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GUI DANCE FOR | NDUSTRY?

FOR THE SUBM SSI ON OF
CHEM STRY, MANUFACTURI NG, AND CONTROLS | NFORVATI ON
FOR A THERAPEUTI C RECOMBI NANT DNA- DERI VED PRODUCT OR
A MONOCLONAL ANTI BODY PRODUCT FOR I N VI VO USE

l. | NTRODUCTI ON

In the Federal Register of May 14, 1996, the Food and Drug
Adm ni stration published the final rule ?Elimnation of the

Est abl i shnent License Application for Specified Biotechnol ogy
and Specified Synthetic Biological Products”. Under this rule
manuf act urers of therapeutic reconbi nant DNA-derived products
and/ or nonocl onal anti body products for in vivo use are no

| onger required to submt an Establishnent License Application
and may use the interim FDA Form 3439. This docunent provides
gui dance on the content and format of the Chem stry,

Manuf acturi ng, and Controls (CMC) section of a Biologics

Li cense Application for therapeutic reconbi nant DNA-derived
products and nonocl onal anti body products for in vivo use.

I'1. DRUG SUBSTANCE
The drug substance is defined as the unfornul ated active

substance which may be subsequently formul ated with excipients
to produce the drug product.

°0 OThis guidance is an informal communication under 21 CFR 10.90(b)(9) that represents the
best judgement of employees of the Center for Biologics Evaluation and Research (CBER) and the Center
for Drug Evaluation and Research (CDER), at this time. This statement does not necessarily represent the
formal position of CBER or CDER and does not bind or otherwise obligate CBER or CDER to the views
expressed. For further information about this guidance, contact Neil Goldman, Ph.D., Associate Director
for Research, Center for Biologics Evaluation and Research, 4401 Rockville Pike, Rockville, MD 20852
(Phone: 301-827-0375; Fax: 301-827-0440) or Yuan-Yuan Chiu, Ph.D., Supervisory Chemist, Biotechnology
Subcommittee, Center for Drug Evaluation and Research, 5600 Fishers Lane, Rockville, MD 20857 (Phone:
301-443-3510; Fax: 301-443-9282).



A. Description and Characterization
1. Description

A cl ear description of the drug substance shoul d
be provided. This description may include, but
not be limted to, any of the foll ow ng:

chem cal structure, primary and subunit
structure, nolecular weight, nolecular formula,
est abl i shed USAN nane, antibody cl ass/subcl ass
(if appropriate), etc.

2. Characterization / Proof of Structure

a. Physi cochem cal Characterization of
Ref erence Standard and Qualifying Lots:

A description and the results of all the
anal ytical testing perforned on the

manuf acturer’s reference standard | ot and
qualifying lots to characterize the drug
substance shoul d be included (See
references 7, 8, 10). Information from
specific tests regarding identity, purity,
stability and consistency of manufacture
of the drug substance shoul d be provided.
Exanpl es of anal yses for which information
may be submtted include, but are not
necessarily limted to the foll ow ng:

. am no acid anal ysis

. am no acid sequencing, entire
sequence or am no- and car boxy-
term nal sequences

. pepti de mappi ng

. determ nation of disulfide
I i nkage

. Sodi um Dodecyl Sul f at e-
Pol yacryl am de Ge
El ectrophoresi s ( SDS- PAGE)
(reduced and non-reduced)

. i soel ectric focusing

. Conventional and Hi gh Pressure
Li qui d Chr omat ogr aphy (HPLC)
e.g., reverse-phase, size
excl usi on, ion-exchange, etc.

. mass spectroscopy



. assays to detect product-related
proteins includi ng deam dat ed,
oxi di zed, cleaved, and aggregated
forms and other variants e.g.,
am no acid substitutions,
adduct s/ deri vati ves.

. assays to detect residual host
proteins, DNA reagents

. i mmunochem cal anal yses

. assays to quantitate bioburden,
endot oxi n

Addi ti onal physicochem cal characterization
may be required for products undergoi ng
post-translational nodifications, for
exanpl e, glycosylation, sulfation,
phosphoryl ation, or fornylation.

