use); whether the cells
or tissues are used in a person different from whom they were obtained (allogeneic use); whether they
are banked (stored), shipped, or processed in a facility that handles cells and tissues from multiple
donors; whether the cells or tissues are minimally, or more-than-minimally, manipulated; whether the
tissue is viable or nonviable; and for reproductive cells or tissue, whether they are obtained from a
sexually-intimate partner of the transplant/insemination recipient.

B) Processing concerns. The level of concern relating to processing is dependent on the
following factors: whether or not the cells or tissues are more-than-minimally manipulated; whether or
not they are used for their normal (homologous) function; whether or not they are combined with non-
cell/non-tissue components; and whether or not they are used for metabolic function. As will be
discussed below in VI B, Control of Processing, products that are more-than-minimally manipulated, or
are used for purposes other than their normal function, or are combined with non-cell/non-tissue
components, or are used for metabolic function, generally will be subject to more comprehensive .
regulation of processing than products not characterized by any of these factors, although some
exceptions may apply. (For example, use for metabolic function would not in and of itself lead to more
comprehensive processing regulation when the product was used in the person from whom it was
obtained, or in a close blood relative of that person;” use of minimally manipulated tissue for other than
its normal function may lead to only limited additional regulation of processing, as appropriate to help

3 As a policy matter, the agency would not require investigational use exemptions and
premarketing submissions for metabolic cells or tissues that were only minimally manipulated, were to be
used for their normal function and were not combined with non-cell/non-tissue components, when those
cells or tissues were to be used in the person from whom they were obtained or in a close blood relative
of that person. Therefore, FDA would require no agency submissions other than registration, listing,
and reporting of adverse events for such products used between close blood relatives. The products
would still be subject to appropriate labeling and processing controls.

A close blood relative (also referred to in this document as a family relative) is defined in this document
as a first degree blood relative (i.e., parent, child, or sibling). "Unrelated" is used in this document to
refer to someone other than a close blood relative of the donor.



ensure intended function). Products not characterized by any of these factors would be regulated under
section 361 of the PHS Act, and would not be subject to premarketing requirements. Products
characterized by one or more of these factors would be regulated under section 351 of the PHS Act
and/or under the FDCA, and generally would be subject to some level of premarketing requirements.

C) Clinical safety and effectiveness concerns. Clinical safety and effectiveness concerns
depend on the same factors as do processing concerns (i.e., extent of manipulation; homologous or
non-homologous function (that is, whether or not tissue is used for its normal function); combination with
non-cell/non-tissue components; and metabolic function). The kinds of information the agency will need
to address these concerns may differ depending on whether the cellular or tissue-based product is to be
used for a local structural purpose (i.e., reconstruction or repair), a reproductive purpose, or a
metabolic purpose. As noted above for processing concermns, and as will be discussed below in section
VI C, Clinical Safety and Effectiveness, products that are more-than-minimally manipulated, or are used
for non-homologous function, or are combined with non-cell/non-tissue components, or are used for
metabolic function, will generally be subject to more comprehensive regulatory controls than products
without any of these factors. However, for some products subject to regulation under section 351
and/or the FDCA (see section VI, A, Stem Cells) the agency anticipates establishing product-class-
specific processing controls and product standards based on data demonstrating that such controls or
standards ensure safety and effectiveness. For these products, applicants would be eligible to certify
that these controls and standards have been met in lieu of submitting the underlying data to support such
controls and standards.

D) and E ) Promotion and labeling and the agency’s baseline knowledge of industry are
cross-cutting issues that apply to all cellular and tissue-based products, with the exception of cells and
tissues obtained from and transplanted back into the same person during a single surgical procedure.

V. THE REGULATORY SCHEME: PRODUCT CONCERNS, PRODUCT

CHARACTERISTICS AND USES, REQUIRED INDUSTRY ACTIONS, AND REQUIRED

REGULATORY SUBMISSIONS.

The agency has developed a chart (Table 1) that outlines the five principal areas of public health or
regulatory concern (rows A through E, as described below), the product factors that affect those
concerns (and that are the basis for the subdivisions within rows A, B, and C), the industry actions that
would be required to address each set of concemns, and the types of required notifications or
submissions to the agency. Thus, to determine all the regulatory mechanisms that would apply to any
particular product or use, one must look at all the items in the table. The table is provided only as a
very short summary of the regulatory approach. As such, it is not intended to stand alone, but to be
referred to in conjunction with this document. The following text elaborates on the issues as presented
by row in Table 1.
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A) Direct transmission of communicable disease - donor screening, donor/product
testing,
1) Overview.
Transmission of communicable disease is a concern for all uses of all cellular or tissue-based products.
However, the degree of risk, and the appropriate measures to control risk, vary with the source and use
of the product. FDA intends to adjust its regulatory approach accordingly.

Row A of Table 1 broadly distinguishes between cellular and tissue-based products for which the
agency would not require communicable-disease controls (A1), and products for which it would require
communicable-disease controls (A2). A2 is further subdivided according to the kinds of requirements
and tests the agency would consider appropriate, based on the source, use, and characteristics of the
tissue. Proposals for specific screening, testing, and related requirements for products in these
categories are provided in Table 2.

2) Regulatory requirements.

a) Row Al. The agency would not assert any regulatory control over cells or
tissues that are removed from a patient and transplanted back into that patient during a single surgical
procedure. The communicable disease risks, as well as safety and effectiveness risks, would generally
be no different from those typically associated with surgery. Regulated products used in such
procedures would continue to be regulated.

b) Row A2. The use of allogeneic rather than autologous cellular or tissue-
based products increases the risk of transmission of communicable disease, because the donor from
whom the cells or tissue was obtained could carry an infectious agent to which the recipient is
susceptible. Also, for both autologous and allogeneic settings, the use of cellular or tissue-based
products that are banked, transported, or processed in facilities with other cellular or tissue-based
products increases the risk of transmission of communicable disease, because the products are
susceptible to contamination or mix-up at each step of such procedures. For example, an infected
product could cross-contaminate other cellular or tissue-based products stored in the same liquid
nitrogen freezer, or could contaminate processing equipment, which, if not properly treated, could
contaminate other tissue processed with that equipment. If contaminated tissue is not properly tested or
labeled, health care workers as well as patients may be put at risk.

Therefore, as shown in rows A2b and A2c of Table 1 and in Table 2, the agency intends to require
establishments and persons that bank, ship, or process cells or tissues for allogeneic use (except
reproductive tissues from sexually intimate partners of the intended recipient of the tissue) to follow
specific donor screening and/or donor or product testing and/or product quarantine procedures. Test
requirements will differ depending on whether the cells or tissues are nonviable (A2b) or viable (A2c).
Viable cells and tissues that are rich in leukocytes (such as stem cells) can harbor human T-cell
lymphotropic virus (HTLV) and cytomegalovirus (CMV), and thus would be required to be tested for
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those viruses. Viable tissues that are not rich in leukocytes (such as corneas and skin), and nonviable
tissues (which do not contain viable leukocytes) would not be subject to HTLV and CMYV testing
Tequirements.

In general, the screening and testing would be required to be completed prior to final release of the cells
or tissue for transplantation. The establishment or person responsible for determining suitability of
release of cells or tissues would be responsible for ensuring that required screening and testing had been
performed prior to final release of the material.* For cells or tissue to be obtained from a‘living donor
for allogeneic use, screening and testing would be required prior to collection of the cells or tissue
(except in extenuating circumstances).

Additionally, as shown in row A2a of Table 1 and in Table 2, the agency intends to recommend (but not
require) that establishments and persons that bank, ship or process cells or tissues from multiple donors
for autologous use, or reproductive cells or tissues for reproductive use obtained from sexually intimate
partners of the intended recipients of the cells or tissues, also follow the screening and testing
procedures prior to collecting the cells or tissue. The agency intends to require that such establishments
and persons keep records and label their products as to whether or not recommended donor screening
and testing was performed, and if performed, the results obtained. Untested products would be labeled
as "untested for BIOHAZARDS."

