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that are compatible with the drug product as well as those that are found to be
incompatible. Compatibility studies should assess, for example, precipitation, sorption
onto injection vessels or devices, leachables'’ from containers and administration sets,
and stability. The design and extent of the compatibility studies depend on the type of
drug product and its anticipated usage. Recommendations on stability studies to assess
compatibility will be provided in the forthcoming guidance Stability Testing of Drug
Substances and Drug Products."®

In addition to assessing the compatibility of drug products admixed with diluents
identified in the labeling, compatibility studies should also be performed with commonly
used diluents even if they are not identified in the drug product labeling. These studies
should be performed because it is likely that the diluents will be used whether or not they
are specifically discussed in the labeling. At a minimum, admixing with Lactated
Ringer’s Injection, 5% weight/volume (w/v) Dextrose Injection, and 0.9% w/v Sodium
Chloride Injection should be studied.

Constitution or dilution studies performed as part of formal stability studies to confirm
product quality through shelf life should be reported in P.8.3.

Additional guidance is available in:

* ICH: 064 Specifications: Test Procedures and Acceptance Criteria Jor New Drug
Substances and New Drug Products: Chemical Substances

* ICH: Q6B Specifications.: Test Procedures and Acceptance Criteria for
Biotechnological/Biological Products

V. MANUFACTURE (P.3)
A. Manufacturer(s) (P.3.1)

The name, address, and manufacturing responsibility should be provided for each firm
(including contract manufacturers, packagers, and testing laboratories) and each site (i.e.,
facility) that will be involved in the manufacturing, packaging, or testing of the drug
product. Each site should be identified by the street address, city, state, and, when
available, the drug establishment registration number.'® The addresses should be for the

' The level of di-2-ethylhexy! phthalate (DEHP) leaching from polyvinyl chloride containers should be assessed,
and appropriate reference to DEHP leaching should be included in the product labeling,

" In Junc 1998 (63 FR 31224), the Agency made available a draft revision of this guidance. When finalized, this
revision will be the primary reference source on stability testing of drug substances and drug products.

** See 21 CFR part 207 for registration requirements for producers of drugs. The registration number is the seven-
digit central file number {CFN) or ten-digit FDA Establishment Identifier (FEI).
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location where the relevant manufacturing, packaging, or testing operation will be
performed. Addresses for corporate headquarters or offices need not be provided.
Building numbers or other specific identifying information should be provided for
multifacility campuses. For sites processing sterile drug substances, drug products, or
packaging components, the sterile processing area (e.g., room, filling line) should also be
included. Addresses for foreign sites should be provided in comparable detail, and the
name, address, and phone number of the U.S. agent for each foreign drug establishment,
as required under 21 CFR 207.40(c), should be included.

The information should be provided for:

e Manufacturers of the drug product and in-process materials (e.g., controlled release
beads)
Packagers and labelers™

¢ Laboratories that perform quality control tests on bulk drug substance(s),
components, intermediates, container closure systems, and finished drug product,
including stability testing

» Facilities other than the drug product manufacturing site that petrform sterilization
operations (e.g., gamma irradiation of packaging components)

To facilitate preapproval inspection related activities, it is recommended that the name,
telephone number, fax number and e-mail address of a contact person be provided for
each site listed in the application. Facilities should be ready for inspection when the
application is submitted to FDA.

B. Batch Formula (P.3.2)

A batch formula should be provided that includes a list of all components used in the
manufacturing process, their amounts on a per batch basis, including overages, a
reference to their quality standards, and any explanatory notes. Batch formulas should
be provided for the intended validation batch sizes of each formulation. If a common

formulation is used to produce multiple products (e.g., strengths), a single batch formula
can be provided.

In some instances, separately blended or formulated materials that are later combined
during manufacturing should be listed separately in the batch formula. For example,
some modified release products contain a mixture of immediate release and extended
release beads within a capsule shell. In this case, separate batch formulas for the
individual subcomponents of the dosage unit should be provided.

Additional guidance on each element of the batch formula is provided below. An
illustrative example of a batch formula is provided in Table 2.

¢ List of All Components

% Only those required to register under 21 CFR part 207.
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All components should be included in the batch formula. Processing agents (such as
water, solvents, and nitrogen or other gases) that do not remain in the finished product
should be included in the batch formula. Any gases used during manufacture should be
listed and their purpose identified (e.g., blanket formulation, fill vial headspace) in an
explanatory note,

s  Amounts

The definite weight or measure for each component of the batch formula should be listed.
The amount of drug substance listed should include any justified overage (see section
IV.B.2). For excipients where a range has been justified (see section 1V.A.2), the target
amount and range should be included in the batch formula.

