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Investigational pharmaceutical products for clinical
trials in humans'

1. Introductory note

The legal status of investigational pharmaceutical products for human use varies
from country to country; in some of them (e.g. Germany, the United States and
others), these products are manufactured and inspected like “normal” licensed
pharmaceutical products. In most other countries, however, they are not covered
by legal and regulatory provisions in the areas of good manufacturing practice
(GMP) inspection, etc.

However, the EC guide on GMP (1) recommends that the principles of GMP
should be applied, as appropriate, to the preparation of these products, and the
WHO guide on GMP, according to the statement in the general considerations,
is applicable to “the preparation of clinical trials supplies” (2, page 18).

2. General considerations

The present guidelines supplement both the WHO guide on GMP and the
guidelines on good clinical practice (GCP) for trials on pharmaceutical products
(3). The application of the principles of GMP to the preparation of investigational
products is necessary for several reasons:

' Good manufacturing practices: supplementary guidelines for the manufacture of investigational phar-
maceutical products for clinical trials in humans. In: WHO Expert Committee on Specifications for
Pharmaceutical Preparations. Thirty-fourth report. Geneva, World Health Organization, 1996, Annex 7
(WHO Technical Report Series, No. 863).
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e To assure consistency between and within batches of the investigational prod-
uct and thus assure the reliability of clinical trials.

e To assure consistency between the investigational product and the future
commercial product and therefore the relevance of the clinical trial to the
efficacy and safety of the marketed product.

e To protect subjects of clinical trials from poor-quality products resulting from
manufacturing errors (omission of critical steps such as sterilization, contami-
nation and cross-contamination, mix-ups, wrong labelling, etc.), or from start-
ing materials and components of inadequate quality.

® To document all changes in the manufacturing process.

In this context, the selection of an appropriate dosage for clinical trials is impor-
tant. While it is accepted that in early trials the dosage form may be very different
from the anticipated final formulation (e.g. a capsule instead of a tablet), in the
pivotal Phase III studies it should be similar to the projected commercial presen-
tation; otherwise these trials will not necessarily prove that the marketed product
is both efficacious and safe.

If there are significant differences between the clinical and commercial dos-
age forms, data should be submitted to the registration authorities to demonstrate
that the final dosage form is equivalent, in terms of bioavailability and stability, to
that used in the clinical trials. Final manufacturing methods must be revalidated
following changes in processes, scaling-up, transfer to other manufacturing sites,
etc.

This Annex specifically addresses those practices that may be different for
investigational products, which are usually not manufactured in accordance with
a set routine, and which may possibly be incompletely characterized during the
initial stages of clinical development.

3. Glossary

The definitions given below apply to the terms used in these guidelines. They may
have different meanings in other contexts.

clinical trial

Any systematic study on pharmaceutical products in human subjects, whether in
patients or other volunteers, in order to discover or verify the effects of, and/or
identify any adverse reaction to, investigational products, and/or to study the
absorption, distribution, metabolism and excretion of the products with the
object of ascertaining their efficacy and safety.

Clinical trials are generally divided into Phases I-IV. It is not possible to draw
clear distinctions between these phases, and different opinions about details and
methodology do exist. However, the individual phases, based on their purposes as
related to the clinical development of pharmaceutical products, can be briefly
defined as follows:
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Phase 1. These are the first trials of a new active ingredient or new for-
mulations in humans, often carried out in healthy volunteers. Their purpose
is to make a preliminary evaluation of safety, and an initial pharmacokinetic/
pharmacodynamic profile of the active ingredient.

Phase II. The purpose of these therapeutic pilot studies is to determine
activity and to assess the short-term safety of the active ingredient in patients
suffering from a disease or condition for which it is intended. The trials are
performed in a limited number of subjects and are often, at a later stage, of a
comparative (e.g. placebo-controlled) design. This phase is also concerned with
the determination of appropriate dose ranges/regimens and (if possible) the
clarification of dose-response relationships in order to provide an optimal back-
ground for the design of extensive therapeutic trials.

Phase III. This phase involves trials in large (and possibly varied) patient
groups for the purpose of determining the short- and long-term safety-efficacy
balance of formulation(s) of the active ingredient, and assessing its overall and
relative therapeutic value. The pattern and profile of any frequent adverse reac-
tions must be investigated, and special features of the product must be explored
(e.g. clinically relevant drug interactions, factors leading to differences in effect,
such as age). The trials should preferably be randomized double-blind, but other
designs may be acceptable, e.g. long-term safety studies. In general, the condi-
tions under which the trials are conducted should be as close as possible to the
normal conditions of use.

Phase IV. In this phase studies are performed after the pharmaceutical prod-
uct has been marketed. They are based on the product characteristics on which
the marketing authorization was granted and normally take the form of post-
marketing surveillance, and assessment of therapeutic value or treatment strate-
gies. Although methods may differ, the same scientific and ethical standards
should apply to Phase IV studies as are applied in premarketing studies. After a
product has been placed on the market, clinical trials designed to explore new
indications, new methods of administration or new combinations, etc., are nor-
mally regarded as trials of new pharmaceutical products.

investigational product
Any pharmaceutical product (new product or reference product) or placebo being
tested or used as a reference in a clinical trial.

investigator

The person responsible for the trial and for protecting the rights, health and
welfare of the subjects in the trial. The investigator must be an appropriately
qualified person legally allowed to practise medicine/dentistry.

monitor

A person appointed by, and responsible to, the sponsor for monitoring and
reporting the progress of the trial and for the verification of data.
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order
An instruction to process, package and/or ship a certain number of units of an
investigational product.

pharmaceutical product

For the purpose of this Annex, this term is defined in the same way as in the
WHO guidelines on GCP (3), i.e. as any substance or combination of substances
which has a therapeutic, prophylactic or diagnostic purpose, or is intended to
modify physiological functions, and is presented in a dosage form suitable for
administration to humans.

product specification file(s)

Reference file(s) containing all the information necessary to draft the detailed
written instructions on processing, packaging, labelling, quality control testing,
batch release, storage conditions and shipping.

protocol

A document which gives the background, rationale and objectives of the trial
and describes its design, methodology and organization, including statistical con-
siderations, and the conditions under which it is to be performed and managed.
It should be dated and signed by the investigator/institution involved and the
sponsor, and can, in addition, function as a contract.

shipping/dispatch
The assembly, packing for shipment, and sending of ordered medicinal products
for clinical trials.

sponsor

An individual, company, institution or organization which takes responsibility
for the initiation, management and/or financing of a clinical trial. When an
investigator independently initiates and takes full responsibility for a trial, the
investigator then also assumes the role of the sponsor.