The screening and testing procedures would be recommended rather than required for such autologous
or reproductive uses because 1) autologous use of cells and tissues raises lesser communicable-disease
concems than does allogeneic use; and 2) use of reproductive tissues from sexually intimate partners of
intended recipients raises lesser communicable-disease concerns than other allogeneic uses of tissues
because the recipient generally will have had prior exposure to the potential risk of receiving
communicable disease from that partner. (In contrast, cells or tissue from family-related donors raise
the same communicable-disease risks as do cells or tissue from unrelated donors, and consequently
family-related donors would be subject to the same testing and screening procedures as are unrelated
donors. However, the agency believes that it is appropriate to leave it up to the family and their
physician to decide whether to use such tissue, and would not prohibit use even of contaminated
material from closely-related donors.)

Cells or tissue from donors who test positive for an infectious disease agent or who have positive risk

* Cells and tissues processed or shipped to a consignee prior to determination of donor
suitability would have to be under quarantine, accompanied by records assuring identification of the
donor, and indicating that the material had not yet been determined to be suitable for transplantation,
insemination, fertilization, further shipment or release. The consignee would be responsible for keeping
such material in quarantine, and not shipping it further until donor screening tests had been completed.

13



factors (that is, whose behavior or experiences could have exposed them to infection) would be
required to be labeled BIOHAZARD' or "UNTESTED FOR BIOHAZARD" as applicable, and
could only be used for transplantation with the documented advance informed consent of the recipient.
Autologous tissue from such donors would be required to be labeled FOR AUTOLOGOUS USE
ONLY.’ In those situations in which cells or tissues from such donors are not destroyed, the material
could be released from a bank or quarantine only upon documented concurrence of the recipient s
physician. Such situations would include cells or tissue to be used in the person from whom it was
obtained or in a close blood relative (e.g., autologous stem cells); and reproductive tissue-for
reproductive use (e.g., semen) from a sexually intimate partner of the intended recipient or from a
directed donor; medically necessary and otherwise unavailable cells or tissue (e.g., the tissue is a rare
histocompatibility match in a setting where matching is critical).

The agency would engage in rulemaking® under section 361 of the PHS Act to establish procedures and
standards for cellular and tissue-based products not subject to premarket requirements under the PHS
Act or the FDCA. While under the section 361 rule there would be no required premarketing
submissions to the agency concerning communicable-disease testing, the agency would have authority to
inspect facilities subject to the requirements, and to take actions to prevent transmission of
communicable disease (e.g., orders of retention, recall, and destruction of cellular and tissue-based
products).

Cellular and tissue-based products subject to premarket requirements because of processing or clinical
attributes (see sections V B and V C below) would still be subject, unless the requirements were
unnecessary in a particular situation, to the same core communicable-disease standards and procedures
as are cellular and tissue-based products regulated under section 361, and would generally be subject
to no additional submission requirements regarding these communicable-disease issues. To the extent
that a product requiring premarketing approval were to raise additional communicable-disease concemns
as a result of its source, processing, or use, additional standards or procedures could be required in the
marketing application® to address these concemns.

B) Control of Processing.

® FDA published an interim rule (21 CFR Part 1270) that contains requirements for
communicable disease controls for a subset of cellular and tissue-based products discussed in this
document. FDA plans to finalize those requirements, and then engage in further rule making as is
necessary, to achieve the purposes of this proposed regulatory scheme.

® For example, manipulation of cells or tissue can affect the infectivity, virulence, or other
biological characteristics of adventitious agents in the tissue, thereby increasing communicable-disease
risks, and potentially requiring new standards or procedures.
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1) Overview.
Row B of Table 1 differentiates products based on whether their characteristics and uses warrant
handling and processing controls aimed only at preventing transmission of communicable disease (B2);
or warrant processing controls aimed at providing assurance of clinical safety and effectiveness,
including but not restricted to preventing transmission of communicable disease (B3). Autologous use of
cells and tissues harvested and transplanted in a single surgical procedure would be subject to no FDA
oversight (B1). Regulated products used with the cells or tissues or to process the cells or tissues
would continue to be regulated.

Improper handling can alter or destroy the integrity or function of cells or tissues. Improper handling
also can allow cells or tissues to become contaminated (e.g, bacterial contamination during collection,
processing, storage, or transplantation, or cross contamination from other contaminated tissues).
Similarly, inadequately-controlled processing can alter or destroy the integrity or function of cells or
tissues. Use of cells or tissues contaminated with an infectious agent obviously increases the risk of
transmission of communicable disease. Use of cells or tissue with impaired integrity or function also
increases the risk of transmission of communicable disease: tissue with impaired integrity or function can
lead to transplantation failure, with attendant communicable disease risks (e.g., by increasing the

patient s susceptibility to communicable disease, or requiring additional transplantation procedures, with
their attendant communicable-disease risks.)

2) Factors Affecting Processing Concerns and Clinical Safety and Effectiveness

Concerns.
As previously discussed above, the factors affecting the level of concern regarding processing controls
and product safety and effectiveness are: manipulation (i.e., whether the product is minimally or more-
than-minimally manipulated); homologous or non-homologous function; whether or not the cells or tissue
are combined with non-cell/non-tissue components; and whether or not the product is used for
metabolic function as opposed to reproductive or structural function. The agency describes these
factors and their regulatory implications below.

(a) Non-cell/non-tissue components. Cellular and tissue-based products
may be combinations of cells or tissues with mechanical or synthetic components, with drugs, or with
non-cell/non-tissue biologics. The largest and fastest growing class of such combination products are
those containing synthetic or mechanical components. These components raise concemns about function,
compatibility, and durability. Examples of such combination products would include epithelial cells on a
biomatrix to cover bumns; allogeneic pancreas cells in a capsule that allows exit of insulin but not entry of
antibodies; and bone when combined with collagen or growth factors.

The agency does not anticipate that its planned regulatory approach for cellular and tissue-based
products would alter existing agency regulatory policies concerning cellular and tissue-based products

containing non-cell/non-tissue components. These combination products are generally subject to
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premarketing requirements. The decision as to which part of the agency has primary regulatory
responsibility for such combination products will depend on the primary mode of action of the product.

Combination products whose primary mode of action is that of a device are regulated by the Center for
Devices and Radiological Health (CDRH). Combination products whose primary mode of action is that
of a biologic are regulated by the Center for Biologics Evaluation and Research (CBER). Combination
products whose primary mode of action is that of a drug are regulated by the Center for Drug
Evaluation and Research (CDER). The agency intends to assure that its reviews of thes€ products are
consistently performed, regardless of which Center is responsible for the review.

For combination products with synthetic or mechanical components (which comprise the largest class of
combination products), clinical trials and marketing applications must address the clinical safety and
effectiveness of the overall product, as well as the function and compatibility of the synthetic or
mechanical components. The agency s principal concerns with the use of these materials are that they
function correctly, that they last a predictable and adequate length of time, and that they are compatible
with surrounding tissue. Clinical trials would thus be required under IND or IDE, as appropriate.’

The agency is setting up a Tissue Reference Group to assist in making jurisdictional decisions and
applying consistent policy to these products. The agency hopes thereby to resolve expeditiously any
scientific or regulatory questions that arise as to where and how such products should be reviewed. The
Tissue Reference Group will consist of three CBER and three CDRH employees. It will provide a
single reference point for all tissue-related questions received by the Centers or the Office of the Chief
Mediator and Ombudsman.

b) Manipulation. The agency would consider processing of structural tissue to
be "minimal manipulation" when the processing does not alter the original relevant characteristics of the
tissue. The relevant characteristics of structural tissue are those relating to the tissue's ability to carry out
the function of reconstruction and/or repair. Thus, separation of structural tissue into components
whose characteristics relating to reconstruction and/or repair are not altered would be minimal
manipulation. Similarly, extraction or separation of cells from structural tissue, in which the remaining
structural tissue's characteristics relating to carrying out reconstruction and/or repair were unaltered,
would be considered minimal manipulation. Other examples of procedures that would be considered to
constitute only minimal manipulation include cutting, grinding, and shaping; soaking in antibiotic solution;
sterilization by ethylene oxide treatment or gamma irradiation; cell separation; lyophilization;

" Tissue-based products that are intended for diagnosis or therapeutic effect by physical action
(including reconstruction or repair), and that contain synthetic or mechanical components, and achieve
their primary mode of action by means other than metabolic or systemic action, are regulated as devices
by CDRH.
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cryopreservation; and freezing.