® Reference to Quality Standards

For compendial components, the appropriate official compendium should be cited.?!
Compendial components should comply with the monograph standard included in the
official compendium, and citation of the official compendium confirms compliance with
this standard. The compendium should be cited even if an in-house specification that
provides for more testing than that of the compendial monograph is used to evaluate the
component. For noncompendial components, the type of standard used to evaluate the
component should be listed (e.g., in-house standard, CFR citation, DMF holder’s
standard). The applicant specific numeric code (e.g., SPEC 101.2b) of the specification
used to evaluate the quality of the component should not be listed in the composition
statement. The actual specification used for the drug substance should be provided in
5.4.1. For the excipients, the actual specification should be provided in P.4.1 or P.4.6
and A.3 as appropriate.

¢ Notes
Explanatory notes should be included as appropriate. For example, explanatory notes

should be used to identify components that are removed during processing or the purpose
of inert gases used during the manufacturing process.

*! A compendial component is a component that has a monograph in an official compendium as defined in the
Federal Food, Drug, and Cosmetic Act.

20
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Table 2: Proposed Batch Formula' — 250 mg Trademark™ Tablets

Core Tablet

Component Reference to Quality Standard Amount (kg) per batch
Drug Substance In-house Standard 500
Excipient X NF 310
Excipient Y NF 280
Excipient Z In-house standard 50
Magnesium Stearate NF 15 (range 14.5 to 15.5)
Purified Water Usp Loy
Total Batch Size VI s e X

Film Coat Solution’

Component Reference to Quality Standard Amount (kg) per batch
Hydroxypropyl Usp 10
Methylcellulose
Purified Water USP (200)°
Color Red™ DMF Holder Y Standard 10
Color White™ DMF Holder Y Standard 1.5
Total Batch Size BT A e s T | Y

Print Ink Solution

Component Reference to Quality Standard Amount (kg) per batch
Colorant™ DMF Holder Z Standard 0.15
Solvent 10

NF

Total Batch Size

e Fenl

S Z

Theoretical yield is 2,000,000 tablets.

2 Water is removed during processing.
* Film coat weight may vary between 80% — 120% of target coating weight.

C. Description of Manufacturing Process and Process Controls (P.3.3)

The description of the manufacturing process and process controls should include a flow
diagram of the manufacturing process and a detailed description of the manufacturing
process and process controls. If alternative processes are to be used, the information
should be provided for each alternative. Differences in the manufacturing process
described in this section and the manufacturing processes used to produce the batches
used for clinical efficacy, bioavailability, bioequivalence, or primary stability studies that
can influence the performance of the product should be discussed in P.2.3.

L Flow Diagram

A flow diagram should be provided giving the steps of the process and showing where
materials enter the process. The entire manufacturing process should be depicted (e.g.,
weighing of components through finished product release). The flow diagram can be

21
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supplemented with information presented in tabular form, if appropriate. The flow
diagram should include:

* each manufacturing step with identification of the critical steps and any
manufacturing step where, once the step is completed, the material might be held for
a period of time (i.e., noncontinuous process ) before the next processing step is
performed
the material being processed
critical process controls and the points at which they are conducted
the type of equipment used (equipment model number is not needed)

2 Description of Manufacturing Process and Process Controls

A description of the manufacturing process, including packaging, that represents the
sequence of steps undertaken and the scale of production should be provided. This
description provides more detail than that provided in the flow diagram. The complete
manufacturing process intended for the validation batches should be described for each
drug product (e.g., strength, packaging configuration). However, segments of the
manufacturing process common to multiple products need only be described once. For
example, the formulation of a solution that is used to produce vials and prefilled syringes
can be described once, but a separate description of the filling/packaging operations
would be expected. Equipment should, at least, be identified by type (e.g., tumble
blender, in line homogenizer) and working capacity where relevant. Novel processes or
technologies and packaging operations that directly affect product quality should be
described in greater detail. The description should identify all process controls and the
assoclated numeric ranges, limits, or acceptance criteria. Furthermore, any process
controls that are considered critical process controls should be highlighted. See below for
additional information on process controls.

For NDAs, the description of the manufacturing process can be either a detailed narrative
description or a proposed master production record (MPR).Z? However, CDER and
CBER prefer that a detailed narrative be provided for an NDA. For ANDAs, the
proposed MPR should be submitted. A natrative description should be submitted to
supplement a MPR when appropriate, for example, when novel processes or technologies
warrant description in greater level of detail. Executed Production Records should be
provided in R.1.P

A statement should be provided that ruminant-derived materials from bovine spongiform
encephalopathy (BSE) countries as defined by the U.S. Department of Agriculture (9
CFR 94.11) are not used or manipulated in the same facility. Submission of additional
facility information could be warranted for multi-use facilities where there is a potential
for cross-contamination with adventitious agents (see XI.A and XI.B). Additional
facilities information for biotechnology-derived drug products should be included in A.1,
when appropriate.