Addi ti onal physicochem cal characterization
may al so be required for products
derivatized with other agents, including

ot her proteins, toxins, drugs,

radi onucl i des, or chem cals. The

i nformati on submtted should include the
degree of derivatization or conjugation,

t he amount of unnodified product, renoval

of free materials (e.g., toxins,

radi onucl i des, linkers, etc.), and the
stability of the nodified product.

Al test nethods should be fully described
and the results provided. The application
shoul d al so include the actual data such as
| egi bl e copi es of chromat ograns,
phot ogr aphs of SDS- PACE or agarose gel,
spectra, etc.

Bi ol ogi cal Activity

A description and results of all rel evant
in vivo and in vitro biological testing
performed on the manufacturer’s reference
standard | ot to show the potency and
activity(ies) of the drug substance shoul d
be provided. Results of relevant testing
performed on lots other than the reference
standard | ot, that m ght have been used in
establishing the biological activity of the



product, should also be included. (See
references 7 - 10, 12) The description and
val i dation of the bioassays shoul d include
t he met hods and standards used, the inter-
and intra-assay variability, and the
acceptable limts of the assay.



B. Manufacturer(S)

1

| dentification

The application should include the nane(s),
address(es), FDA registration nunber, and ot her
pertinent organizational information for each
manuf acturer perform ng any portion of the
manuf acture or testing operations for the drug
substance. This may include contractors or
conpany subsidiaries serving as contractors, or
ot her locations/sites owned and operated by the
applicant. A brief description of the
operations performed at each | ocation, the
responsibilities conferred upon each party by
the applicant and a description of how the
applicant will ensure that each party fulfills
their responsibilities should be submtted.

Fl oor Di agranis)

For each manufacturing |location, a floor diagram
shoul d be included that indicates the general
facility(ies) layout. This diagramneed not be
a detailed engineering schematic or blueprint,
but rather a sinple drawi ng that depicts the
relationship of the subject manufacturing areas,
suites, or roonms to one another, and should

i ndi cate other uses nade of adjacent areas that
are not the subject of the application. Thi s
di agram shoul d be sufficiently clear such that
the reviewer may visualize the flow of the
production of the drug substance and woul d be
able to identify areas or room"proximties"
that may be of concern for particular
operations, e.g. segregation of pre and post
viral inactivation material and operations,
segregation of animal facilities, etc. Room
nunbers or other unique identifiers should be
provi ded, however it is not necessary to include
the |l ocation of processing equipnent wthin
roons and areas. Reference can be made to

manuf acturing flow informati on presented in
response to section Il. C 2. of this guidance.



O her Products

A conprehensive list of all additional products
to be manufactured or mani pulated in the areas
used for the product should be provided. The
applicant should indicate in which roons the
addi tional products will be introduced and the
manuf acturing steps that will take place in the
room An explanation should be given as to

whet her these additional products wll be

i ntroduced on a canpai gn basis or concurrently
during production of the product which is the
subj ect of the application. Any additional
products that may share product contact

equi pnent with the product in question should be
i ndi cated (dedicated vs. nulti-use equi pnent
shoul d be delineated for each process step, in
this section or other appropriate sections of
the application). A brief description should be
provided as to the type and devel opnental status
of the additional products.

Cont am nati on Precauti ons

For all areas in which operations for the

preparation of cell banks and product

manuf acturing are performed, including areas for

the handling of animals used in production, the

foll owi ng informati on concerni ng precautions
taken to prevent contam nation or cross-

contam nati on shoul d be provided:

. air quality classification of roomor area
in which operation is perfornmed, as
val i dat ed and neasured during operations;

. a brief, narrative description of the
procedures and/or facility design features
for the control of contam nation, cross
contam nation and contai nnent (air pressure
cascades, segregation of operations and
product, etc.) - this is of particular
i nportance for multi-use areas or for work
with |ive organi sns;

. general equi pment design description, eg.
does design represent an open or cl osed
systemor provide for a sterile or non-
sterile operation, and;

. a description of the in-process controls



performed to prevent or to identify
contani nation or cross contam nation

The mani pul ation of nore than one cell line in a
single area, or the use of any piece of
equi pnent for nore than one cell line, should be

i ndi cated and neasures to ensure prevention of
cross contam nati on shoul d be di scussed.