In contrast, extraction of endogenous substances such as minerals or proteins from structural tissue
would be considered more-than-minimal manipulation, because such modifications would ordinarily alter
the tissue's relevant characteristics.

The agency would consider processing of cells (both structural and non-structural) and non-structural
tissues to be "minimal manipulation” when the processing does not alter the biological characteristics of
the cells or tissue. The agency would consider processing of cells and non-structural tissues to be
"more-than-minimal manipulation" when the processing alters the biological characteristics (and thus
potentially the function or integrity) of the cells or tissue, or when adequate information does not exist to
determine whether the processing will alter the biological characteristics of the cell or tissue. Examples
of more-than-minimal manipulation of cells and tissues include cell expansion, encapsulation, activation,
or genetic modification.

Cells or tissues that are more-than-minimally manipulated would be subject to processing controls that
generally would cover chemistry, manufacturing, and controls (CMCs), and to premarket requirements
for determination of safety and effectiveness because manipulation has the potential, or is intended, to
change the cell or tissue's biological characteristics or function. The agency has previously used the
concept of manipulation to identify those cellular therapies for which premarket approval would be
required. In the somatic cell and gene therapy statement published in October, 1993 (58 FR 53248),
the agency stated:

Cells subject to licensure as final biological products when intended for use as cell therapy
include cells manipulated in a way that changes the biological characteristics of the cell
population...

As described for row B3 in section V B2c below, these products would continue to be subject to
CMCs, including process controls and product specifications designed to ensure safety, purity, and
potency, and to IND or IDE and marketing application procedures. The agency has prepared CMC
guidances for some of these products.

As additional information is generated about procedures in the "more-than-minimal-manipulation”
category, the agency intends to consider them to be in the "minimal-manipulation” category when clinical
data and experience show that the procedure does not alter the biological characteristics of the cells or
non-structural tissue, or the relevant structure-related characteristics of structural tissue. This flexibility
will permit product processing that has been found not to affect the pertinent characteristics of the
product to be subjected to a lower level of regulation.

In the somatic cell and gene therapy statement, the agency stated that it considered cell selection to
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constitute more-than-minimal manipulation. After additional experience and deliberation, the agency
now considers cell selection (e.g., selection of stem cells from amongst lymphocytes and mature cells of
other lineages) to be minimal manipulation.

In cases where the agency has not made known whether it considers a particular kind of processing to
be minimal or more-than-minimal manipulation, individuals may request an opinion from the
agency s Tissue Reference Group. Individuals who believe that a particular kind of processing is only
minimal manipulation and choose to proceed without seeking clarification assume the risk that they may
be out of compliance with premarketing and labeling requirements if the agency determines that the
processing is more-than-minimal manipulation.

<) Homologous and non-homologous function. The distinction between homologous
and non-homologous function will differ depending on whether or not the product is a structural tissue.
The agency considers structural tissue to be used for a homologous function when used to replace an
analogous structural tissue that has been damaged or otherwise does not function adequately.
Conversely, the agency would consider structural tissue to be performing a non-homologous function
when used for a purpose different from that which it fulfills in its native state, or in a location of the body
where such structural function does not normally occur.

Examples of homologous uses of structural tissues include bone allograft obtained from a long bone but
used in a vertebra; skin allograft obtained from the arm but used as a skin graft on the face; pericardium,
a structural covering of the heart, used as a structural covering for the brain; human heart valves; and
human dura mater, a fibrous covering of the brain, used as a covering. (Thus, the agency would
redesignate human heart valves and human dura mater from devices to tissues subject to section 361
oversight.)

Examples of non-homologous use of structural tissue include amniotic membrane used for wound
healing on the comea, and cartilage placed under the sub-mucosal layer of the urinary bladder to change
the angle of the ureter and thereby prevent backflow of urine from the bladder into the ureter. The
amniotic membrane, which covers the amniotic sac in utero, would be intended to heal a damaged
cormneal epithelium by growing new comeal epithelial cells, a function it does not normally perform in
utero. The cartilage would be acting as a structural support (its normal function), but in a location where
such structural support does not normaily exist.

The agency considers cellular products to be used for a homologous function when they are used to
perform their native function, and for a non-homologous function when they are used to perform other
functions. An example of homologous use would be hematopoietic stem cells used for hematopoietic
reconstitution of individuals with marrow aplasia, chemotherapy-induced marrow ablation, Fanconi's
anemia, or severe combined immunodeficiency disease. An example of non-homologous use of the
same celtular product would be treatment of some adrenal leukodystrophies (which are congenital
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metabolic deficiencies), because the sponsor would be intending for the stem cells to perform a
metabolic function other than hematopoietic reconstitution.

As for manipulation, the agency would have increased safety and effectiveness concemns for cellular and
tissue-based products that are used for non-homologous function, because there is less basis on which
to predict the product s behavior. Thus, a tendon used to replace a tendon, even one elsewhere in the
body, is still being used for a homologous function and can reasonably be expected to function
appropriately. However, without clinical trials, one cannot predict with any certainty how a tendon
would act when used for a non-homologous function, such as to constrict a blood vessel to prevent
pulmonary embolism.

As described above for manipulation, in cases where the agency has not made known whether it
considers a particular use to be homologous or non-homologous, investigators may request an opinion
from the agency s Tissue Reference Group. Individuals who believe that a use is homologous and
choose to proceed without seeking clarification assume the risk that they may be out of compliance with
premarketing and labeling requirements if the agency determines that the use is non-homologous.

d) Metabolic function. Products with a metabolic mode of action usually rely
on viable, functioning cells (e.g., pancreatic islet cells, pituitary cells, stem cells) for function. They
therefore are sensitive to perturbations and may not retain normal function after the transplantation
process. Failure or improper functioning of such products often can have a broad variety of systemic
adverse effects, and can be life-threatening (e.g., hematopoietic stem cell replacement after marrow
ablation by chemotherapy, pancreatic islet cell therapy for diabetes). Relatively few such products have
an established history of safe use. (The agency believes that some autologous and family-related-
allogeneic uses of hematopoietic stem cells may have such an established history.)

As noted above, minimally manipulated cellular and tissue-based products with metabolic function raise
greater clinical safety and effectiveness concerns than do products with structural or reproductive
function. The agency intends to assert premarketing requirements over these products (except when the
cells or tissues are used in the person from whom they were obtained or in a close blood relative of the
donor, in which case as a policy matter the agency would not require premarket submissions). Thus, for
example, the agency would not call for clinical safety and effectiveness information for autologous or
family-related allogeneic use of minimally manipulated hematopoietic stem cells (for which no non-
homologous use promotional claims were made), but would require clinical safety and effectiveness
information for non-family-related allogeneic use of the same cells. As noted in B3 above and section
IV below, the agency believes that, for minimally manipulated stem cells used allogeneically to
reconstitute the cellular components of blood, sufficient clinical safety and effectiveness data may exist in
the near future to enable the development of processing and product standards for certain uses that
would obviate the need for applicants to submit CMC and clinical safety and effectiveness information
prior to marketing.
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¢) Reproductive function. In contrast to other metabolic tissues, reproductive tissues
raise less substantial issues of rejection, graft versus host disease, or compatibility. Indeed, unlike other
tissue, they perform their normal biological functions in an allogeneic setting. Failure of reproductive
tissue generally does not have life-threatening or systemic adverse effects except for fertility per se.
Reproductive tissues have a long history of use in the medical community. (Assessments of pregnancy
success rates for live births in clinics is currently being addressed by the Centers for Disease Control
and Prevention, under the Fertility Clinics Success Rate and Certification Act of 1992.) *

f) Structural function. Cells and tissues used for structural purposes generally raise
different clinical safety and effectiveness concerns than do metabolic cells and tissues. Many structural
cellular and tissue-based products raise limited safety concerns beyond adverse local effects.
Depending on location, failure of most structural cellular and tissue-based products is unlikely to lead to
life-threatening consequences. In many cases, determination of effectiveness of structural therapies is
more straightforward than is determination of effectiveness of metabolic therapies.

Additionally, many structural tissue-based products rely predominantly on non-living tissues (e.g.,
tendons) for function. They therefore usually are relatively insensitive to external factors and are more
likely to retain normal function after the transplantation process. Also, many structural tissue-based
products are conventional tissues having a long and established history of safe use in the medical
community.