4. Quality assurance

Quality assurance of pharmaceutical products has been defined and discussed in
detail in the guide on GMP (2, pages 25-26).

The quality of dosage forms in Phase III clinical studies should be character-
ized and assured at the same level as for routinely manufactured products. The
quality assurance system, designed, established and verified by the manufacturer,
should be described in writing, taking into account the GMP principles to the
extent that they are applicable to the operations in question. This system should
also cover the interface between the manufacture and the trial site (e.g. shipment,
storage, occasional additional labelling).
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5. Validation'

Some of the production processes for investigational products that have not
received marketing authorization may not be validated to the extent necessary
for a routine production operation. The product specifications and manufacturing
instructions may vary during development. This increased complexity in the
manufacturing operations requires a highly effective quality assurance system.

For sterile products, there should be no reduction in the degree of validation
of sterilizing equipment required. Validation of aseptic processes presents special
problems when the batch size is small, since the number of units filled may not be
adequate for a validation exercise. Filling and sealing, which is often done by
hand, can compromise the maintenance of sterility. Greater attention should
therefore be given to environmental monitoring.

6. Complaints

The conclusions of any investigation carried out in response to a complaint
should be discussed between the manufacturer and the sponsor (if different) or
between the persons responsible for manufacture and those responsible for the
relevant clinical trial in order to assess any potential impact on the trial and on the
product development, to determine the cause, and to take any necessary correc-
tive action.

7. Recalls

Recall procedures should be understood by the sponsor, investigator and monitor
in addition to the person(s) responsible for recalls, as described in the guide on
GMP (2, pages 28-29).

8. Personnel

Although it is likely that the number of staff involved will be small, people should
be separately designated as responsible for production and quality control. All
production operations should be carried out under the control of a clearly
identified responsible person. Personnel concerned with development, involved
in production and quality control, need to be instructed in the principles of
GMP.

9. Premises and equipment

During the manufacture of investigational products, different products may be
handled in the same premises and at the same time, and this reinforces the need

' For additional advice on validation, see Validation of manufacturing processes, pp. 53-71.
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to eliminate all risks of contamination, including cross-contamination. Special
attention should be paid to line clearance in order to avoid mix-ups. Validated
cleaning procedures should be followed to prevent cross-contamination.

For the production of the particular products referred to in section 11.20 of
the guide on GMP (2, page 38), campaign working may be acceptable in place of
dedicated and self-contained facilities. Because the toxicity of the materials may
not be fully known, cleaning is of particular importance; account should be taken
of the solubility of the product and excipients in various cleaning agents.

10. Materials
Starting materials

The consistency of production may be influenced by the quality of the starting
materials. Their physical, chemical and, when appropriate, microbiological pro-
perties should therefore be defined, documented in their specifications, and
controlled. Existing compendial standards, when available, should be taken into
consideration. Specifications for active ingredients should be as comprehensive as
possible, given the current state of knowledge. Specifications for both active and
non-active ingredients should be periodically reassessed.

Detailed information on the quality of active and non-active ingredients, as
well as of packaging materials, should be available so as to make it possible to
recognize and, as necessary, allow for any variation in production.

Chemical and biological reference standards for
analytical purposes

Reference standards from reputable sources (WHO or national standards)
should be used, if available; otherwise the reference substance(s) for the active
ingredient(s) should be prepared, tested and released as reference material(s) by
the producer of the investigational pharmaceutical product, or by the producer of
the active ingredient(s) used in the manufacture of that product.

Principles applicable to reference products for clinical trials

In studies in which an investigational product is compared with a marketed
product, steps should be taken to ensure the integrity and quality of the reference
products (final dosage form, packaging materials, storage conditions, etc.). If
significant changes are to be made in the product, data should be available (e.g.
on stability, comparative dissolution) that demonstrate that these changes do not
influence the original quality characteristics of the product.
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11. Documentation

Specifications (for starting materials, primary packaging materials, intermediate
and bulk products and finished products), master formulae, and processing and
packaging instructions may be changed frequently as a result of new experience in
the development of an investigational product. Each new version should take into
account the latest data and include a reference to the previous version so that
traceability is ensured. Rationales for changes should be stated and recorded.

Batch processing and packaging records should be retained for at least 2 years
after the termination or discontinuance of the clinical trial, or after the approval
of the investigational product.

Order

The order may request the processing and/or packaging of a certain number of
units and/or their shipping. It may only be given by the sponsor to the manufac-
turer of an investigational product. It should be in writing (though it may be
transmitted by electronic means), precise enough to avoid any ambiguity and
formally authorized, and refer to the approved product specification file (see
below).

Product specification file(s)

A product specification file (or files) should contain the information necessary
to draft the detailed written instructions on processing, packaging, quality
control testing, batch release, storage conditions and/or shipping. It should indi-
cate who has been designated or trained as the authorized person responsible for
the release of batches (see reference 2, page 18). It should be continuously
updated while at the same time ensuring appropriate traceability to the previous
versions.

Specifications

In developing specifications, special attention should be paid to characteristics
which affect the efficacy and safety of pharmaceutical products, namely:

e The accuracy of the therapeutic or unitary dose: homogeneity, content
uniformity.

o The release of active ingredients from the dosage form: dissolution time, etc.

o The estimated stability, if necessary, under accelerated conditions, the prelimi-
nary storage conditions and the shelf-life of the product.’

' See Quality assurance of pharmaceuticals: a compendium of guidelines and related materials. Vol. 1.
Geneva, World Health Organization, 1997:46-61.
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In addition, the package size should be suitable for the requirements of the
trial.

Specifications may be subject to change as the development of the product
progresses. Changes should, however, be made in accordance with a written
procedure authorized by a responsible person and clearly recorded. Specifica-
tions should be based on all available scientific data, current state-of-the-art
technology, and the regulatory and pharmacopoeial requirements.

Master formulae and processing instructions

These may be changed in the light of experience, but allowance must be made for
any possible repercussions on stability and, above all, on bioequivalence between
batches of finished products. Changes should be made in accordance with a
written procedure, authorized by a responsible person and clearly recorded.

It may sometimes not be necessary to produce master formulae and process-
ing instructions, but for every manufacturing operation or supply there should be
clear and adequate written instructions and written records. Records are particu-
larly important for the preparation of the final version of the documents to be
used in routine manufacture.