C. Method(S) of Manufacture
1. Raw Materials and Reagents

A list of all conponents used in the manufacture
of the drug substance, and their tests and
specifications or reference to official
conpendi a shoul d be provided. For purchased raw
materials representative certificates of

anal ysis fromthe supplier(s) and/or

manuf acturer's acceptance criteria should be

i ncluded in the subm ssion. Process gases
(e.g., air, carbon dioxide) and water are
considered raw materi al s.

Alist with tests and specifications of al
speci al reagents and materials used in the

manuf acture of the drug substance, e.g., culture
medi a, buffers, sera, antibiotics, nonocl onal
anti bodi es, preservatives, should be submtted.
In cases where an ancillary biological product
is used in the manufacture of the drug substance
(e.g., a nonoclonal antibody used in affinity
chronot agraphy), a detailed description of the
preparation and characterization of the reagent
shoul d be submtted (Reference 7, 10).

A description of the tests and specifications
for materials of human or ani mal source that may
potentially be contami nated with adventitious
agents, e.g., nycoplasnma, Bovine Spongi of orm
Encephal opat hy (BSE) agent for bovine derived
products, and other adventitious agents of human
and animal origin should be submtted.
Val i dation data or certification supporting the
freedom of reagents from adventitious agents
shoul d be included in the subm ssion.



FIl ow Charts

A conpl ete visual representation of the

manuf acturing process flow shoul d be provided.
This flow chart should indicate the step in
production, the equi prent and materials used,
the roomor area where the operation is
performed (may reference the sinple diagramin
1. B. 2.) and a conplete |list of the in-process
controls and tests perforned on the product at
each step. This diagram should al so include
information (or be acconpani ed by a descriptive
narrative) on the nethods used to transfer the
product between steps, i.e. Sterile, steamin-
pl ace (SIP) connection, sanitary connection,
open transfers under lamnar flow units etc.
Such transfers should be described for novenent
of product between equi pnent, areas/roonmns,
bui l di ngs and sites. Manufacturing steps which
are conputer controlled should be identified.
Ref erences can be made to other sections of the
application for nore detail ed process

i nformation.

Det ai | ed Description
a. Ani mal Sour ces

The information subm tted concerning
animal s used in production, such as mce
used for ascites or transgenic animals,
shoul d i nclude detail ed descriptions of the

fol | ow ng:

. source of ani mal s;

. met hod of creating and the genetic
stability of transgenic ani nmals;

. adventitious agent screening and

guar anti ne procedures used to assure
aninmal s are appropriate for use in
manuf act uri ng;
. ani mal husbandry procedures, and;
. veterinary oversight.
More detail ed guidance in these areas may
be obtained fromthe ?Points to Consider in
t he Manuf acture and Testing of Monocl onal
Anti body Products for Human Use” and the
?Points to Consider in the Manufacture and



Testing of Therapeutic Products for Human
Use Derived from Transgeni c Animals.”

Cel I ul ar Sour ces

Cel |

Substrate / Host Cell [/

Expressi on Vector System

A.

Recombi nant DNA Products
i ncl udi ng r DNA- Deri ved Monocl onal
Ant i bodi es.

The subm ssion should include a
detail ed description of the host
cell and expression vector system
and their preparation as
del i neat ed bel ow. (See References
9, 10, 12)

l. Host Cell s

A description of the source,
rel evant phenotype, and
genotype shoul d be provided
for the host cell used to
construct the biol ogical
production system The
results of the
characterization of the host
cell for phenotypic and
genotypi c markers, including
those that will be nonitored
for cell stability, purity,
and sel ection should be

i ncl uded.