3) Regulatory requirements.
a) Row B1. Autologous cells and tissues collected and transplanted in a single
surgical procedure (e.g., skin or vein grafts) would not be subjected to any regulatory requirements.

b) Row B2. Cells and tissues not collected from and transplanted into the same
person in a single surgical procedure, and not having any of the factors that lead FDA to require section
351 and/or FDCA regulation (i.e., they are minimally manipulated, for homologous use, without non-
cell/non-tissue components, and not for metabolic use when from an unrelated donor), would be subject
only to handling and processing requirements under section 361 of the PHS Act. The agency intends to
promulgate, under section 361, good tissue practice requirements (GTPs) that would be aimed at
preventing contamination and preserving product integrity and function through proper handling and
processing practices. Apart from registration, listing, and reporting requirements, there would be no
required FDA submissions; for example, there would be no premarketing approvals. All establishments
or persons that recover, screen, test, procure, bank, process, transport or distribute cells or tissues for
allogeneic use or from multiple donors would be subject to some or all of these requirements as
appropriate.

Examples of B2 products would include banked tissues, such as semen, human heart valves, powdered
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lyophilized non-demineralized bone and other conventional tissues, as well as banked autologous and
banked or unbanked family-related allogeneic peripheral and placental/umbilical cord blood stem cells.

¢) Row B3. Inadequately controlled or otherwise improper processing can
result in products that are ineffective, and in products that are unsafe for reasons other than increasing
the risk of transmission of communicable disease. For example, products may be unsafe because they
are ineffective (e.g., nonviable stem cells used for hematopoietic reconstitution after chemotherapy) or
because they function improperly (e.g., cells or tissue that inappropriately secrete a hormone may cause
unwanted metabolic effects). Thus, processing controls for products that raise such clinical concerns
often must be more comprehensive than those needed to address risks of transmission of communicable
disease.

As discussed in sections I'V and V, cellular and tissue-based products that are more-than-minimally
manipulated, or are used for non-homologous function, or in combination with non-tissue components,
or for a metabolic purpose raise a higher level of processing concems pertinent to assurance of clinical
safety and effectiveness. The agency would subject such products/uses to processing-controls under
section 351 of the PHS Act and/or under relevant sections of the FDCA.®

Such processing controls generally would cover product chemistry, manufacturing, and controls
(CMCs) and be subject to premarket submissions. However, if FDA determines that class-wide .
standards can be developed such that products in a specified product class are known to be clinically
safe and effective when manufactured in accordance with certain defined product specifications and
process controls, FDA could establish such standards through rulemaking and require premarketing
submission of certification by the applicant that the products met the published standards, rather than a
more detailed submission of the clinical data.

For non-family-related allogeneic cord or peripheral blood stem cells for hematopoietic reconstitution,
which in some cases have been studied without an investigational new drug exemption (IND), the
agency intends to call for a phase in of IND and licensure submissions (see section VI, Implementation
of Regulatory Procedures). If, prior to the end of the phase-in period, the agency has received
adequate data and information to enable the agency to promulgate standards designed to ensure safety
and effectiveness for particular uses of these products, FDA anticipates making a class-specific finding
of safety and effectiveness for products meeting those standards (see section V C, Clinical Safety and

® However, as a policy matter, the agency would not subject cells or tissues used for metabolic
purposes to such regulation if the cells or tissues were used in the person from which they were obtained
or in a close blood relative of the donor, and were minimally manipulated, without non-cell/non-tissue
components, and for a homologous function.
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Effectiveness, and section VI, Implementation of Regulatory Procedures) . Individuals pursuing
licensure subsequent to the adoption of such standards would not have to submit clinical safety and
effectiveness data to the agency in their premarketing applications, but would merely have to certify that
they meet the standards.

Examples of B3 products used for metabolic function would include hematopoietic stem cells intended
for use in recipients who are not close blood relatives of the cell donor or for uses other than to
reconstitute the cellular components of the blood; cloned and/or activated lymphocyte therapies for
cancer or infectious diseases; and hematopoietic stem cells that have been expanded or modified as part
of gene therapy.

Examples of B3 products used for structural function would include demineralized bone (which the
agency plans to propose to classify as a class I device and to exempt from premarket submissions), and
bone combined with collagen or growth factors.

C) Clinical Safety and Effectiveness - Use-specific Concerns.
1) Overview.
Row C of Table 1 distinguishes products based on whether they have none of the factors relating to
clinical safety or effectiveness that would lead FDA to require section 351 or FDCA premarketing
submissions requirements (C1); whether they have one or more of such factors and are used to achieve
a Jocal structural function (i.e., reconstruction or repair) (C2); and whether they have one or more of
such factors and are used to achieve a reproductive or metabolic function (C3). -

Products described under C1 would be subject to no section 351 or FDCA requirements for clinical
trials demonstrating safety and effectiveness. Products under C2 and C3 would be subject to section
351 and/or FDCA requirements. Requirements for premarket clinical data submissions for C2 and C3
cellular and tissue-based products would generally be as for other regulated products, tailored as
appropriate to the characteristics of the product and the concerns raised by the specific indication and
product. For serious and life-threatening illnesses, all other applicable policies (e.g., expedited review,
treatment IND, accelerated approval) would be available to help speed product availability.

C2 products are separated from C3 products to indicate that in general they would be subject to
different safety and effectiveness endpoints to fulfill clinical trial requirements. Clinical trial requirements
for C2 products (whether regulated as biologics or devices) would generally be consistent with those for
devices for the same indication, whether regulated under INDs or IDEs (investigational device
exemptions). Clinical trial requirements for C3 products would generally be consistent with those for
new drugs or biologics for the same indication.

2) Regulatory Requirements. .
a) Row C1. FDA would not require premarket review and approval for
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cellular and tissue-based products that are minimally manipulated, are used for homologous function, do
not contain non-cell/non-tissue components, and are for structural or reproductive use. Such products
raise relatively limited clinical safety and effectiveness concerns, and thus would not be subject to
premarket submission of clinical data. Additionally, as a policy matter the agency would not require
premarket submission of clinical data for cellular or tissue-based products that are minimally
manipulated, are used for homologous function, do not contain non-cell/non-tissue components, and are
for metabolic use, when they are to be used autologously or in a close blood relative of the donor.
Communicable-disease risks would be addressed under section 361 as discussed above in sections VI,
A,2,and VI, B, 2.

Examples of such products would include heart valve and dura mater transplants, vein grafts, tendons to
repair or replace tendons, autologous or family use of peripheral or cord blood stem cells for
hematopoietic reconstitution, and human gametes (sperm and eggs), zygotes, and embryos intended for
insemination, fertilization, or transfer.

b) Row C2. The agency recognizes that cellular and tissue-based products for
structural use raise different safety and effectiveness issues than do products for metabolic or
reproductive use, and that they can be evaluated in a manner generally consistent with that of devices for
the same indication, modified as appropriate for the nature of the product. (They may also be classified
as devices). The agency outlined its approach for evaluating a major subset of such products in the
May, 1996 Guidance on Applications for Products Composed of Living Autologous Cells Manipulated
Ex Vivo and Intended for Structural Repair or Reconstruction (MAS Cells) and the CMC Guidance for
Autologous Cell Therapy (1997).

The agency recognizes that many of the highly manipulated cellular and tissue-based products intended
for structural purposes often will be used for the same indication as are some devices, or will be
classified as devices. It is the intent of CBER and CDRH to ensure consistent review of such products,
whether regulated as devices or biologics, and to establish clinical effectiveness standards for structural
cells regulated as biologics that would be consistent with those existing for comparable devices.
However, different products may raise different safety, effectiveness, or durability concerns, and may be
amenable to different methods for measuring outcomes.

