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FDA Guidance Concerning Demonstration of
Comparability of Human Biological Products,
Including Therapeutic Biotechnology-derived
Products

I. Introduction

FDA is issuing this guidance document as part of its on-going initiatives
to provide manufacturers with increased

flexibility to bring important and improved human

biological products to market more efficiently and

expeditiously. This document addresses the concept of

product comparability and describes current FDA practice

concermning product comparability of human biological

products regulated by the Center for Biologics Evaluation

and Research (CBER), including therapeutic biotechnology-derived products
regulated by CBER, and therapeutic

biotechnology-derived products regulated by the Center for

Drug Evaluation and Research (CDER). It describes those

steps that manufacturers may perform and which FDA may

evaluate to allow manufacturers to make manufacturing

changes without performing additional clinical studies to

demonstrate safety and efficacy.

2

As with other guidance documents FDA does not intend this
document to be all inclusive. It is intended to provide
information and does not set forth requirements.
Manufacturers may follow the procedures outlined in this
document or may choose to use alternative procedures that
are not provided in this document. Prior to using

alternative procedures a manufacturer may wish to discuss
the matter with FDA to prevent expenditure of resources
generating data that FDA may later determine to be
unacceptable.

Although this guidance document does not create or confer
any rights for or on any person and does not operate to
bind FDA or the public, it does represent the agency's
current thinking on demonstration of product



comparability. Where this document reiterates a requirement
imposed by statute or regulation, the force and effect as

law of the requirement is not changed in any way by virtue
of its inclusion in this document.

II. Background

Historically, biological products have been complex
mixtures of molecular species that were difficult to
characterize as individual entities. In some cases, the
specific active moiety could not be identified, or the

active moiety existed in a milieu of other components that
had the potential to affect many of its characteristics.

In other cases, the source materials had the potential for
transmitting infectious agents. Because of the limited
ability to characterize the identity and structure and
measure the activity of the clinically-active component(s),
a biological product was often defined by its manufacturing
process. The manufacturing process for a biological
product encompassed manufacturing methods, equipment, and
facilities, and was a reason for the current establishment
license application (ELA) requirement for biologics. FDA
recognized that changes in the manufacturing process,
equipment or facilities could result in changes in the
biological product itself and sometimes required additional
clinical studies to demonstrate the product's safety,

identity, purity and potency.

Improvements in production methods, process and control
test methods, and test methods for product characterization
have led to the evolution of the regulation of biological
products. For example, when a biologics manufacturer
institutes a change in its manufacturing process, before
FDA approval of its product but after completion of a
pivotal clinical study, it may not be necessary for the
manufacturer to perform additionatl clinical studies to
demonstrate that the resulting product is still safe,

pure, and potent. A sponsor may be able to demonstrate
product comparability between a biological product made
after a manufacturing change and a product made before
implementation of the change through different types of
analytical and functional testing, with or without
preclinical animal testing, described in this document. 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.

FDA recognizes that a manufacturer may seek to make changes
in the manufacturing process used to make a particular

product for a variety of reasons, including improvement of
product quality, yield, and manufacturing efficiency. FDA

has examined proposed manufacturing changes on a case-by-case
basis to determine the type of data, including

clinical data, that were necessary to determine product
comparability. FDA's evaluations were based, in part, upon
the type of manufacturing change and the type of biological
product involved. In 1990, in the "Cytokine and Growth
Factor Pre-Pivotal Trial Information Package," FDA stated
that "significant changes in the manufacturing
process...between the time of pivotal clinical studies and
submission of the PLA may result in the need to conduct
additional validation, animal and in vitro studies, and/or
clinical studies”. Inthe 1994 " Points to Consider in

the Manufacture and Testing of Monoclonal Antibody Products
for Human Use," FDA included a section entitled "Issues
Related to Manufacturing Changes (Demonstration of Product
Equivalence).” In discussing manufacturing changes during
clinical development in this document, FDA acknowledged
that such changes were frequent. FDA stated that

"depending on the type of in vitro assays and animal

studies and quality of the data, extensive clinical data
demonstrating equivalence may not be necessary."
Manufacturers were expected to document all manufacturing
changes made during development so that the procedures and
manufacturing changes used in the pivotal clinical trials

could be validated and the relationship to the marketed

product used in earlier trials could be determined.

In the past, FDA has approved manufacturing changes made
during or after completion of clinical studies in

situations where comparability data have provided assurance
that the product would continue to be safe, pure, and

potent (effective). Such manufacturing process changes,
implemented before or after product approval, have included
changes implemented during the expansion from pilot scale



to full scale production, the move of production
facilities from one legal entity to another legal entity,

and the implementation of changes in different stages of
the

manufacturing process such as fermentation, purification,
and formulation. In each case, FDA reviewers have used
their collective scientific and regulatory experience to
provide the best evaluation consistent with the applicable
regulatory scheme and current knowledge.