Packaging instructions

The number of units to be packaged should be specified before the start of the
packaging operations. Account should be taken of the number of units necessary
for carrying out quality controls and of the number of samples from each batch
used in the clinical trial to be kept as a reference for further rechecking and
control. A reconciliation should be carried out at the end of the packaging and
labelling process.

Labelling instructions
The information presented on labels should include:

e The name of the sponsor.

e A statement: “for clinical research use only”.
e A trial reference number.

e A batch number.

e The patient identification number.'

e The storage conditions.

o The expiry date (month/year) or a retest date.

' This is not necessarily inserted at the manufacturing facility but may be added at a later stage.
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Additional information may be displayed in accordance with the order (e.g. dosing
instructions, treatment period, standard warnings). When necessary for blinding
purposes, the batch number may be provided separately (see also “Blinding
operations” on p. 123). A copy of each type of label should be kept in the batch
packaging record.

Processing and packaging batch records

Processing and packaging batch records should be kept in sufficient detail for the
sequence of operations to be accurately traced. They should contain any relevant
remarks which increase existing knowledge of the product, allow improvements in
the manufacturing operations, and justify the procedures used.

Coding (or randomization) systems

Procedures should be established for the generation, distribution, handling and
retention of any randomization code used in packaging investigational products.

A coding system should be introduced to permit the proper identification of
“blinded” products. The code, together with the randomization list, must permit
proper identification of the product, including any necessary traceability to the
codes and batch number of the product before the blinding operation. The coding
system must permit determination without delay in an emergency situation of the
identity of the actual treatment product received by individual subjects.

12. Production

Products intended for use in clinical trials (late Phase II and Phase III studies)
should as far as possible be manufactured at a licensed facility, e.g.:

e A pilot plant, primarily designed and used for process development.

e A small-scale facility (sometimes called a “pharmacy”)' separate both from the
company’s pilot plant and from routine production.

® A larger-scale production line assembled to manufacture materials in larger
batches, e.g. for late Phase III trials and first commercial batches.

o The normal production line used for licensed commercial batches, and some-
times for the production of investigational pharmaceutical products if the
number, e.g. of ordered ampoules, tablets or other dosage forms, is large
enough.

The relation between the batch size for investigational pharmaceutical products
manufactured in a pilot plant or small-scale facility and the planned full-size

' Some manufacturers use the term “pharmacy” to designate other types of premises, e.g. areas where
starting materials are dispensed and batches compounded.
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batches may vary widely depending on the pilot plant or “pharmacy” batch size
demanded and the capacity available in full-size production.

The present guidelines are applicable to licensed facilities of the first
and second types. It is easier to assure compliance with GMP in facilities of the
second type, since processes are kept constant in the course of production and
are not normally changed for the purpose of process development. Facilities
of the remaining types should be subject to all GMP rules for pharmaceutical
products.

Administratively, the manufacturer has yet another possibility, namely to
contract out the preparation of investigational products. Technically, however, the
licensed facility will be of one of the above-mentioned types. The contract must
then clearly state, inter alia, the use of the pharmaceutical product(s) in clinical
trials. Close cooperation between the contracting parties is essential.

Manufacturing operations

Validated procedures may not always be available during the development phase,
which makes it difficult to know in advance what are the critical parameters and
what in-process controls would help to control these parameters. Provisional
production parameters and in-process controls may then usually be deduced from
experience with analogous products. Careful consideration by key personnel is
called for in order to formulate the necessary instructions and to adapt them
continuously to the experience gained in production.

For sterile investigational products, assurance of sterility should be no less
than for licensed products. Cleaning procedures should be appropriately vali-
dated and designed in the light of the incomplete knowledge of the toxicity of the
investigational product. Where processes such as mixing have not been validated,
additional quality control testing may be necessary.

Packaging and labelling

The packaging and labelling of investigational products are likely to be more
complex and more liable to errors (which are also harder to detect) when
“blinded” labels are used than for licensed products. Supervisory procedures such
as label reconciliation, line clearance, etc., and the independent checks by quality
control staff should accordingly be intensified.

The packaging must ensure that the investigational product remains in good
condition during transport and storage at intermediate destinations. Any opening
of, or tampering with, the outer packaging during transport should be readily
discernible.
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Blinding operations

In the preparation of “blinded” products, in-process control should include a
check on the similarity in appearance and any other required characteristics of the
different products being compared.

13. Quality control

As processes may not be standardized or fully validated, end-product testing is
more important in ensuring that each batch meets its specification.

Product release is often carried out in two stages, before and after final
packaging:'

1. Bulk product assessment: this should cover all relevant factors, including
production conditions, the results of in-process testing, a review of manu-
facturing documentation and compliance with the product specification file
and the order.

2. Finished product assessment: this should cover, in addition to the bulk
product assessment, all relevant factors, including packaging conditions,
the results of in-process testing, a review of packaging documentation and
compliance with the product specification file and the order.

When necessary, quality control should also be used to verify the similarity in
appearance and other physical characteristics, odour, and taste of “blinded”
investigational products.

Samples of each batch of product should be retained in the primary container
used for the study or in a suitable bulk container for at least 2 years after the
termination or completion of the relevant clinical trial. If the sample is not stored
in the pack used for the study, stability data should be available to justify the shelf-
life in the pack used.

14. Shipping, returns, and destruction

The shipping, return and destruction of unused products should be carried out in
accordance with the written procedures laid down in the protocol. All unused
products sent outside the manufacturing plant should, as far as possible, either be
returned to the manufacturer or destroyed in accordance with clearly defined
instructions.

Shipping

Investigational products should be shipped in accordance with the orders given by
the sponsor.

' This practice also exists at certain large companies with regard to licensed products.
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A shipment is sent to an investigator only after the following two-step release
procedure: (i) the release of the product after quality control (“technical green
light”); and (ii) the authorization to use the product, given by the sponsor
(“regulatory green light”). Both releases should be recorded.

The sponsor should ensure that the shipment will be received and acknowl-
edged by the correct addressee as stated in the protocol.

A detailed inventory of the shipments made by the manufacturer should
be maintained, and should make particular mention of the addressee’s
identification.

Returns

Investigational products should be returned under agreed conditions defined by
the sponsor, specified in written procedures, and approved by authorized staff
members.

Returned investigational products should be clearly identified and stored in a
dedicated area. Inventory records of returned medicinal products should be kept.

The responsibilities of the investigator and the sponsor are dealt with in greater
detail in the WHO guidelines on GCP (3).

Destruction

The sponsor is responsible for the destruction of unused investigational products,
which should therefore not be destroyed by the manufacturer without prior
authorization by the sponsor. Destruction operations should be carried out in
accordance with environmental safety requirements.