Some examples of C2 cellular and tissue-based products include manipulated cells for autologous
structural use (MAS cells) such as expanded chondrocytes to repair damaged knee cartilage, and
devices such as demineralized bone. (The agency does not intend for demineralized bone used alone to
be subject to premarket submission requirements. The agency plans to propose to classify
demineralized bone as a class I device and to exempt it from premarket submissions, as described in
section VL)

c) Row C3. Some examples of C3 cellular products include autologous

23



genetically-manipulated cellular therapies involving correction of genetic defects, non-family-related
allogeneic cord or peripheral blood stem cells, stem cell therapies involving growth factors such as
interleukin-3 and stem cell factor or gene therapy, activated lymphocytes for treatment of cancer, and
cloned lymphocytes for the treatment of HIV infection or other infection. (See section VI A below
regarding phase-in of licensure requirements for non-family-related allogeneic cord and blood stem
cells.)

D) Promotion and Labeling. Row D of table 1 addresses the issue of potentially false or
misleading claims. For cellular and tissue-based products regulated under section 361, labeling would
need to be clear, accurate, balanced, and non-misleading. Such labeling could include what the tissue is
and how it has been processed; the homologous uses of the tissue; and the communicable-disease
screening, testing and quarantine procedures that were followed and results obtained. FDA intends to
propose regulations to address labeling requirements under section 361 of the PHS Act.

Products that are intended or promoted for use for a non-homologous function would fall outside the
scope of the section 361 regulation the agency intends to promulgate, and would be subject to
regulation as biological drugs or devices under section 351 of the PHS Act and/or the FDCA. For
cellular and tissue-based products regulated under FDCA and/or section 351 of the PHS Act, the
agency intends to regulate labeling under existing authorities therein.

E) Monitoring and Education. At present, FDA does not know the full size and scope of
the cell and tissue industry and its potential products. The agency believes that, in order for it to
understand the issues raised by these new products and be able to educate the industry and keep it up
to date regarding FDA policies, guidances, and requirements, as well as to enable the agency to inspect
establishments for compliance with applicable laws and regulations, all establishments that recover,
screen, test, procure, bank, process, transport or distribute cells or tissues from multiple or allogeneic
donors, should register and list their products with FDA. Therefore, the agency would require
registration and listing for all such establishments and products over which FDA is asserting its
jurisdiction under section 361 of the PHS Act, section 351 of the PHS Act, or the FDCA. The agency
is developing a simple electronic filing system that it will use for establishment registration and product
listing. Registration and listing for products subject to section 361 oversight would not be required until
the electronic system is in place.

FDA does not intend to require that it be sent reports of errors and accidents that occur during
processing and distribution of cellular and tissue-based products subject to section 361 controls.
However, as part of the GTP requirements, establishments and persons will be required to identify and
investigate errors and accidents, take appropriate corrective action, and maintain records of such failure
assessments. The agency does intend to propose post-market adverse event reporting requirements
relating to transmission of communicable disease.
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The agency intends to apply registration and listing requirements in section 510 of the FDCA as well as
existing post-market reporting requirements to those cellular and tissue-based products subject to
regulation under section 351 of the PHS Act and/or the FDCA. The agency intends to propose
regulations for registration, listing, GTPs, and post-market adverse event reporting of those cellular and
tissue-based products regulated under section 361 of the PHS Act.

VI. IMPLEMENTATION OF REGULATORY PROCEDURES

The agency intends to implement this regulatory plan in a step-by-step fashion. The agency intends to
promulgate through notice and comment rule-making new regulatory requirements, and to allow for
phase-in as appropriate. Some examples of how FDA intends to implement this regulatory plan for
selected products are as follows.

A) Stem cells. The agency intends to phase in its regulatory oversight of minimally
manipulated hematopoietic stem cells derived from cord or peripheral blood and used for hematopoietic
reconstitution in patients who are not close blood relatives of the donors from whom the cells were
obtained. (Minimally manipulated hematopoietic stem cells to be used for their normal function in the
person from whom they were obtained or in a close blood relative would be regulated under section
361, and would not be subject to premarket application requirements.) The agency intends to phase in
regulation of allogeneic use of these products as follows.

1) Registration and Listing. FDA intends that all facilities that recover, screen, test,
procure, bank, process, transport or distribute stem cells, derived from umbilical cord blood or
peripheral blood, to treat, cure, diagnosis, or mitigate diseases in humans, be required to register with
the FDA and list the products at their facility. Registration and listing would be accomplished through an
electronic system that the agency is developing.

2) Communicable-Disease Screening and Testing. The agency intends to require
testing of blood samples from allogeneic donors of hematopoietic stem cells in order to prevent the
transmission of communicable diseases. For peripheral blood stem cell donors, the donor's blood, and
for umbilical cord blood donors, the mother's blood, would be required to be tested for HIV,
cytomegalovirus, HTLV, syphilis and hepatitis infection (i.e., HBsAg, ant-HIV-1, anti-HIV-2,
HIV-1-Ag, anti-HTLV-1/1], anti-HCYV, a serologic test for syphilis, and anti-CMV). The medical
history and physical examination of prospective donors would include screening for high risk for HIV
and hepatitis, Creutzfeldt Jacob Disease (CID), and tuberculosis.

The agency intends to recommend, but not require, that testing be performed when the stem cells will be
used in the person from whom they were obtained. In such case, the agency would recommend only
the following tests: HBsAg, anti-HCV, anti-HIV-1, anti-HIV-2, HIV-1-Ag, and anti-HTLV-I/Il. The
agency also would recommend that the history and physical examination of the donor include screening
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for high risk for HIV and hepatitis. The agency would require that record-keeping and labeling reveal
which of the recommended tests were performed, and the results obtained from those tests, as well as
which of the recommended tests were not performed. Appropriate labeling would be as follows:
'tested and negative', ‘tested and positive', or 'not tested for biohazards.'

Ordinarily, cells or tissue would not be collected from a donor testing positive for any of these viruses,
and if collected would be required to be destroyed. However, the agency recognizes that there may be
circumstances justifying storing or using such cells or tissues. For example, in cases where a stem cell
donor tests positive for a virus or has been found to be at risk of infection (even if testing negative), and
the stem cells are intended for autologous use, for use in a close blood relative, or for use in a transplant
recipient with a rare histocompatibility match, the agency intends to require that 1) the celis be labeled
"BIOHAZARD", 2) autologous products also be labeled "FOR AUTOLOGOUS USE ONLY", 3)
written advanced informed consent of the recipient be documented, and 4) there be documented
concurrence of the recipient's physician before the cells could be released from a cell bank.

3) Processing Standards. The agency intends to promulgate establishment controls,
processing controls, and product standards under section 351 of the PHS Act. For minimally
manipulated stem cells used for hematopoietic reconstitution, the agency believes that it may be possible
to develop product standards (including manufacturing controls and product specifications aimed at
ensuring product safety and efficacy) from existent published clinical trial data or data developed in the
near future. FDA intends to invite professional groups and individuals to submit to the agency data and
standards that they believe would ensure safety and effectiveness. If sufficient data are not available to
develop processing and product standards after a specified period of time, the stem cell products would
be subject to IND and marketing application requirements.

FDA intends to list in the Federal Register relevant questions for developing the data and standards, and
the deadline for submission of responses. Examples of the kind of information that the agency believes
will be necessary to have in standards include criteria for acceptance of a unit (such as volume, storage
temperature limits, limits on microbial or other contamination, viable cell number, and functionality), and
procedures for handling, transporting, storing, and thawing materials, and for when and how
contamination and viability testing should be carried out.

Upon development and promulgation of standards designed to ensure safety, purity, and potency, FDA
would issue licenses based on a certification by the applicant that the standards are met. The
certification could be made in the same submission as the registration and listing. FDA would issue a
license based on the certification submission.

During the interim period, FDA would not call for licensure of such products for unrelated allogeneic

use, but would require establishment registration and product listing. The agency also could perform
inspections for applicable GMP compliance, and could take enforcement action against facilities as
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needed (for example, because of lack of appropriate communicable disease-testing).

B) Demineralized bone. FDA would consider demineralized bone (decalcified freeze dried
bone allograft) to be an unclassified pre-Amendments device rather than a tissue under section 361
because the bone is more-than minimally manipulated.” FDA would seek a classification
recommendation from the Orthopedic/Dental Advisory Panels. The device to be classified would be
defined as including allograft bone that is processed ONLY to demineralize and preserve the bone, and
ONLY intended to be used as a bone filler in orthopedic and/or dental procedures.