1. Gene Construct

A detail ed description of

t he gene whi ch was

i ntroduced into the host
cells, including both the
cell type and origin of the
source material, should be
provi ded. A description of
the nethod(s) used to
prepare the gene construct



and a restriction enzyne

di gestion map of the
construct shoul d be

i ncluded. The conplete

nucl eoti de sequence of the
codi ng region and regul atory
el enents of the expression
construct, with transl ated
am no aci d sequence, should
be provided, including

annot ati on desi gnating al

i nportant sequence features.

Vect or

Detailed information
regardi ng the vector and
genetic el enments shoul d be
provi ded, including a
description of the source
and function of the
conponent parts of the
vector, e.g. origins of
replication, antibiotic
resi stance genes, pronoters,
enhancers. A restriction
enzyne di gestion map
indicating at |east those
sites used in construction
of the vector should be
provi ded. The genetic
markers critical for the
characterization of the
production cells should be
i ndi cat ed.

Fi nal Gene Construct

A detail ed description
shoul d be provided of the
cl oni ng process which
resulted in the final
reconmbi nant gene construct.
The information shoul d

i ncl ude a step-by-step
description of the assenbly



of the gene fragnments and
vector or other genetic
elenents to formthe fina
gene construct. A
restriction enzyne digestion
map i ndicating at | east
those sites used in
construction of the final
product construct should be
provi ded.

Cl oni ng and Est abli shnment of
t he Reconbi nant Cell Lines.

Dependi ng on the nethods to
be utilized to transfer a
final gene construct or

i sol ated gene fragnents into
its host, the mechani sm of
transfer, copy nunber, and

t he physical state of the
final construct inside the
host cell (i.e. integrated
or extrachronosonal ), should
be provided. In addition,
the anmplification of the
gene construct, if
appl i cabl e, selection of the
reconbi nant cell clone, and
establ i shment of the seed
shoul d be conpletely

descri bed.



Monocl onal Anti bodi es.

A detail ed description of the
devel opnent of the nonocl onal

anti body shoul d be provided

i ncl udi ng characterization of the
parent cells, donor history for
human cel | s, i mmunogen,
imortalization procedures,
screening, and cell cloning
procedures. (See Reference 7, 9)

Cell Seed Lot System

Master Cell Bank (MCB)

A detail ed description of the
preparation and testing of the
MCB, as outlined below and in the
| CH gui del i ne ?Anal ysis of the
Expression Construct in Cells
used for Production of R-DNA
Derived Protein Products”, should
be subm tted.

The MCB shoul d be described in
detail, including nmethods,
reagents and nmedi a used, date of
creation, quantity of the cel
bank, in-process controls, and
storage conditions. The results
of the characterization of the
MCB for identity and purity using
appropriate phenotypic markers
such as norphol ogy, auxotrophy,

i soenzyne, etc. should be

i ncluded. Restriction enzyne
anal ysi s and DNA sequenci ng data
supporting the integrity of the

i ntroduced genetic sequence and
data supporting the stability of
both the host cell and final gene
construct during storage should
al so be submtted. For bacterial
cells, the results of tests for
contam nation with both lytic
and | ysogeni ¢ bacteri ophages and



non- host m croorgani sm's) should
be i ncl uded.

The testing of the MCB for
endogenous and adventiti ous
agents (e.g. Murine retroviruses,
Epstein-Barr virus, nycopl asng,
bacteria, fungi, other viruses
and/or virus-like particle), as
appropriate, as outlined in
"Points to Consider in
Characterization of Cell Lines
used to Produce Bi ol ogi cal
Products”, 1993, and ?Points to
Consi der in the Manufacture and
Testing of Monocl onal Anti body
Products for Human Use” shoul d be
described. If new Master Cel
Banks are to be generated by
transfer of final DNA construct
to host cells or by expansion of
an existing MCB or Wbrking Cel
Bank (WCB), then acceptance
criteria for both the new cel
bank and the drug substance(s)
produced by the new bank should
be described. In particular,
docunentation of the fidelity of
t he introduced nucl eotide
sequence in the new MCB and
restriction mappi ng anal ysi s
shoul d be subm tt ed.