Destruction operations should be recorded in such a manner that all opera-
tions are documented. The records should be kept by the sponsor.

If requested to destroy products, the manufacturer should deliver a certificate
of destruction or a receipt for destruction to the sponsor. These documents
should permit the batches involved to be clearly identified.

References
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ANNEX 13 REVISION 1

PRINCIPLE

Investigational medicinal products should be produced in accordance with the principles and
the detailed guidelines of Good Manufacturing Practice for Medicinal Products (The Rules
Governing Medicinal Products in The European Community, Volume V). Other guidelines
published by the European Commission should be taken into account where relevant and as
appropriate to the stage of development of the product. Procedures need to be flexible to
provide for changes as knowledge of the process increases, and appropriate to the stage of
development of the product.

In clinical trials there may be added risk to participating subjects compared to patients treated
with marketed products. The application of GMP to the manufacture of investigational
medicinal products is intended to ensure that trial subjects are not placed at risk, and that the
results of clinical trials are unaffected by inadequate safety, quality or efficacy arising from
unsatisfactory manufacture. Equally, it is intended to ensure that there is consistency
between batches of the same investigational medicinal product used in the same or different
clinical trials, and that changes during the development of an investigational medicinal
product are adequately documented and justified.

The production of investigational medicinal products involves added complexity in
comparison to marketed products by virtue of the lack of fixed routines, variety of clinical trial
designs, consequent packaging designs, the need, often, for randomisation and blinding and
increased risk of product cross-contamination and mix up. Furthermore, there may be
incomplete knowledge of the potency and toxicity of the product and a lack of full process
validation, or, marketed products may be used which have been re-packaged or modified in
some way.

These challenges require personnel with a thorough understanding of, and training in, the
application of GMP to investigational medicinal products. Co-operation is required with trial
sponsors who undertake the ultimate responsibility for all aspects of the clinical trial including
the quality of investigational medicinal products.

The increased complexity in manufacturing operations requires a highly effective quality
system.

The annex also includes guidance on ordering, shipping, and returning clinical supplies,
which are at the interface with, and complementary to, guidelines on Good Clinical Practice.

NOTE

Products other than the test product, placebo or comparator may be supplied to
subjects participating in a trial. Such products may be used as support or escape
medication for preventative, diagnostic or therapeutic reasons and/or needed to
ensure that adequate medical care is provided for the subject. They may also be
used in accordance with the protocol to induce a physiological response. These
products do not fall within the definition of investigational medicinal products and may
be supplied by the sponsor, or the investigator. The sponsor should ensure that they
are in accordance with the notification/request for authorisation to conduct the trial
and that they are of appropriate quality for the purposes of the trial taking into account
the source of the materials, whether or not they are the subject of a marketing
authorisation and whether they have been repackaged. The advice and involvement
of a Qualified Person is recommended in this task.




GLOSSARY
Blinding

A procedure in which one or more parties to the trial are kept unaware of the treatment
assignment(s). Single-blinding usually refers to the subject(s) being unaware, and double-
blinding usually refers to the subject(s), investigator(s), monitor, and, in some cases, data
analyst(s) being unaware of the treatment assignment(s). In relation to an investigational
medicinal product, blinding shall mean the deliberate disguising of the identity of the product
in accordance with the instructions of the sponsor. Unblinding shall mean the disclosure of
the identity of blinded products.

Clinical trial

Any investigation in human subjects intended to discover or verify the clinical,
pharmacological and/or other pharmacodynamic effects of an investigational product(s)
and/or to identify any adverse reactions to an investigational product(s), and/or to study
absorption, distribution, metabolism, and excretion of one or more investigational medicinal
product(s) with the object of ascertaining its/their safety and/or efficacy.

Comparator product

An investigational or marketed product (i.e. active control), or placebo, used as a reference in
a clinical trial.

Investigational medicinal product

A pharmaceutical form of an active substance or placebo being tested or used as a reference
in a clinical trial, including a product with a marketing authorisation when used or assembled
(formulated or packaged) in a way different from the authorised form, or when used for an
unauthorised indication, or when used to gain further information about the authorised form.

Immediate packaging
The container or other form of packaging immediately in contact with the medicinal or
investigational medicinal product.

Investigator

A person responsible for the conduct of the clinical trial at a trial site. If a trial is conducted by
a team of individuals at a trial site, the investigator is the responsible leader of the team and
may be called the principal investigator.

Manufacturer/importer of Investigational Medicinal Products

Any holder of the authorisation to manufacture/import referred to in Article 13.1 of
Directive 2001/20/EC.

Order

Instruction to process, package and/or ship a certain number of units of investigational
medicinal product(s).

Outer packaging

The packaging into which the immediate container is placed.
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Product Specification File

A reference file containing, or referring to files containing, all the information necessary to
draft the detailed written instructions on processing, packaging, quality control testing, batch
release and shipping of an investigational medicinal product.

Randomisation

The process of assigning trial subjects to treatment or control groups using an
element of chance to determine the assignments in order to reduce bias.

Randomisation Code

A listing in which the treatment assigned to each subject from the randomisation
process is identified.

Shipping
The operation of packaging for shipment and sending of ordered medicinal products for
clinical trials.

Sponsor

An individual, company, institution or organisation which takes responsibility for the initiation,
management and/or financing of a clinical trial.

QUALITY MANAGEMENT

1. The Quality System, designed, set up and verified by the manufacturer or importer,
should be described in written procedures available to the sponsor, taking into
account the GMP principles and guidelines applicable to investigational medicinal
products.

2 The product specifications and manufacturing instructions may be changed during
development but full control and traceability of the changes should be maintained.

PERSONNEL

3. All personnel involved with investigational medicinal products should be appropriately
trained in the requirements specific to these types of product.

4, The Qualified Person should in particular be responsible for ensuring that there are
systems in place that meet the requirements of this Annex and should therefore have
a broad knowledge of pharmaceutical development and clinical trial processes.
Guidance for the Qualified Person in connection with the certification of investigational
medicinal products is given in paragraphs 38 to 41.

PREMISES AND EQUIPMENT

5. The toxicity, potency and sensitising potential may not be fully understood for
investigational medicinal products and this reinforces the need to minimise all
risks of cross-contamination. The design of equipment and premises,
inspection / test methods and acceptance limits to be used after cleaning
should reflect the nature of these risks. Consideration should be given to
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campaign working where appropriate. Account should be taken of the solubility
of the product in decisions about the choice of cleaning solvent.