Based on current information, FDA expects to propose that demineralized allograft bone be regulated
as a Class I medical device exempted from premarket notification. In addition, FDA expects that it
would also propose to exempt demineralized allograft bone from the GMP requirements except for
certain requirements consistent with those proposed for human tissues regulated under section 361.

To ensure that the GMP requirements applicable to demineralized bone are ultimately consistent with

the requirements for human celiular and tissue-based products regulated under section 361, the Federal
Register documents regarding the requirements for each would be published as companion documents.

VII. CONCLUSION

The agency believes that the above-described proposed approach to the comprehensive regulation of
cellular and tissue-based products would provide adequate protection of public health, both from the
risks of transmission of communicable disease and from the risks of therapies that may be dangerous,
while enabling investigators to develop new therapies and products with as little regulatory burden as
possible. The agency intends for this regulatory scheme to encourage research and innovation, while at
the same time set boundaries between the kinds of experimentation with human products that warrant
only minimal FDA oversight and the kinds of experimentation with human products that warrant greater
FDA oversight.

° In contrast to how it would regulate demineralized bone, FDA would regulate powdered
bone (freeze dried bone allograft) under section 361 (falling in rows B2a and C1 of Table 1), because
the bone is only minimally manipulated - the processing does not change the integral structure of the
bone.
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GLOSSARY OF TERMS AS USED IN THIS DOCUMENT

ablation Removal or destruction
allogeneic use Cells or tissue transplanted from one person to another.
autologous use Cells or tissue removed from and transplanted back into the same
person.
close blood relative A first degree blood relative (i.e., parent, child, or sibling).
cord blood Blood in the placenta and umbilical cord, e.g., blood taken at
the time of birth
family relative A first degree blood relative (i.e., parent, child, or sibling).
hematopoietic Giving rise to the cellular elements of the blood (e.g., white blood

cells, red blood cells, platelets).

hematopoietic Stem cells Cells capable of generating white blood cells, red blood cells,
and platelets. For the purposes of this document, these would
include progenitor cells that are committed to develop into a
particular cellular lineage. Hematopoietic stem cells presently
can be collected (as a very small fraction of the cells) from
peripheral blood, placental/umbilical cord blood, and bone
marrow, often for transplantation into patients whose own
hematopoietic stem cells have been destroyed by anticancer
treatment or disease

homologous function Use for the normal function of the cell or tissue, and, for
structural tissue, use for a structural purpose in a location of the
body where such functional purpose normally occurs (see P.

15).
MAS cells Manipulated Autologous cells for Structural use
metabolic use For systemic effect.
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minimal manipulation

more-than-minimal manipulation

non-homologous function

peripheral blood

reproductive tissue
reproductive use

stem cells

structural use

unrelated

Processing that does not alter the biological or relevant
functional characteristics of cells or tissue (see P. 13).
Processing that alters the biological or relevant functional
characteristics of cells or tissue (see P. 13).

Use for other than the normal function of the cell or tissue, or
for structural tissue, use for a structural purpose in a location of
the body where such functional purpose does not normally
occur (see P. 15).

Circulating blood (in contrast to, for example, blood in bone
marrow)

Semen, ova, embryos.
To treat infertility.

Cells capable of replicating themselves and of generating more-
differentiated daughter cells.

For anatomic reconstruction or repair.

Someone other than a close blood relative.
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RELATED PRODUCTS
PROPOSAL FOR SPECIFIC COMMUNICABLE DISEASE CONTROLS'
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X-required
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notes:

'Banked tissue for autologous use, from allogeneic family-related donors, from directed reproductive tissue
donors, from sexually intimate partners, or in cases where there is a documented urgent medical need from a
donor who has a positive risk factor and/or tested positive for an infectious disease agent, will not be required to
be destroyed if:

a) the product is labeled 'BIOHAZARD' or 'untested for BIOHAZARDS', as applicable
b) autologous tissue is labeled 'FOR AUTOLOGOUS USE ONLY

¢) written advance informed consent of the recipient is documented

d) there is documented knowledge and autharization of the recipient s physician

Tissue unsuitable for transplantation may be used for non-clinical research purposes if labeled 'BIOHAZARD' or
‘untested for BIOHAZARDS', and 'FOR RESEARCH USE ONLY'

2For autologous or allogeneic cord blood donors, a mother's sample may be used for screening and testing.

SFor allogeneic tissue that can be stored, quarantine for six months pending retesting of the donor will be required
for all reproductive tissue, excluding sexually intimate partners. For other banked tissue and cells from living
donors, quarantine for six months pending retest of the donor, or of the mother wili be recommended, where
appropriate and feasible, not required.

“Requirements for HTLV and CMV testing only apply to leukocyte rich tissue (e.g. stem cells); they will not apply to
cornea or skin donors.

*For dura mater donors, in addition to history for risk factors, a gross and histological examination of brain tissue
will also be required.
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ITINERARY
October 20-21, 2000

Ms. Chao-Yi Wang, Staff Officer and Dr. Yi-Jiun Huang, Senior Researcher

Bureau of Pharmaceutical Affairs
Taiwan Department of Health

October 20, 2003 (Monday)

9:45 Pick-up from the 30" Street Station

11:00-12:00 MRL Drug Discovery
Mr. Jeff Garelik, MRL Training and Development WP53B, 2™ floor, Polo C

12:00-1:00 Lunch
International Registration Team WP 53B, NY Room

1:00 -2:00 Assay Development and Validation WP37A-1002
Dr. Don Lineberger, Vaccine Regulatory and Analytical Sciences

2:00- 3:00 Sterile Product Release WP35-2060
Mr. Pete Mlynarczyk, Biological Product Release

4:00-5:00 Tour of the Biologics Pilot Plant WP17
Dr. Joye Bramble and Mr. Marshall Gayton, Bioprocess R&D

5:00 Depart for Hotel

6:30 Dinner
Ms. Kimberly Bradely, Dr. Paul Coplan, Dr. Elaine Esber.

October 21, 2003 (Tuesday)
8:45 Pick-up from the Marriott Courtyard

9:00-10:45 Clinical/Regulatory programs presentations BL10-234

- Zoster and HIV programs Dr. Paul Coplan
- Rotavirus Program Dr. Mark Bagarazzi, Dr. Jackie Miller

10:45-11:45  Safety Surveillance BL10-234
Ms. Sheila Cook, Worldwide Product Safety and Epidemiology

11:45-1:00 Lunch
Dr. Mark Bagarazzi, Dr. Ron Moss.

1:00- 2:00 Tour of Locally Controlled Environment Filling/Formulation Facility
Mr. Barry Starkman, Biological Product Release WP38-Main Entrance
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Sterile Product Release (SPR)

Jorc) 2000 Siecde Product Releass 1

Why do we need a release
department?

* The Code of Federal Regulations (CFR) 21
CFR Part 210 and 211 [written by the FDA
states]:

— “There shall be a quality control unit that shall have the
responsibility and authority to approve or reject all
components, drug product containers, closures, in-
process materials, packaging material, labeling, and
dmg products, ...”

o 2003 Sterke Product Release 2

.

Release Requirements

Satisfactory testing by the Quality Control
Laboratories: CFR 211.165

Satisfactory documentation of the
manufacturing process: CFR 211.192

CBER (Center for Biologics Evaluation and

Determining and Evaluating the
Testing

+ Every product has a Quality Standard that lists all test
requirements with the pass/fail specifications

* The ing unit takes pies at required time
points and submits them to the laboratories for testing.

= The release group evaluates the testing as it is completed.
= All lots with failing test results are quarantined for

Research) Release y and facturing i g
ot 2003 Sterie Product Relasss 3 A= 2003 Storke Prociuct Relesse .
APRs

Evaluating the Manufacturing

Document
Production p ! d all facturing steps in
an approved document.

« Production supervisor reviews the document to make sure

everything is satisfactory. Stages document for release.
Sterile Product Release (SPR) Associates reviews and
retum with comments.

SPR and Production work ther to settle if
required.