Wor ki ng Cell Bank

A detailed description of the
preparation and testing of the
WCB such as those outlined in the
appl i cabl e gui dance docunents
(References 7, 9, 10, 12) should
be subm tt ed.

The production of the Wrking
Cel | Bank shoul d be described in
detail, including nethods,
reagents and media used, date of
creation, quantity of the cel



bank, nunber of cell doublings
fromthe MCB and storage
conditions. If there is no MCB
the results of the
characterization of the WB
shoul d be provided in the formt
detailed for the MCB (Section I
C 3. b ii.).

C. End of Production Cells (EPC

A detail ed description of the
characterization of the EPC that
denonstrates that the biologica
production systemis consistent
during growth shoul d be provided.
The results of the anal ysis of

t he EPC for phenotypic or
genotypi c markers to confirm
identity and purity should be

i ncluded. This section should

al so contain the results of
testing supporting the freedom of
the EPC from contam nati on by
adventitious agents. The results
of restriction enzynme anal ysis of
t he gene constructs in the EPC
shoul d be submtted. Further

gui dance can be obtained fromthe
| CH docunent on ?Anal ysis of the
Expression Construct in Cells
Used for Production of R-DNA
Derived Protein Products” and
?Points to Consider in the
Manuf act ure and Testing of

Monocl onal Anti body Products for
Human Use.”

Cell Gowmh and Harvesting

A detail ed description of the process
of inoculation, cell growh and
harvesting should be submtted. The
conposition of the nmedium equi pnent
preparation and sterilization, as well
as fernmentation nmediumsterilization,
shoul d be described. For all stages



of any fernentation process the
procedures whi ch prevent contam nation
wi th adventitious agents should be
descri bed.

The stages of cell growh should be
described in detail including the

sel ection of inoculum scale-up for
propagati on, and established and
proposed (if different) production
batch size. Al operating conditions
and i n-process controls should al so be
descri bed and appropriate ranges for
operating and control paraneters, such
as fernmentation tinme, cell doubling
time, cell culture purity, cel
viability, pH CO2, etc.,

established. If induction is required
for production of protein, detailed

i nformation including induction

condi tions and controls enpl oyed
shoul d al so be descri bed.

The subm ssion shoul d include the
process used to inactivate cells
utilized in the production of a drug
substance prior to their release into
the environnment. For cell lines
nmeeting the criteria of Good Large
Scal e Practice (G.SP) organisns (July
18, 1991 FR notice, Vol. 56, no 138,

p. 33174), which do not require

i nactivation prior to release into the
environnment, the information
supporting their qualification as G.SP
organi sns shoul d be provided. A
description of the procedures used, in
the event of a contam nation, to

i nactivate a GLSP culture prior to

rel ease shoul d be incl uded.

| f the culture supernatant or cel
pellet is stored prior to processing,
data supporting its stability during
storage shoul d be provided.

The mani pul ati on of nore than one cel
line in a single area or the use of



any piece of equipnment for nore than
one cell line should be indicated and
neasures to ensure prevention of cross
cont am nati on shoul d be di scussed.

C. Purification and Downstream Processing

A detail ed description of the purification
and downstream processing, including a
rational e for the chosen nethods, and the
precautions taken to assure contai nnent and
prevention of contam nation or cross

contam nati on shoul d be provided.

| n- process bi oburden and endotoxin limts
shoul d be specified where appropriate. Any
reprocessing using a validated reprocessing
met hod and the conditions for batch
eligibility should be descri bed.

| f applicable, indication (or reference to
1. B. 2. ) should be made as to the nulti-
use nature of areas and equi pnent (e.qg.
canpai gni ng vs. concurrent manufacture;

dedi cated vs. shared equi pnent) used for

t hese procedures. A brief description of
the controls enpl oyed to ensure segregation
and prevent cross contam nation, or
reference to another section containing
this information, should be provided.