DOCUMENTATION

Specifications and instructions

6.

Specifications (for starting materials, primary packaging materials, intermediate, bulk
products and finished products), manufacturing formulae and processing and
packaging instructions should be as comprehensive as possible given the current
state of knowledge. They should be periodically re-assessed during development and
updated as necessary. Each new version should take into account the latest data,
current technology used, regulatory and pharmacopoeial requirements, and should
allow traceability to the previous document. Any changes should be carried out
according to a written procedure, which should address any implications for product
quality such as stability and bio equivalence.

Rationales for changes should be recorded and the consequences of a change on
product quality and on any on-going clinical trials should be investigated and
documented.

Order

The order should request the processing and/or packaging of a certain number of
units and/or their shipping and be given by or on behalf of the sponsor to the
manufacturer. It should be in writing (though it may be transmitted by electronic
means), and precise enough to avoid any ambiguity. It should be formally authorised
and refer to the Product Specification File and the relevant clinical trial protocol as
appropriate.

Product Specification File

9.

The Product Specification File (see glossary) should be continually updated as
development of the product proceeds, ensuring appropriate traceability to the previous
versions. It should include, or refer to, the following documents:

e Specifications and analytical methods for starting materials, packaging materials,
intermediate, bulk and finished product.

Manufacturing methods.

In-process testing and methods.

Approved label copy.

Relevant clinical trial protocols and randomisation codes, as appropriate.
Relevant technical agreements with contract givers, as appropriate.

Stability data.

Storage and shipment conditions.

The above listing is not intended to be exclusive or exhaustive. The contents will vary
depending on the product and stage of development. The information should form the
basis for assessment of the suitability for certification and release of a particular batch
by the Qualified Person and should therefore be accessible to him/her. Where different
manufacturing steps are carried out at different locations under the responsibility of
different Qualified Persons, it is acceptable to maintain separate files limited to
information of relevance to the activities at the respective locations.

Manufacturing Formulae and Processing Instructions

4



10. For every manufacturing operation or supply there should be clear and adequate
written instructions and written records. Where an operation is not repetitive it may not
be necessary to produce Master Formulae and Processing Instructions. Records are
particularly important for the preparation of the final version of the documents to be
used in routine manufacture once the marketing authorisation is granted.

11. The information in the Product Specification File should be used to produce the
detailed written instructions on processing, packaging, quality control testing, storage
conditions and shipping.

Packaging Instructions

12. Investigational medicinal products are normally packed in an individual way for each
subject included in the clinical trial. The number of units to be packaged should be
specified prior to the start of the packaging operations, including units necessary for
carrying out quality control and any retention samples to be kept. Sufficient
reconciliations should take place to ensure the correct quantity of each product
required has been accounted for at each stage of processing.

Processing, testing and packaging batch records

13. Batch records should be kept in sufficient detail for the sequence of operations to be
accurately determined. These records should contain any relevant remarks which
justify the procedures used and any changes made, enhance knowledge of the
product and develop the manufacturing operations.

14. Batch manufacturing records should be retained at least for the periods specified in
Directive 91/356 as amended for investigational medicinal products.

PRODUCTION

Packaging materials

15. Specifications and quality control checks should include measures to guard against
unintentional unblinding due to changes in appearance between different batches of
packaging materials.

Manufacturing operations

16. During development critical parameters should be identified and in-process
controls primarily used to control the process. Provisional production
parameters and in-process controls may be deduced from prior experience,
including that gained from earlier development work. Careful consideration by
key personnel is called for in order to formulate the necessary instructions and
to adapt them continually to the experience gained in production. Parameters
identified and controlled should be justifiable based on knowledge available at
the time.

17. Production processes for investigational medicinal products are not expected to be
validated to the extent necessary for routine production but premises and equipment
are expected to be validated. For sterile products, the validation of sterilising
processes should be of the same standard as for products authorised for marketing.
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18.

Likewise, when required, virus inactivation/removal and that of other impurities of
biological origin should be demonstrated, to assure the safety of biotechnologically
derived products, by following the scientific principles and techniques defined in the
available guidance in this area.

Validation of aseptic processes presents special problems when the batch size is
small; in these cases the number of units filled may be the maximum number filled in
production. If practicable, and otherwise consistent with simulating the process, a
larger number of units should be filled with media to provide greater confidence in the
results obtained. Filling and sealing is often a manual or semi-automated operation
presenting great challenges to sterility so enhanced attention should be given to
operator training, and validating the aseptic technique of individual operators.

Principles applicable to comparator product

19.

20.

If a product is modified, data should be available (e.g. stability, comparative
dissolution, bioavailability) to demonstrate that these changes do not significantly alter
the original quality characteristics of the product.

The expiry date stated for the comparator product in its original packaging might not
be applicable to the product where it has been repackaged in a different container that
may not offer equivalent protection, or be compatible with the product. A suitable use-
by date, taking into account the nature of the product, the characteristics of the
container and the storage conditions to which the article may be subjected, should be
determined by or on behalf of the sponsor. Such a date should be justified and must
not be later than the expiry date of the original package. There should be compatibility
of expiry dating and clinical trial duration.

Blinding operations

21.

Where products are blinded, systems should be in place to ensure that the blind is
achieved and maintained while allowing for identification of “blinded” products when
necessary, including the batch numbers of the products before the blinding operation.
Rapid identification of product should also be possible in an emergency.

Randomisation code

22.

Procedures should describe the generation, security, distribution, handling and
retention of any randomisation code used for packaging investigational products, and
code-break mechanisms. Appropriate records should be maintained.

Packaging

23.

24.

During packaging of investigational medicinal products, it may be necessary to handle
different products on the same packaging line at the same time. The risk of product
mix up must be minimised by using appropriate procedures and/or, specialised
equipment as appropriate and relevant staff training.

Packaging and labelling of investigational medicinal products are likely to be more
complex and more liable to errors (which are also harder to detect) than for marketed
6



products, particularly when “blinded” products with similar appearance are used.
Precautions against mis-labelling such as label reconciliation, line clearance, in-
process control checks by appropriately trained staff should accordingly be intensified.

25. The packaging must ensure that the investigational medicinal product remains in good
condition during transport and storage at intermediate destinations. Any opening or
tampering of the outer packaging during transport should be readily discernible.