+ SPR associate signs the end of the document.

ot 200 Sterke Product Relesss 5

(Atypical Process Reports)

Written to address unplanned events that may
affect the quality of the product

Authored by Production/Technology

Approval required by Production and Technology
management

SPR performs final report approval

~ establishes final product disposition
~ approves corrective/additional actions (CAFU)

A= 2000 Slarke Product Relesse 6




Contextual Review

» What is it?
— Composite Review of Quality Issues

« Testing - Release & Environmental
» Accountability
« Investigations
« Quarantine closure evidence
« Previous Contextual Review on Inputs

« Purpose is to ensure combination of issues do not

impact product quality

Porrrt 2003 Sterda Product Releass 7

CBER Release

All testing and document review is complete
SPR puts together a protocol with all of the test
results.

SPR sends the protocol with samples to CBER.
CBER reviews the protocol and may or may not
test the samples.

CBER sends SPR a release memo for the lot.

. 2003 Sterke Praduct Reloase

=

Recapping the Release Process

*Document Review

+Evaluate Testing vs. Quality Standard
<Ensure Quarantines Resolved
«Investigation Review & Approval (APR)
~Contextual Review

*Protocol Assembly, Review, & Approval
*CBER Review and Approval

+System Release

oot 2003 Starfe Procuct Reloase 8




Analytical Development in Biologics

Donald Lineberger
Vaccine Regulatory and Analytical Sciences

Analytical Development in Biologics

Outline of Presentation

— Overview of Product Development
— Analytical Development

— Assay Validation

— Setting Specifications

Analytical Development in Biologics

« Analytical Development
- C«¢ ate with development of
manufacturing process

— Determine the characteristics of the product that
are critical to defining its identity, purity,
potency and stability

- Develop, validate and implement quality
control testing

— Establish appropriate specifications

RO M

Analytical Development in Biologics

= Analytical Development Plan
— Entire scope of analytical development
— Provides direction and tracking of analytical
activities
— Refined throughout the process of product
development

Analytical Development in Biologics

+ Validation of Analytical Procedures
~ ICH Guidelines

« Topic 2QA, Text on Validation of Analytical
Procedures

+ Topic 2QB, Validation of Analytical Procedures:
Methodology

— USP 26, <1225> Validation of Compendial
Methods

- 3
i




Analytical Development in Biologics

« Validation of Analytical Procedures
— Types of Procedures to be Validated
« Identification Tests
- Quantitative Tests for Impurities
« Limit Tests for the Control of Impurities
« Quantitative Tests of the Active Moiety

=

Analytical Development in Biologics

« Validation of Analytical Procedures

“The objective of the analytical procedure
should be clearly understood since this will
govern the validation characteristics which
will need to be evaluated.”

Analytical Development in Biologics

» Validation of Analytical Procedures
— Typical Validation Characteristics

Analytical Development in Biologics

« Validation of Analytical Procedures
— Typical Validation Characteristics (cont.)
« Quantitation Limit

* Accuracy
* Precision * Linearity

~ intra-assay precision (tepeatability) * Range

— intermediate precision (within Isboratory variations) « Robustness

- ibility (between laboratory variati

P * Rugged
« Specificity vggedness
« Detection Limit
= ’ [ .

Analytical Development in Biologics

« Validation of Analytical Procedures

— Who Performs Validation?
+ New assays/products - typically Merck Research
Laboratories
» Revalidation - Merck Manuf? ing Division or
Merck Research Laboratories
— change in manufactuning process
~ composition of finished product
— changes n analytical procedure

RO

Analytical Development in Biologics

» Setting Specifications
— ICH Guideline
“Specifications: Test Procedures and
Acceptance Criteria for
Biotechnological/Biological Products™
— Merck Biological Specifications Guideline




Analytical Development in Biologics

» Setting Specifications
— Establishes the set of criteria to which a drug
substance, drug product or materials at other
stages of its manufacture should conform to be
considered acceptable for its intended use.
— Part of a total contro! strategy to ensure quality
and consistency.

=y

Analytical Development in Biologics

« Setting Specifications
- Origin of Specifications
« Scientific literature
+ Clinical
+ Regulatory requirements
» Research and manufacturing data

W

Analytical Development in Biologics

» Setting Specifications
~ Developing or Revising Specifications

« Classification of method
* Correlation to current method
* Type of specification required
= Requil for the specificati
« Relationship to the current specification
« Required or available data

"=

Analytical Development in Biologics

« Setting Specifications
— Specification Develoy t Planning

» Rationale must be defined

» Purpose of the specification

+ Representative dats from typical manufacturing
used o set specification (unless other requirements
exist)

« Manufacturing risk

« Qwner of periodic review of the specification

=

Analytical Development in Biologics

* Setting Specifications
— Biological Specification Subcommittees

* Ensure uniform, prospective, pproach to
setting/r luating specifications across product
lines '

+ Ensure proper documentation to track origin and
ion of product speci
* Establish partnership Merck R h
Laboratories and Merck Manufacturing Division

[
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Safety Surveillance at Merck
1 Wordwde Produc Salaly gnd
Epdemulony (WPSAE)
: - Wh 2
Safety Surveillance et ourrole a8 » deparman?
« What are our speciic: responsibiiies?
at Merck
Il Adverss Expanence Collecion
+ Workdwxe Sourcgs
* Worldwide Progedures
A Cincal Trals
B Spontaneous (Voluniary)
C Other Reportable Events.
Shelin® Conk * Worldwde Systems
Direelor, Adverse Experience Aeporting A WAES
Worldwide Produci Safety & Epidemiciogy B WAES*Nat
C New WAES
Safety Surveillance at Merck Safety Surveillance at Merck
0l Adverse Experience Processing (ncludng
Medral Revigw)
v Agverse Experence Reponng lo
Requistory Agencies
* Expadied (Prompt) Report
(Sngie Case)

* Penodc Report

ol cen =

v C ol R

Europesn Otece o
- ities
W Summary
Role of Worldwide Product Role of Clinical Risk Management
Safely and Epidemiology (WPS&E) and Safety Surveillance (CRMSS)
[ e ————
* Enswe the timeliness and appropriateness » Apply the highes! quaiily clinical @xpertes and
of reporing 1o Reguiaiory Agencias workiwide udgment i prometly evaluating, deniiymg,
and describng the saisty profiles of Merck
marketed producis.

« Review and provide expen advice on specic
safety wsues lor nvestgatanal preducts and
plans for posi-masketing phammacovigiance




What Do We Do?

Advi xperience Reportin:

1 Requiatory Compliance

+ Domestc ~— FDA
* Worldwde ~—= Merck Subsudiary

|

Locat Agency
2 Follow-up of Aeports

 Domesix - Drect contact
« Worldwxle - Via subsdianes

3 Bugness Panner Agreements
4 Qualay Controt of Data
« Accuracy

+ Completaness
« Tmeimess

What Do We Do?

What Do We Do?

I
8l siliance (CAMS:

1 Clnical Review of Advorse Experience
(AE) Information

2 Medxal Evaluaion of AE infosmation

3. Aoview of Produc Label
« Domestic Label (marketed products)
« Worldwida Cora Salely Data Shast

4 Medical/Legal Review ol Promational’
Advertieng Materl

5 Provide answars Io ad-hoc saiely uestions
*  Intemal cusiomers
+  Extemal cusiomers

Ensuring completeness and
accuracy medical data

* Talephone follow-up of 15-day AES and all AEs
of concem n USA

+ Rewiew of serous AE reporls lor medical
contant, AE coding, etc

dverse Ex) riing
S Egucaton ang Tramng

* Domestic - Local FDA requraments
 Workiwxie - Company standards

Clinical Risk Management and
Safety Surveillance (CRMSS)

* CRMSS Physicisns
~ Rasponsble for speciic products
~ Intemat soaciatisis

* CAMSS Associates
- Advanced practce nursesiphamacist
~ Assist MDs

» Especially with (ofiow-up of SAEs

Ensuring completeness and
accuracy medical data

 Monsor AE raporis o signals of possbie
unrecogneed adverse offects

- contnuous
- regulas perodic (Adverse Expanance
Review Team)

Review sgnals n conlext of chinicat and pre-
clnical data

Follow-up xonain
~ confrm

~ characlenze
~ label

* Respond lo safely nquries and lsbelng
requests trom regulsiory aulhoriies

« Sgrodc Salety Update Repons (E2C)




What Do We Do?

Adverse

What Do We Do?