** A master production record is sometimes referred to as a master production and contrel record.

22
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s Process Controls

Process controls is an all-inclusive term used to describe the controls used during
production to monitor and, if appropriate, adjust the process and/or to ensure an in-
process material with an established specification or the finished drug product will
conform to its respective specification. The term includes:

e Operating parameters — conditions that can be adjusted to control the
manufacturing process (e.g., temperature, pH, time, mixing speed)

¢ Environmental controls — conditions associated with the manufacturing facility
(e.g., temperature, humidity, clean room classification)

® Process tests — measures used to monitor and assess the performance of the
process

* In-process material tests —— measures used to assess the quality attributes of an in-
process material and ultimately lead to a decision to accept or reject the in-process
material or drug product

Steps in the process should have the appropriate process controls identified. Associated
numeric values can be presented as an expected range. All process controls, critical or
otherwise, should be included in the description of the manufacturing process (MPR or
narrative).

Depending on the drug product and the manufacturing process, a particular process
control may or may not be critical as illustrated in the following examples:

¢ A mixing speed range can be critical for forming an emulsion, but may not be critical
for mixing a chemical solution.

¢ The humidity in the manufacturing facility can be critical for an effervescent tablet
but may not be critical for an ointment.

¢ The clean room classification, while critical for a sterile product, may not be critical
for a nonsterile product. .

e Time frames for certain unit operations or overall drug product production can be
critical for some products (e.g., lagering time for metered dose inhalers, hold times
during sterile processing).

All in-process material tests and any of the operating parameters, environmental
conditions, and process tests that ensure each cntical manufacturing step is properly
controlled should be specifically identified as critical in the flow diagram and description
of the manufacturing process in this section of the application (P.3.3) and in P.3.4. All
in-process material tests are considered critical process controls by definition because
they directly assess the quality attributes of an in-process material and ultimately lead to a
decision to accept or reject the in-process material or drug product. A summary of

where information on drug product quality controls should be located in applications
submitted in CTD-Q format is provided in Figure 1.

23
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Operating Environmental Process In-process
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if critical if critical if critical

882
883
884
885 3. Reprocessing and Reworking
886
837 Reprocessing is the introduction of an in-process material or drug product, including one
888 that does not conform to a standard or specification, back into the process and repeating
889 steps that are part of the approved manufacturing process. Continuation of a process step
890 after a process test has shown that the step is incomplete is considered to be part of the
891 normal process and is not reprocessing. For most drug products, reprocessing need not
892 be described in the application. In general, the documentation of and data to support the
893 reprocessing of a production batch should be retained by the manufacturer and be
894 available for review by FDA upon request. However, if there is a significant potential for
895 the reprocessing operation to adversely affect the identity, strength, quality, purity, or
896 potency of the drug product, the reprocessing operations should be described and justified
897 in this section (P.3.3) of the application. For example, reprocessing of proteins would be
898 considered a reprocessing operation that should be described in the application. Any data
899 to support a justification should be either referenced or submitted in P.3.3. However,
%500 validation data, when warranted to support the reprocessing operation, should be
901 provided in P.3.5,
902
903 Reworking is subjecting an in-process material or drug product that does not conform to a

904 standard or specification to one or more processing steps that are different from the
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manufacturing process described in the application to obtain acceptable quality in-process
material or drug product. In general, reworking operations are developed postapproval,
and the application is updated through submission of a prior approval supplement.
However, if reworking operations are anticipated at the time of the original submission,
they should be described in this section of the application (P.3.3) with justification for the
reworking operation and any data (or references to data) to support the justification.
Validation data, when warranted to support the reworking operation, should be provided
inP.3.5.

Both reprocessing and reworking are considered nonroutine events. 1f reprocessing or
reworking are expected to be used for the majority of batches, the procedures should be
included as part of the manufacturing process described in the application.

D. Controls of Critical Steps and Intermediates (P.3.4)

In this section of the application, all critical process controls (see section V.C.2) and their
associated numeric ranges, limits, or acceptance criteria should be identified and justified
and a brief description of the test provided. Any experimental data to support the
justification should be included in this section (P.3.4) as well. For critical operating
parameters and environmental controls, numeric ranges, limits, or acceptance criteria
typically can be based on the expenence gained during the development of the
manufacturing process. {See section V.E for possible exceptions when process validation
information is warranted.) Critical process control values from relevant batches (i.e.,
those for which batch analyses have been provided in P.5.4) should be provided as part of
the justification. Additional information should be provided in this section (P.3.4) under
the following circumstances.

o Biological Tests

Analytical procedures and associated validation information should be provided for
biological tests.”

e In-Process Tests Used In Lieu of Finished Product Tests

In some cases, results from in-process tests (e.g., process tests, in-process material tests)
during the manufacturing process can be used in lieu of testing the finished product to
satisfy a test listed in the finished product specification. For example, testing the pH of a
solution during the manufacturing process may be sufficient to satisfy a test listed in the
finished product specification provided in P.5.1. This approach, however, should be
supported with data that demonstrate test results or product performance characteristics
do not change from the in-process stage to finished product. These data, along with the
analytical procedure and associated validation information, should be provided in P.3.4.