Labelling

26. Table 1 summarises the contents of articles 26-30 that follow. Labelling should
comply with the requirements of Directive 91/356 as amended for Investigational
Medicinal Products. The following information should be included on labels, unless its
absence can be justified, e.g. use of a centralised electronic randomisation system:
(a) name, address and telephone number of the sponsor, contract research

organisation or investigator (the main contact for information on the product,
clinical trial and emergency unblinding);

(b)  pharmaceutical dosage form, route of administration, quantity of dosage
units, and in the case of open trials, the name/identifier and
strength/potency;

(c) the batch and/or code number to identify the contents and packaging
operation;

(d) a trial reference code allowing identification of the trial, site, investigator and
sponsor if not given elsewhere;

(e) the trial subject identification number/treatment number and where relevant,
the visit number;

) the name of the investigator (if not included in (a) or (d));

(9) directions for use (reference may be made to a leaflet or other explanatory
document intended for the trial subject or person administering the product);

(h) “For clinical trial use only” or similar wording;

(i) the storage conditions;

)] period of use (use-by date, expiry date or re-test date as applicable), in
month/year format and in a manner that avoids any ambiguity.

(k) “keep out of reach of children” except when the product is for use in trials
where the product is not taken home by subjects.

27. The address and telephone number of the main contact for information on the
product, clinical trial and for emergency unblinding need not appear on the label
where the subject has been given a leaflet or card which provides these details and
has been instructed to keep this in their possession at all times.

28. Particulars should appear in the official language(s) of the country in which the
investigational medicinal product is to be used. The particulars listed in Article 26
should appear on the immediate container and on the outer packaging (except for
immediate containers in the cases described in Articles 29 and 30). The requirements
with respect to the contents of the label on the immediate container and outer
packaging are summarised in table 1. Other languages may be included.

29. When the product is to be provided to the trial subject or the person

administering the medication within an immediate container together with outer
packaging that is intended to remain together, and the outer packaging carries
the particulars listed in paragraph 26, the following information shall be included
on the label of the immediate container (or any sealed dosing device that
contains the immediate container):



30.

31.

32.

33.

a) name of sponsor, contract research organisation or investigator;

b) pharmaceutical dosage form, route of administration (may be excluded for
oral solid dose forms), quantity of dosage units and in the case of open label
trials, the name/identifier and strength/potency;

c) batch and/or code number to identify the contents and packaging operation;

d) a trial reference code allowing identification of the trial, site, investigator and
sponsor if not given elsewhere;

e) the trial subject identification number/treatment number and where relevant,
the visit number.

If the immediate container takes the form of blister packs or small units such as
ampoules on which the particulars required in paragraph 26 cannot be
displayed, outer packaging should be provided bearing a label with those
particulars. The immediate container should nevertheless contain the following:

a) name of sponsor, contract research organisation or investigator;

b) route of administration (may be excluded for oral solid dose forms) and
in the case of open label trials, the name/identifier and
strength/potency;

C) batch and/or code number to identify the contents and packaging
operation;

d) a trial reference code allowing identification of the trial, site, investigator
and sponsor if not given elsewhere;

e) the trial subject identification number/treatment number and where
relevant, the visit number;

Symbols or pictograms may be included to clarify certain information mentioned above.
Additional information, warnings and/or handling instructions may be displayed.

For clinical trials with the characteristics identified in Article 14 of Directive

2001/20/EC, the following particulars should be added to the original container

but should not obscure the original labelling:

i) name of sponsor, contract research organisation or investigator;

ii) trial reference code allowing identification of the trial site, investigator
and trial subject.

If it becomes necessary to change the use-by date, an additional label should be
affixed to the investigational medicinal product. This additional label should state the
new use-by date and repeat the batch number. It may be superimposed on the old
use-by date, but for quality control reasons, not on the original batch number. This
operation should be performed at an appropriately authorised manufacturing site.
However, when justified, it may be performed at the investigational site by or under
the supervision of the clinical trial site pharmacist, or other health care professional in
accordance with national regulations. Where this is not possible, it may be performed
by the clinical trial monitor(s) who should be appropriately trained. The operation
should be performed in accordance with GMP principles, specific and standard
operating procedures and under contract, if applicable, and should be checked by a

8



second person. This additional labelling should be properly documented in both the
trial documentation and in the batch records.

QUALITY CONTROL

34. As processes may not be standardised or fully validated, testing takes on more
importance in ensuring that each batch meets its specification.

35. Quality control should be performed in accordance with the Product Specification File
and in accordance with the information notified pursuant to Article 9(2) of Directive
2001/20/EC. Verification of the effectiveness of blinding should be performed and
recorded.

36. Samples of each batch of investigational medicinal product, including blinded product
should be retained for the periods specified in Directive 91/356 as amended for
investigational medicinal products.

37. Consideration should be given to retaining samples from each packaging run/trial

period until the clinical report has been prepared to enable confirmation of product
identity in the event of, and as part of an investigation into inconsistent trial results.

RELEASE OF BATCHES

38.

39.

Release of investigational medicinal products (see paragraph 43) should not occur
until after the Qualified Person has certified that the requirements of Article 13.3 of
Directive 2001/20/EC have been met (see paragraph 39). The Qualified Person
should take into account the elements listed in paragraph 40 as appropriate.

The duties of the Qualified Person in relation to investigational medicinal products are
affected by the different circumstances that can arise and are referred to below.
Table 2 summarises the elements that need to be considered for the most common
circumstances:

a)i) Product manufactured within EU but not subject to an EU marketing
authorisation: the duties are laid down in article 13.3(a) of Directive 2001/20/EC.

a)ii) Product sourced from the open market within EU in accordance with Article 80(b)
of Directive 2001/83/EC and subject to an EU marketing authorisation, regardless
of manufacturing origin: the duties are as described above, however, the scope
of certification can be limited to assuring that the products are in accordance with
the notification/request for authorisation to conduct the trial and any subsequent
processing for the purpose of blinding, trial-specific packaging and labelling. The
Product Specification File will be similarly restricted in scope (see 9).

b) Product imported directly from a 3™ country: the duties are laid down in article
13.3(b) of Directive 2001/20/EC. Where investigational medicinal products are
imported from a 3™ country and they are subject to arrangements concluded
between the Community and that country, such as a Mutual Recognition
Agreement (MRA), equivalent standards of Good Manufacturing Practice apply
provided any such agreement is relevant to the product in question. In the
absence of an MRA, the Qualified Person should determine that equivalent
standards of Good Manufacturing Practice apply through knowledge of the quality
system employed at the manufacturer. This knowledge is normally acquired
through participation in audit of the manufacturer’s quality systems. In either case,

9



the Qualified Person may then certify on the basis of documentation supplied by
the 3" country manufacturer (see 40).

c) For imported comparator products where adequate assurance cannot be obtained
in order to certify that each batch has been manufactured to equivalent standards
of Good Manufacturing Practice, the duty of the Qualified Person is defined in
article 13.3(c) of Directive 2001/20/EC.

