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The CMC Safety Issues on S 05 Blo el
2 2 “ Biologics, in contrast to drugs that are
The Novel BIOteChHO/Ogy Therap eutics . chemically synthesized, are derived from living
sources (such as humans, animals, and
microorganisms). Most biologics are complex
mixtures that are not easily identified or
characterized, and many biologics are
manufactured using biotechnology. Biological
products often represent the cutting-edge of
: . biomedical research and, in time, may offer the
pidemiology . . .
bublic Health most effective means to treat a variety of medical
. illnesses and conditions that presently have no

other treatments available.” (FDA-CBER)
, August 10, 2007

= Monoclonal antibody FDA Organization

m Therapeutic protein

® Nucleotide acids . . | « Center for Food Safety and Applied Nutrition
Gene therapy BIOlogICS ' e Center for Drug Evaluation and Research
Somatic Cell Therapy ™ « Center for Devices and Radiological Health

'Xenotransplantatlon « Center for Biologics Evaluation and Research

« Center for Veterinary Medicine

= Office of Regulatory Affairs

» National Center for Toxicological Research

Allergen patch tests ,Allergenics

Antitoxins, antivenins, and venoms

In vitro diagnostics
m Vaccines, prophylactic
= Toxoids and toxins intended for immunization
= Blood, blood components and related products

= Tumor Vaccines i

What does the regulatory agency review?

Phase 1&2 CMC

Clinical




Chemistry, Manufacture, and Control
(CMC)

= Components used in product
manufacturing

m Procedures used in product
manufacturing

m State of product characterization

= In-process and final product testing of
therapeutic product

m Product stability

Comparability

“FDA may determine that two products
! are comparable if the results of the
" comparability testing demonstrate that
= the manufacturing change does not
affect safety, identity, purity, or
potency.”
omparable Does Not Equal Identical

from: FDA Guidance concerning Demonstration of
Comparability of Human Biological Product, Including
Therapeutic Biotechnology-derived Products, April 1996
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H

Regulatory Concerns Common
to All Biologicals

e Product Biosafety
.—sterility, endotoxin, mycoplasma, adventitious

== agents
!- Product Characterization

-identity, potency, purity, other assessments
|- Control of the Manufacturing Process

-quality of materials and in-process tests, facility,
SOPs, record keeping, QA/QC

» Reproducibility/Consistency of Product Lots

Lot release testing of final product, specifications

CMC issues:
Monoclonal antibodies




Tabulation of Relevant Product Release Tests

Part 610 Test Test Method g Specification

Sterility Specified Final Product

Specified Final Product
4B ogenlmty)

CMC issues: Peptides & RNAI

(ex: viability, cell
dose, phenotypes)

*To be developed by product manufacturer

Synthesized Therapeutics
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Protein Therapeutics
Monoclonal antibodies

Lo RE. I

No.19 (2006/2)

Biologics Development in the US
(RNAI)

Companies Target disease

4 Acuity Pharmaceuticals AMD (Phase 11
@ Alnylam Pharmaceuticals AMD (Phase | . .
Respiratory syncytial virus Phase | re CMC ISSUGS . Gen e th el’apy
Parkinson’s disease preclinical study .
AMD  Phase II
#Sirna Therapeutics hepatitis B,C  preclinical study
Asthma  preclinical study
Diabetes preclinical study
Dermatology [Hair removal] preclinical
study

@ Intradigm Corporation Cancer preclinical

AMD, Age-related Macular Degeneration




Components Used in Product _
Manufacture Product Manufacturing

. Vector . m Vector Production/Purification Methods
W= = Viral bank/plasmid stock P~ = Formulation of Final Product

! Testing for safety and characterization ! formulation buffer

excipients
| Cell bank system | vector concentration
Testing for safety and characterization = Storage

= Other Reagents/Devices Used During = Report modifications to manufacturing

Manufacture and demonstrate comparability

Qualification program

Product Evaluation Master Cell Bank

m Demonstrate Safety and Quality of Product. .
Safety Testing

Testing Sterility
Safety (Sterility, Adventitious Viruses, - Mycoplasma
Endotoxin, Mycoplasma) 4 Adventitious Virus

Characterization (Identity, Purity, Potency, in vitro and in vivo virus
etc.) bovine and porcine viruses (or certified reagents)

. specific human pathogens (human cell lines)
emonstrate control of the Manufacturing Process. EBV, HBV, HCV, CMV. HIV 182, HTLV 182, AAV,

Quality Assurance/Quality Control Program B19

= Demonstrate Product Consistency. = Others as appropriate for cell line
... MAP Testing (murine cell lines)
Specifications

Final Product Characterization
(cont)

m Sterility m Purity

| cell substrate DNA, RNA, protein, other reagents
- MyCODIa.Sma . used in manufacture
= Endotoxin —u Potency

= Adventitious Virus Quialified assay required by end of phase 1

In vitro virus Assay should reflect intended biological effect of
product

O el veut e = Stability
Or aaenoviral vectors current requirement Is Collect data early and often.

for <1 RCA in 3 X 1010 vp. o
= Development of Lot Release Specifications

Final Product: Safety




Approaches to Release Testing (1)

e Sterility
— Regulation:
* 14 day sterility assay on final product
« Entire contents of one vial
— Approach:
* Reagents all sterile
* Sample 48-72 hours or after last manipulation