Bat ch Records
A conpl eted (executed) representative batch

record of the process of production of the drug
substance shoul d be subm tted.



D

Process Controls

1

| n- Process Controls

A description of the methods used for in-process
controls, e.g., those involved in fernentation,
harvesti ng and downstream processi ng, should be
provi ded.

Process Validation

A description and docunentation of the
val i dation studies should be provided. |If the
process was changed or scaled up for comerci al
production and involved changes in the
fermentation steps, the re-validation of cel
line stability during growth should be
described, as in the previous section, and the
data and results provided.

a. Val idation Studies for the Cell G owth and
Har vesting Process.

A description and docunentation of the

val idation studies which identify critical
paranmeters to be used as in-process
controls, to ensure the success of routine
production should be submtted. Reference
may be nmade to the flow diagram(s) as
appropri ate.

b. Validation Studies for the Purification
Pr ocess.

A description and docunentation of the

val idation of the purification process to
denonstrat e adequat e renoval of extraneous
substances such as chem cals used for
purification, colum contam nants,

endot oxi n, antibiotics, residual host
proteins, DNA and viruses, where
appropriate, should be provided. (See
references 4, 7 - 10)



M cr obi ol ogy.

A description and docunentation of the

val idation studies for any processes used
for nedia sterilization, inactivating cells
prior to their release to the environnent,
if such inactivation is required, etc.,
shoul d be provided. |[If the drug substance
is intended to be sterile, information
shoul d be submtted as described in the
?CGui dance for Industry for the Subm ssion
of Docunmentation for Sterilization Process
Validation in Applications for Human and
Veterinary Drug Products.”

E. Reference Standard(s)

1

Pri mary Reference Standard

If an international reference standard (VWHQ,

NI BSC) or conpendi al reference standard (USP)i s
used, submt the citation for the standard and a
certificate of analysis. |f no biological

pot ency or chem cal reference standard exists,
and the applicants establish their own primary
reference standard, a description of the
characterization, and specifications of the
standard shoul d be provided. Submt the results
of testing, such as physicochem cal and biol ogic
activity determ nations, of the standard and
provide a certificate of analysis. The Standard
Operating Procedures (SOPs) to be used for
qgual i fying a new reference standard shoul d be

i ncluded. Information should al so be provided
on the stability of any reference standard.

Wor ki ng Reference Standard (if used).

I f an in-house working reference standard is
used, a description of the preparation,
characterization, specifications, testing and
results should be provided. The data fromthe
calibration of the in-house working reference
standards against a primary reference standard
shoul d al so be subm tted.



F. Specifications / Anal ytical Methods
1. Drug Substance Specifications and Tests.

a. Speci fications and anal yti cal nmethods used
for release testing, shelf life and
di stribution should be descri bed.

Specifications and tests for the drug
substance sufficient to assure its
identity, purity, strength and/or potency,
as well as lot-to-l1ot consistency should be
submtted. (See references 3, 4, 7 - 11

13) Validation of the analytical systens
and the data should be provided for non-
conpendi al nethods to denonstrate the
systemsuitability.

b. Certificates of Analysis and Anal yti cal
Resul ts

Certificates of analysis and anal ytical
results for at | east three consecutive
qualification |ots of the drug substance
shoul d be subm tted.

2. | mpurities Profile.

A discussion of the inpurities profiles, with
supporting anal ytical data, should be provided.
Profiles of variants of the protein drug
substance (e.g., cleaved, aggregated,

deam dat ed, oxidized forns, etc.), as well as
non-product related inpurities (e.g., process
reagents and cell culture conmponents), should be
i ncl uded.