For manufacturing changes prior to product approval, FDA
interprets the phrase, "data derived from nonclinical
laboratory and clinical studies which demonstrate that the
manufactured product meets prescribed standards of safety,
purity, and potency,” in 21 CFR 601.2(a) to include

clinical data generated from a precursor product, made

prior to a manufacturing change, so that the manufacturer

can demonstrate that the precursor product is comparable to
the manufactured product. Therefore, a manufacturer may
demonstrate comparability between a product made before a
manufacturing change and a product made after a
manufacturing change. If a manufacturer is able, in FDA's
judgement, to demonstrate comparability, FDA may permit the
manufacturer to implement the changes without conducting an
additional clinical trial(s) to demonstrate efficacy.

FDA recognizes that improvements in production methods,
process and control test methods, and test methods for
product characterization have allowed manufacturers of
biological products to readily identify and assess the
impact of changes made to production processes and
production facilities. For example, techniques for
isolation of macromolecules, product and process related,
have improved greatly in recent years. The manufacturer's
ability to establish sensitive and validated assays for
characterizing the product and biological activity and to
evaluate the significance of differences noted in such
assays can provide the basis for FDA to assess product
comparability without the necessity of repeating clinical
efficacy studies.

FDA has reviewed its existing guidance documents in order
to clarify inconsistency or ambiguity that could



potentially arise from this document and existing guidance.
FDA has not found past guidance that it considers
inconsistent with the guidance set forth here. However, to
the extent that there is any prior guidance from FDA that

is interpreted by manufacturers or others as inconsistent
with this document, such guidance is superseded. To the
extent that a manufacturer may have found or interpreted
previous guidance to be ambiguous concerning the issue of
manufacturing changes, FDA now clarifies that the
comparability guidance described in this document and
currently employed by FDA is FDA's operative policy for
these products. See, e.g., 1983 Interferon Test
Procedures: Points to Consider in the Production and
Testing of Interferon Intended for Investigational Use in
Humans; 1990 Cytokine Pre-Pivotal Trial Information Package
(including reference that a product used in a pivotal
clinical trial should be manufactured in a manner which is
essentially identical to the manufacturing process that

the manufacturer intends to use after approval}; and 1995
FDA Guidance Document Concerning Use of Pilot Manufacturing
Facilities for the Development and Manufacture of
Biological Products (including reference that certain
aspects of pilot production should be identical to those
applied to a full commercial scale).

IIl. Product Comparability Testing

This document addresses comparability testing for
manufacturing changes made prior to product approval and
after product approval. For manufacturing changes prior to
product approval, under currently applicable laws and
regulations, the manufacturer must fully describe the
change in any license application or investigational new
drug application (IND). FDA urges manufacturers to
consult with FDA prior to implementing changes that may
result in comparability testing, in order to avoid delay in
the review of applications.

Manufacturing changes may result in no observed alteration
in a product. Alternatively, a minor alteration in one or
more product characteristics, with no previously documented
effect, can have either no effect or a substantial effect

on the pharmacology of the product. Likewise, a major



alteration in one or more product characteristics with no
documented effects on the pharmacology of the product, can
have either no effect or a substantial effect on the
pharmacology of the product. The most important factor to
FDA as it assesses product comparability is whether it is
anticipated that any of any of these manufacturing changes
will translate into significant changes in clinical safety

or efficacy.

Manufacturers should carefully assess manufacturing changes
and evaluate the product resulting from these changes for
comparability to the pre-existing product. Determinations
of product comparability may be based on chemical,
physical, and biological assays and, in some cases, other
non-clinical data. If a sponsor can demonstrate
comparability, additional clinical safety and/or efficacy
trials with the new product will generally not be needed.
FDA will determine if comparability data are sufficient to
demonstrate that an additional clinical study(ies) is
unnecessary.

Knowledge of the process involved in the manufacture of the
product is an integral component in determining the design
of an appropriate comparability assessment program. In
determining the types of tests needed, FDA may consider the
extent of the manufacturing change(s) and the stage of
manufacturing at which the change(s) occurs. Comparability
testing programs may include a combination of analytical
testing, biological assays (in vitro or in vivo),

assessment of pharmacokinetics and/or pharmacodynamics and
toxicity in animals, and clinical testing (clinical
pharmacology, safety, efficacy), with the usual progression
of complexity from analytical to animal studies to human
pharmacokinetics and/or pharmacodynamics to clinical safety
and efficacy studies. However, comparability testing is

not simply a hierarchical system in which a particular test
result necessitates the next level of testing. In fact
sometimes many of the tests performed are complementary.
For example, analysis of the pharmacokinetics profile often
suggests biological events not reflected in other types of
analyses, €.g., in vitro assays.

Manufacturers should provide to FDA extensive chemical,