Mantan and deveiop outpul feports from
worklwda salety daiabase

~

Mantan and develap output reports from
Oplicat Imaging System

©

Mamlain and provide enhancemants for
fohow-up correspondence system

>

‘Mantan diclionanes and valalion lies
neoted lor workdwide reportng

o

Generate Salsty Update Repons

* 1CH E2C content and format

Europesn OMice ot UK

1 Appontment ol “qualiied parson” responsiie for
ngiance in tho European Union (EV)

2 Submds repons angunating oulside the EU on

behalt of EU Marck subsares

3 Coordnales EU pharmacovigiance actvities

4 Works wih each EU subsiary desgnated

“qualiey parson”

Ad C

Woridwide Procedures
« Investigational Studies (Pre-marketing)

« Spontanaous {voluntary) Rsports on
Marketed Produocts

~ detoct early waming "signals” of
salety concerns nat recognized n
pre-markatng chnecal traals

~ mvoives ADR monilorng 1o
detsct sgnals

- mwoives epdemoiogy o
generate hypotheses and
assuss sgnals

* Post-marketing Safety Survelliance
Studies (PMS)

* Ulterature

~ Agency Reporta

Ad Coll

(4]

Worldwide Procedures
A Cinical Trals
* Unexpectad Fatal or Lite-Threstening
Experience

* Verbai report 1o WPSLE
(Headquariers) immediately

+ Wrtian report to WPSSE
within two (2) working days
trom date of Inst Company
notdication

Experience Coll

Worjdwide Procedures
A Ginwcal Tty
* Alarming Events (risk autweighs
benenit)

* Verbal report i WPSLE
{Headquariers) immediately

» Wrtien 1eport to WPSEE
wihin wo (2) working days
from date of first Company
norticatan

Adverse Experience Collection

‘Worldwide Procedures
A Gincal Trias

« Serious

To WPSAE (Headquarars)

Within two (2) working days
#rom dale of lust Company
noldeaton

Perians 10 vl and lollow-up.

+ Regardioss ol ralationship o
sludy drug of vactine




Adverse Experience Collection

Waridwide Procedures
A Glreal Trals
* Non-Serious
= To subsdiary and Clincal Gioup

(Headquariers) according 1o trme
frames dalned per protacol

Adverse Experience Collection

Worigwide Progedures ,
8 Spontaneaus = Vi?'MV(TV“Kd
« Serious
+ ToWPSLE
« Wann two (2) working days
lrom cate of frst Company
nolicaion

« Partans 1o neial and oliow-Lp

Experience C i

Woridwide Srooedures

8 Sponlaneous - Vo‘w«w

+ ToWPSLE

« Wahn ten (10) working days
trom date of frst Company
notifcalon

« Panaing 1o ntal and foliow-up

Adverse Experience Coliection

Worjdwide Procedures
C Other Reporiabig Events
« Pregnancies

« Human exposure to sgricuural/
‘velennary products

« Serious adverse expenences rom
reguisiar daiabases

2 working daya 1o WPSSE

Adverse Experience Collection

Worldwige Systems

A WAES Wondwxip Agverss Expenence
System)”
WAES 15 & central source ol safely
nlomalion for
« feponng to reguiatory agencues

« montorng salety protie of Merck
products

o 1wy packinyy Cacula: labeing

« answering ad-hoc safely questions

*MewWAES = 20 Otlobor 1997

Adverse Experience Collection

Worldwide Systems
B WASS'NOUNWAES
+ A network system lor remgtg data
collection and elecizonc
transmission
» Provides a local Gatabass lor
subsxiatias lo mee! iocal
reguiatory requremenis
C NewWAES Rollout Io Subsiaiies

« EU Ofice of Pharmacowigance and
UK Subsciary - June 15, 1890

« 15 sdes - 1999
« 13 sfes — 2000

+ 10 snes - 2001




Adverse Experience Information Flow

Adverse Experience Reporting to
Worldwide Regulatory Agencies

Promot) Basls®
* Sngin cases thal are both senus and
unexpacied
« Causaiky assassment neaded
for climcal tnal reports

« Impled causality for spontansous
cases

Adverse Experience Reporting to
Waorldwide Regulatory Agencies

When should expedited (Prompy
Raports by made’

» All other serous, unexpecied ADRs

» No latef than 15 calendar days -
1CH E2A

Adverse Experience Review
mﬂfum
Subs: anf
AE Dotumeni(s]
IAES"Not ] * Hon-WAES Neu
(optical imagung aystam)
AER Coordinators
* Qushty Central * Absiact and dala entes
'WAES"Net cloments: nlormation
* Dstormne local (FDA) * Detarmans locel (FDA)
repanabidy
* Delermwne vioridwide » Delermune wardwicia
rapartabliey eportabiy
CAMSS Physicisn
M feview * Modhoal review
* Foliow-up findiroctly * Falow-up [dieotly
‘via subachary) wth reporter)
AER Managors |
* Rogulatory raview « Regulalory roview
AER Cooedinstors / \
FDA Workiwide Merch subcidades

Adverse Experience Reporting to
‘Worldwide Regulatory Agencies

should Prom)
of 7

~ Unexpectod taisi or He-threatening adverse
diuy reacins (ADRs from cinical trials)

+ FAXerbal

~ nolater than asven (7)
calendar days - ICH E2A

* Written laliow-up

- wihin oght (8) addfmnel
calendar days ~ ICH E2A

Worldwide Regulatory Agencies

Adverse Experience Reporting 1o

What 1o Repor in Pyriodic Sataty Update
Beports (SURY? ‘

+ ICH E2C Guwdatine (CIOMS ) -
General Prncpley

- one rapon lor one ackve substance

- televani dnical and non-chnical salety daia

- masn focus on adverse drug reactions (ADRs)

- arangements for mulple-manulachurer
sourced produats

- inwmationat birthdate (1BD) determines te
Gata lock port (cut-alf tete (or Gats ckison
in SUA)

- dala se15 of six months o mulupies tharect

- subrrussion of SUR wattn 60 cays of data lock
pont

- Company Core Salely inlormation (CCS1) =

reference document lor detesrnation ol Tsted”
of “uniisted” AE terma
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Adverse Experience Reporting to
Worldwide Regulatary Agencies

What 1o Report in Perlodic Sately Update
Reports {(SUR)?

« Formal and Content

- Inlroduchen

« Worldwide Mark st Authorization stalus
(eurmuiaive)

- Updale to refarence Produci Miomation

- Patont Exposure

- individual Case Huatones {ne letng, tabutation,
o1 both)

- Swdes

- Other Informaiion (eg Special Populations)
- Overak Salety Evaiuaton

= Conclusion

Communication of Safety-Related
Information to Regulatory Authorities

Bouting

1 Adverse Experience Reparling lo mest
national and inlemalional reporting
Hequrements

L]
+ Expedtad (CIOMS 1) reponts
* Perodic Salety Lipdate (ICH E2C) reports
2. Responses 1o indwidual National Authorties’
roquests for miormalion relaled to an adveise
axperence rapon

o
« BIA™M “step pisns”
~ Screntiic assessment of speciic report

3 Labeling Changes

Routine -
P to Safety Q ions”™

Cb Ri h?(.ﬁﬂ ‘(’/\/UDQ

Liaison

Yeﬂ/ulér\

Adverse Experience Reporting to
Worldwide Regulatory Agencies
1l ! B e
1e ried roducts?
* IGH £2C Gudeines
Per local requirements - based on aix
(6) month data sels
Routine -

“Adverse Experience Reporting”

EMEA™

EOP  Europeen Otice of Pharmacovigitnce {UK)
= EMEA = Eoropean Modioines Evekustion Agoncy
[

Routine -
p 10 Safety Q "




Routine - “Labeling Changes”

Ragulatory |__| Reguiatary
Allaws - Atiairs -
Domestc Intemational

[== |

Woridwide Subsklianes

FDA

Communication of Safety-Related
Information to Reguiatory Authoritles

Non-Routine
1 Urgent Salety Issue hkely 1o lead 1o regulatory
g
« Urgent tabeling change
» Daar Doclot ietter
* Now wamng

2 Coordmated communication lo muliple
authorares

Non-Routine - “Communications”

Summary

Timely collection of acverse sxpenence nlommation

Timely medical review and evaluation

Timely wenification of salety issuas

Timely notfication of healih autharties,
medical communty, public