G Cont ai ner/ Cl osure System(S)

A description of the container and cl osure system
and its conpatibility wwth the drug substance should
be submitted. The subm ssion should include
detailed information concerning the supplier,
address, and the results of conpatibility, toxicity
and biological tests. Alternatively, a Drug Master
File (DVF) nmay be referenced for this information.

| f the drug substance is intended to be sterile,



evi dence of container and closure integrity for the
duration of the proposed expiry period should be
provi ded.

Drug Substance Stability

A description of the storage conditions, study
protocols and results supporting the stability of
the drug substance should be submitted in this
section. (Refer to ICH docunent ?Stability Testing
of Bi otechnol ogi cal/Bi ol ogi cal Products” or other
FDA docunents such as " Quideline for Submtting
Docunentation for the Stability of Human Drug and
Bi ol ogi cs” for specific information.)

Data fromtests to nonitor the biological activity
and degradati on products such as aggregated,

deam dat ed, oxi di zed, and cl eaved forns shoul d be
i ncluded, as appropriate. Data supporting any
proposed storage of internediate(s) should al so be
provi ded.

DRUG PRODUCT
Conposi tion, including conponents.

A tabulated list of all conponents with their unit
dose and batch quantities for the drug product or

di luent in accordance with the ?CGui deline for

Subm tting Docunentation for the Manufacture of and
Controls for Drug Products” should be submtted.

The conposition of all ancillary products that m ght
be included in the final product should be included.

Specifications & Methods for Drug Product
| ngredi ents

1. Drug Substances Including All Active Ingredients
and Ancillary Conponents.

This section should contain a description of
tests and specifications for all active
ingredients, if not specified in the Drug
Subst ance section. The specifications for all
ancillary products that are included in this
product shoul d be provided.



2. Exci pi ent s:

I nformation on all excipients including process
gases and water shoul d be included.

a. Conpendi al Exci pi ent(s).

A list of conpendial excipients and the
citations for each should be submtted.

b. Non- Conpendi al Exci pi ent(s).

Tests and specifications should be

descri bed. For a novel excipient, the
description should include its preparation,
characterization, and controls. For

i nactive ingredients of human or ani nal
origin, certification, results of testing
or other procedures, or validation data
denonstrating their freedomfrom
adventitious agents should be provided.

Manuf act urer (s)

The nane(s) and address(s) of all manufacturers

i nvol ved in the manufacture and testing of the drug
product including contractors, and a description of
the responsibility(ies) of each should be submtted.
Alist of all other products (research &

devel opnent, clinical or approved) made in the sane
roons should be provided. See Il. B. 3. of this
docunent for detail ed gui dance.

Met hods of Manufacture and Packagi ng

A conpl ete description of the manufacturing process
flow of the formul ated bul k and finished drug
product should be provided. This discussion should
i nclude a description of sterilization operations,
aseptic processing procedures, |yophilization, and
packagi ng procedures. Acconpanying this narrative,
a flow chart should be provided that indicates the
production step, the equipnment and material s used,
the roomor area where the operation is perforned
(may reference the sinple diagramin Il. B. 2.) and
a listing of the in-process controls and tests
performed on the product at each step. This flow



diagram or narrative should al so include information
on the nethods of transfer of the product between
steps, i.e. Sterile, SIP connection, sanitary
connection, open transfers under |amnar flow units,
etc. Such transfers should be described for
movenent of product between equi pnent, areas/roons,
bui | di ngs and sites. Ref erences can be made to

ot her sections of the application for nore detailed
process i nformation.

Specifications & Test Methods for Drug Product
1. Sanpl i ng Procedures

The sanpling procedures for nonitoring a batch
of finished drug product should be incl uded.

2. Speci fications & Methods.

A description of all test nethods selected to
assure the identity, purity, strength and/or
potency, as well as the lot-to-lot consistency
of the finished product and the specifications
used for the drug product should be submtted.
Certificates of analysis and analytical results
for at |least three consecutive batches shoul d be
provi ded.