Assessment of each batch for certification prior to release may include as
appropriate:

batch records, including control reports, in-process test reports and release
reports demonstrating compliance with the product specification file, the order,
protocol and randomisation code. These records should include all deviations
or planned changes, and any consequent additional checks or tests, and
should be completed and endorsed by the staff authorised to do so according
to the quality system;

production conditions;
the validation status of facilities, processes and methods;
examination of finished packs;

where relevant, the results of any analyses or tests performed after
importation;

stability reports;
the source and verification of conditions of storage and shipment;
audit reports concerning the quality system of the manufacturer;

Documents certifying that the manufacturer is authorised to manufacture
investigational medicinal products or comparators for export by the
appropriate authorities in the country of export;

where relevant, regulatory requirements for marketing authorisation,
GMP standards applicable and any official verification of GMP
compliance;

all other factors of which the QP is aware that are relevant to the quality of the
batch.

The relevance of the above elements is affected by the country of origin of the product,
the manufacturer, and the marketed status of the product (with or without a marketing
authorisation, in the EU or in a third country) and its phase of development.

The sponsor should ensure that the elements taken into account by the qualified

person when certifying the batch are consistent with the information notified pursuant
to Article 9(2) of Directive 2001/20/EC. See also 44.

10



41. Where investigational medicinal products are manufactured and packaged at different

42.

sites under the supervision of different Qualified Persons, the recommendations listed in
Annex 16 to the GMP Guide should be followed as applicable.

Where, permitted in accordance with local regulations, packaging or labelling is carried
out at the investigator site by, or under the supervision of a clinical trials pharmacist, or
other health care professional as allowed in those regulations, the Qualified Person is not
required to certify the activity in question. The sponsor is nevertheless responsible for
ensuring that the activity is adequately documented and carried out in accordance with
the principles of GMP and should seek the advice of the Qualified Person in this regard.

SHIPPING

43.

44,

45.

46.

47.

Shipping of investigational products should be conducted according to instructions
given by or on behalf of the sponsor in the shipping order.

Investigational medicinal products should remain under the control of the
Sponsor until after completion of a two-step release procedure: certification by
the Qualified Person; and release following fulfilment of the requirements of
Article 9 (Commencement of a clinical trial) of Directive 2001/20/EC. The
sponsor should ensure that these are consistent with the details actually
considered by the Qualified Person. Both releases should be recorded and
retained in the relevant trial files held by or on behalf of the sponsor.

De-coding arrangements should be available to the appropriate responsible personnel
before investigational medicinal products are shipped to the investigator site.

A detailed inventory of the shipments made by the manufacturer or importer should be
maintained. It should particularly mention the addressees’ identification.

Transfers of investigational medicinal products from one trial site to another should
remain the exception. Such transfers should be covered by standard operating
procedures. The product history while outside of the control of the manufacturer,
through for example, trial monitoring reports and records of storage conditions at the
original trial site should be reviewed as part of the assessment of the product’s
suitability for transfer and the advice of the Qualified person should be sought. The
product should be returned to the manufacturer, or another authorised manufacturer
for re-labelling, if necessary, and certification by a Qualified Person. Records should
be retained and full traceability ensured.

COMPLAINTS

48.

The conclusions of any investigation carried out in relation to a complaint which could
arise from the quality of the product should be discussed between the manufacturer or
importer and the sponsor (if different). This should involve the Qualified Person and
those responsible for the relevant clinical trial in order to assess any potential impact
on the trial, product development and on subjects.

RECALLS AND RETURNS

Recalls

49. Procedures for retrieving investigational medicinal products and documenting this
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retrieval should be agreed by the sponsor, in collaboration with the manufacturer or
importer where different. The investigator and monitor need to understand their
obligations under the retrieval procedure.

50. The Sponsor should ensure that the supplier of any comparator or other medication to
be used in a clinical trial has a system for communicating to the Sponsor the need to
recall any product supplied.

Returns

51. Investigational medicinal products should be returned on agreed conditions defined by
the sponsor, specified in approved written procedures.

52. Returned investigational medicinal products should be clearly identified and stored in
an appropriately controlled, dedicated area. Inventory records of the returned
medicinal products should be kept.

DESTRUCTION

53. The Sponsor is responsible for the destruction of unused and/or returned
investigational medicinal products. Investigational medicinal products should
therefore not be destroyed without prior written authorisation by the Sponsor.

54. The delivered, used and recovered quantities of product should be recorded,

reconciled and verified by or on behalf of the sponsor for each trial site and each trial
period. Destruction of unused investigational medicinal products should be carried
out for a given trial site or a given trial period only after any discrepancies have been
investigated and satisfactorily explained and the reconciliation has been accepted.
Recording of destruction operations should be carried out in such a manner that all
operations may be accounted for. The records should be kept by the Sponsor.

55. When destruction of investigational medicinal products takes place a dated certificate

of, or receipt for destruction, should be provided to the sponsor. These documents
should clearly identify, or allow traceability to, the batches and/or patient numbers
involved and the actual quantities destroyed.

12



TABLE 1. SUMMARY OF LABELLING DETAILS (§26 to 30)

a) name, address and telephone number of the
sponsor, contract research organisation or investigator
(the main contact for information on the product, clinical
trial and emergency unblinding);

(b) pharmaceutical dosage form, route of
administration, quantity of dosage units, and in the
case of open trials, the name/identifier and
strength/potency;

(c) the batch and/or code number to identify the
contents and packaging operation;

(d) a trial reference code allowing identification of the
trial, site, investigator and sponsor if not given
elsewhere;

(e) the trial subject identification number/treatment
number and where relevant, the visit number;

(f) the name of the investigator (if not included in (a) or

(d);

(g) directions for use (reference may be made to a
leaflet or other explanatory document intended for the
trial subject or person administering the product

(h) “for clinical trial use only” or similar wording;
(i) the storage conditions;

(j) period of use (use-by date, expiry date or re-test
date as applicable), in month/year format and in a
manner that avoids any ambiguity.

(k) “keep out of reach of children” except when the

product is for use in trials where the product is not
taken home by subjects.