« Sample final product & initiate 14 day sterility
culture

* Results of Gram stain available

» Action plan in the event of positive for
microorganisms

! CMC issues:
Cellular & Tissue Therapies

Approaches to Release Testing (2)

Mycoplasma

— Regulation: 21-28 day culture, 5-7 day
fluorescent

— Approach: PCR (6-8 hour test)

Potency
— Normally: bioassay
— Approach:

« correlate the quantitative level of a
phenotypic marker with a bioassay

allogenic autologous

allogenic

— Master Cell Bank (MCB) Working Cell
Bank (WCB)

- Office of Combination Products

1\)

- Sterility

- in vitro
vivo

Pyrogenicity

- <5EU/kg /dose

Phase 2

General safety




cGTP
(current Good Tissue Practice)

cGTP
21 Code of
Federal Regulations Parts 210 and 211
cGMP

GTP and GMP

+ cGTP PHS Act

cGMP

@ TP HCT/Ps

+  cGMP

Quality Control & Quality Assurance

The environment surrounding the
class 100 biological safety cabinet to
conform to class 10,000

GTP/GMP compliance auditof the
manufacturing facility

Validation of aseptic processing
Personnel training, e.g., process
simulation

—
cGTP CGMP

1271170 | subparts
) 1271.180 subpart F

) 1271190 subpart.C

) 1271195 | subpartC
) | 1271200 subpart.D

1271.220 subpart

1271370

) 1271155
¢ 1271160

) |1271210
) 1271215
1271225

1271440

( 21122
211103

211.110

211111
211132
211142
) 211166

211173
2111176

) 211186

211.188

Ancillary Materials

» Cytokines, growth factors, culture
media, plasticware, etc.

» Human clinical grade materials, e.g.,
U.S. Pharmacopeia (USP) or FDA
approved

» The origins of all materials used
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Guidance for Reviewers: Instructions and
Template for Chemistry, Manufacturing, and
Control (CMC) Reviewers of Human Somatic
FDA Cell Therapy INDs

PTC “Points to consider in the
characterization of cell lines used to produce biologicals” 1993

."" G e S re Draft Guidance, FDA-CBER (August 2003)

uidance for FDA Review Staff and Sponsors:
EO Content and Review of Chemistry, Manufacturing,

Characterization and Qualification of Cell Substrates and Other Biological .
Starting Materials Used in the Production of Viral Vaccines for the and Control Information for Human Gene

Prevention and Treatment of Infectious Diseases Therapy Inves t/'ga tional New Drug /4,0,0 ications.

Draft Guidance, November, 2004.

Cancer Vaccines

= Cellular
m Tumor lysates

Purified proteins including fusion and
conjugated proteins

Miscellaneous products such as KLH
Bacterial lysates or bacterial cell wall products
Peptides (<30 aa)

MADbs and cytokines used solely as an ex vivo
constituent in manufacturing a biologic

Anti-idiotypes

CMC issues: Cancer vaccines




Procedures used in manufacturing
(DC immunoterapy)

Isolation of monocytes
Production and harvesting of DC
Antigen protein loading of DC
Formulation, filling, and
cryopreservation

Release testing

General Issues with Cellular
Cancer Vaccines (2)

*Potency (functional assessment of activity)
*Antigen presentation
+Ability to induce immune response (e.g.,
proliferation of allo responder cells,
production of cytokines by responder cells,
cytotoxicity or any other correlation with
biological activity)
*Potency assay in place at phase I/ll and
established at Phase 3

Purified Proteins, Peptides and
Others

Recombinant DNA derived Tumor Antigens
! Heat shock proteins
_' Idiotype and Anti-idiotype Antibodies
N Fusion Proteins (heat shock protein-peptide)
Synthetic Peptides
Gangliosides and KLH or conjugates with
saponin adjuvant mixed with cytokines

» Tumor cell lysates and shed/secreted Tumor
Antigen

General Issues with Cellular
Cancer Vaccines (1)

*Radiation- dose
. Proliferation incompetent auto or allo
' i tumor cells, DC-tumor for vaccine or
== DTH testing
*Purity and Identity
—Phenotype of source and final product

—Acceptable activation markers for DC;
include several

—Other cellular contamination acceptable;
include many markers for identity

General Issues with Cellular
Cancer Vaccines (3)

*Patient segregation and tracking
*Screening of donor for human pathogens

-
& -Labeling (Caution: New Drug - Limited

by Federal Law to investigational use)
*Yearly manufacturing summary reports -
include all lot release data and

characterization of product in tabular form
*Quality Assurance/Quality Control

Elements of cGMP

= Adequate documentation/records
! = Quality control/assurance
" = Production and process controls
= = Personnel training & certification
Environmental monitoring
Equipment calibrated/qualified
Facility design to control operations
Validation




Background

o 1978 9
21CFR 210 211
_ Guidance for Industry:

i\|DS _ Appl’O&ChES to Complying "Z4 1991  Guideline on the Preparation of

3 |nvestigational New Drug Products (Human and

with cGMP During Phase 1

(Draft Guidance)
FDA-CDER&CBER
January 2006

Scope

Investigational non-
recombinant

xenotransplantation

PHS act Section361

Phase 2&3

Phase 1

Animal)
- incremental
approach
. . . Exploratory
studies multi-product multi-batch