The validation data for systemstability for al
non- conpendi al tests should be provided. |If
conpendi al nethods have to be validated to
ensure non-interference of special inactive
ingredients, the results of those validation
studi es should be submtted.

Cont ai ner/ Cl osure Systen(s)

A description of the container and cl osure system
and its conpatibility with the drug product should
be submtted. Detailed information concerning the
supplier(s), address(es), and the results of
conpatibility, toxicity and biol ogical tests should
be included. Alternatively, a DW can be referenced
for this information. For sterile product, evidence
of container and closure integrity should be

provi ded for the duration of the proposed expiry
peri od.



G M cr obi ol ogy

| nformati on should be submtted as described in the
?CGui dance for Industry for the Subm ssion of
Docunentation for Sterilization Process Validation
in Applications for Human and Veterinary Drug

Pr oducts.”

H. Drug Product Stability

A description of the storage conditions, study
protocols and results supporting the stability of
the drug product should be provided. This should
include information on the stability of internediate
fluids or formul ated bul k under specified hol ding or
shi ppi ng conditions, as appropriate. For products
adm ni stered through punps or other such delivery
devices, data on the stability of the drug product
in the delivery system shoul d be provided.

Stability data supporting the proposed shelf-life of
the reconstituted drug product and for all | abeled
di lutions should be included. The results of al
tests used to nonitor biological activity and the
presence of degradation products such as aggregated,
deam dat ed, oxi di zed, cleaved, etc. fornms of the
drug substance should al so be included. (See
references 3, 7 - 13)

| NVESTI GATI ONAL PRODUCT/ FORMULATI ON

A di scussion of any differences in formnulation,
manuf acturing process, or site between the clinical
trials materials and commerci al production batches of

drug substance and drug product should be submtted. |If
there are differences, a conplete description of these
di fferences should be included. |If an investigational

drug formul ation was different fromthat of the to-be-
mar ket ed fini shed product, data to support conparability,
bi oequi val ence and/ or pharmacoki neti c equi val ence of the
two formul ati ons should be provided, if appropriate. |If
t he manuf acturing process and/or site was different, data
fromappropriate testing to assess the conparability of
the investigational and comercial products shoul d be
provi ded (See reference 6).

ENVI RONVENTAL ASSESSMENT



An environnmental assessnent should be prepared as
outlined in 21 CFR Part 25. This subm ssion should
include a description of the action that is being

consi dered and shoul d address all the conponents involved
in the manufacture and di sposal of the product. A
statenent of exenption under a Categorical Exclusion may
be provided if applicable.

VI . METHOD VALI DATI ON

Provide information as described in the ?Gui deline for
Subm tting Sanples and Anal ytical Data for Methods
Val i dation.”

VII. REFERENCES
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1 Gui dance for Industry for the Subm ssion of
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in Applications for Human and Veterinary Drug
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3 Qui deline for Submtting Docunentation for the
stability of Human Drugs and Bi ol ogics

4 GQui deline for Submtting Docunmentation for the
Manuf acture of and Controls for Drug Products

5 Qui deline for Submtting Sanpl es and Anal ytical Data
for Methods Validation

6 FDA @ui dance Concerni ng Denonstration of
Conparability of Human Bi ol ogi cal Products,
I ncl udi ng Therapeuti c Bi ot echnol ogy-derived Products

Poi nts To Consi der

7 Points to Consider in the Manufacture and Testing of
Monocl onal Anti body Products for Human Use (1994)

8 Points to Consider in the Manufacture and Testing of
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used to Produce Biological Products, 7/12/93

Points to Consider in the Production and Testing of
New Drugs and Bi ol ogi cs Produced by Reconbi nant DNA
Technol ogy, 4/10/85

I nt ernati onal Conference on Harnonization (1 CH Guidelines

11
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Production of R-DNA Derived Protein Products, 11/28/95

Qual ity of Biotechnol ogical Products: Stability Testing
of Bi ot echnol ogi cal / Bi ol ogi cal Products, 11/30/95