3 The term biolo gical tests includes biological (1.e., using animal or cells), biochemical (e.g., enzyme reaction
rates), and immunochemical procedures. Information on procedures from an official compendium to assess

pyrogen, bacterial endotoxin, sterility, and microbial levels does not need to be provided, but the test procedure
should be referenced.
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Information should be included in the method validation package (R.3.P), as appropriate.
When the same analytical procedure is used for both the in-process test and the finished
product test, the acceptance criterion for the in-process test should be identical to or
tighter than the acceptance criterion in the finished product specification.

Additional guidance is available in:

FDA: Submitting Samples and Analytical Data for Methods Validation™

ICH: (24 Text on Validation of Analytical Procedures

ICH: Q2B Validation of Analytical Procedures: Methodology

ICH: Q64 Specifications: Test Procedures and Acceptance Criteria for New Drug
Substances and New Drug Products: Chemical Substances

o ICH: Q6B Specifications: Test Procedures and Acceptance Criteria for
Biotechnological/Biological Products

E. Process Validation and/or Evaluation (P.3.5)

Description, documentation, and results of the validation and/or evaluation studies
should be provided for critical steps or ctitical tests used in the manufacturing process,
where appropriate. Validation information relating to the adequacy and efficacy of any
sterilization process (e.g., drug product, packaging components) should be submitted in
this section of the application. However, submission of other manufacturing process
validation information in the application is not necessary for most drug products.”> When
applicable, validation information should be provided for processes used to control
adventitious agents. This information should be included in A.2.

Submission of validation information for reprocessing and reworking operations usually
is not warranted. However, it can be warranted when the reprocessing or reworking
operation is of the type for which process validation information is submitted when
routinely performed or when the reprocessing or reworking operations have a significant
potential to affect the identity, strength, quality, purity, or potency of the product (e.g.,
protein drug products).

2% In August 2000 (65 FR 52776), the Agency made available a draft revision of this guidance entitled Analytical
Procedures and Methods Validation. When finalized, this revision will be the primary reference source on this
topic for NDA and ANDA applicants.

% All manufacturing processes should be validated. However, in most cases, the validation information is reviewed
during facility audits under current good manufacturing practices (CGMP) regulations (21 CFR part 211).
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Additional guidance is available in:

o FDA: Submission of Documentation for Sterilization Process Validation in
Applications for Human and Veterinary Drug Products

o ICH: Q6B Specifications.: Test Procedures and Acceptance Criteria for
Biotechnological/Biological Products

VL  CONTROL OF EXCIPIENTS (P.4)

Information on the control of excipients is included in P.4 and, when warmranted, A.3 of the
application. The location of the excipient information in the application is described below.
Additional information on excipients should be included in P.2.1.2, as appropriate.

e Compendial-Non-novel Excipients:*® When a compendial excipient is tested according
to the monograph standard with no additional testing and the applicant intends to
perform full testing on each batch received, the excipient (e.g., Sodium Chloride, USP)
can be listed under P.4 with no detailed information provided in P.4.1 through P.4.4. In
any other circumstance, information should be included in P.4.1 through P.4.4 of the
application. The P.4.1 to P.4.4 information for each individual excipient should be
grouped together in the application.

¢ Noncompendial-Non-novel Excipients: Information should be included in P.4.1
through P.4.4 of the application. The P.4.1 to P.4 4 information for each individual
excipient should be grouped together in the application. Furthermore, depending on the
circumstances, additional CMC information for the excipient can be warranted. When
warranted, the additional CMC information or a cross-reference to a DMF that provides
the additional CMC information should be included in A.3. See sections IV.B.2 and
X1.C for additional guidance on the information that should be submitted to support the
use of this type of excipient.

¢ Novel Excipients: Information on novel excipients should be included in P.4.6 and A.3.

¢ Excipients of Human or Animal Origin: Any excipient of human or animal origin
should be identified in P.4.5.

In general, the above information relates to excipients that are materials (i.e., chemicals)
combined with the drug substance. However, information on other components of the drug
product should also be included in section P.4, as appropriate. For example, information on the
components of a transdermal patch drug delivery system and the patch itself should be included
in P.4.1 through P.4.4. The development of the delivery system should be discussed in P.2.2.1.

2% A compendial excipient is an excipient that has a monograph in an official compendium as defined in the Federal
Food, Drug, and Cosmetic Act. Inclusion of an excipient in an official compendium does not ensure that the

excipient has ever been used in an FDA-approved human drug product. Therefore, a compendial excipient can be 2
novel excipient.
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