GENERAL CASE
For both the outer packaging
and immediate container (§26)

Particulars
a'tok

IMMEDIATE CONTAINER
Where immediate container
and outer packaging remain
together throughout (§29)°

a’ b’cde

IMMEDIATE CONTAINER
Blisters or
small packaging units

(§30)°

a2bd4cde

' The address and telephone number of the main contact for information on the product, clinical trial
and for emergency unblinding need not appear on the label where the subject has been given a leaflet
or card which provides these details and has been instructed to keep this in their possession at all

times (§ 27).

% The address and telephone number of the main contact for information on the product, clinical trial

and for emergency unblinding need not be included.

® Route of administration may be excluded for oral solid dose forms.
* The pharmaceutical dosage form and quantity of dosage units may be omitted.

When the outer packaging carries the particulars listed in Article 26.

13




Table 2: BATCH RELEASE OF PRODUCTS

ELEMENTS TO BE TAKEN INTO ACCOUNT® PRODUCT AVAILABLE PRODUCT IMPORTED FROM THIRD COUNTRIES
IN THE EU
Product Product with | Product Product with | Comparator where documentation
manufactur | MA and | without any | a EU MA certifying that each batch has been
ed in EU | available on | EUMA manufactured in conditions at least
without MA | EU market equivalent to those laid down in
Directive 91/356/EEC cannot be
obtained
BEFORE CLINICAL TRIAL PROCESSING
a) Shipping and storage conditions Yes
b) All relevant factors (1) showing that each batch has been manufactured and released in
accordance with: Yes @)
Directive 91/356/EEC, or B yes
GMP standards at least equivalent to those laid down in Directive 91/356/EEC.
c) Documentation showing that each batch has been released within the EU according to EU GMP Yes
requirements (see Directive 2001/83/EC, article 51), or documentation showing that the product is
available on the EU market and has been procured in accordance with article 80(b) of Directive
2001/83/EC.
d) Documentation showing that the product is available on the local market and documentation to
establish confidence in the local regulatory requirements for marketing authorisation and release Yes
for local use.
e) Results of all analysis, tests and checks performed to assess the quality of the imported batch
according to:
the requirements of the MA (see Directive 2001/83/EC, article 51b), or ~ yes ~
the Product Specification File, the Order, article 9.2 submission to the regulatory authorities. yes _ yes
Where these analyses and tests are not performed in the EU, this should be justified and the QP es s es
must certify that they have been carried out in accordance with GMP standards at least equivalent y y y
to those laid down in Directive 91/356/EEC.
AFTER CLINICAL TRIAL PROCESSING
f) In addition to the assessment before clinical trial processing, all further relevant factors (1)
showing that each batch has been processed for the purposes of blinding, trial-specific packaging,
labelling and testing in accordance with:
N Yes (2)
Directive 91/356/EEC, or
GMP standards at least equivalent to those laid down in Directive 91/356/EEC. ) yes
(1) These factors are summarised in paragraph 40.
(2) Where an MRA or similar arrangements are in place covering the products in question, equivalent standards of GMP apply.
(3) In all cases the information notified pursuant to Article 9(2) of Directive 2001/20/EC should be consistent with the elements actually taken into account by the QP who certifies the batch

prior to release
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1 Guidance for Industry
2 INDs — Approaches to Complying with CGMP During Phase 1'

This draft guidance, when finalized, will represent the Food and Drug Administration's (FDA's) current
thinking on this topic. It does not create or confer any rights for or on any person and does not operate to
bind FDA or the public. You can use an alternative approach if the approach satisfies the requirements of
the applicable statutes and regulations. If you want to discuss an alternative approach, contact the FDA

staff responsible for implementing this guidance. If you cannot identify the appropriate FDA staff, call
the appropriate number listed on the title page of this guidance.

15 L INTRODUCTION

17  This guidance is intended to assist persons producing drug and biological products

18  (investigational drugs) for use during phase 1 development (21 CFR 312.21(a)) in complying

19  with relevant current good manufacturing practice as required by § 501(a)(2)(B) of the Federal
20  Food, Drug, and Cosmetic Act (FD&C Act). Controls for producing an investigational new drug
21  for use in a phase 1 study are primarily aimed at ensuring subject safety. The Agency believes
22  that applying quality control (QC) principles to the production of investigational products (i.e.,
23 interpreting and implementing CGMPs consistent with good scientific methodology) will

24 facilitate the initiation of investigational studies in humans and protect study subjects. When

25  finalized, this guidance will replace the 1991 Guideline on the Preparation of Investigational

26 New Drug Products (Human and Animal) for the production of IND products for phase 1 clinical
27  trials described in the Scope section of this guidance.

29  This guidance is being issued concurrently with a direct final rule (and companion proposed

30  rule), which specifies that the particular requirements in Part 211 (21 CFR 211) need not be met
31  for most investigational drugs manufactured for use during phase 1 development. Instead, the
32 Agency recommends the approaches outlined in this guidance for complying with § 501(a)(2)(B)
33  of the FD&C Act.

35 FDA's guidance documents, including this guidance, do not establish legally enforceable

36  responsibilities. Instead, guidances describe the Agency's current thinking on a topic and should
37  be viewed only as recommendations, unless specific regulatory or statutory requirements are

38 cited. The use of the word should in Agency guidances means that something is suggested or
39  recommended, but not required.

! This guidance has been prepared by an Agency working group with representatives from the Center for Drug
Evaluation and Research (CDER), Center for Biologics Evaluation and Research (CBER), and the Office of
Regulatory Affairs (ORA), at the Food and Drug Adminstration.
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1. BACKGROUND

The FD&C Act specifies that drugs must be manufactured, processed, packed, and held in
accordance with current good manufacturing practice (CGMP), or they are deemed to be
adulterated. In September 1978, FDA implemented revised CGMP regulations for drug and
biological products (see 21 CFR Parts 210 and 211). These regulations were written primarily
with commercial manufacturing in mind. Although the Agency stated at the time that the
regulations applied to all types of pharmaceutical production,” we indicated in the preamble to
the regulations that we were considering proposing additional regulations governing drugs used
in investigational clinical studies.

In 1991, the Agency issued the Guideline on the Preparation of Investigational New Drug
Products (Human and Animal). However, the 1991 document did not discuss all manufacturing
situations, including, for example, small- or laboratory-scale production of investigational new
drugs. In addition, the 1991 document did not address fully the Agency's expectation that an
incremental approach to manufacturing controls would be taken during investigational drug
development, which for most products includes a change in production scale.

This guidance (once finalized) and the regulation it complements, once finalized, will represent
the Agency's effort to proceed with its plans to formally describe an approach to aide
manufacturers in implementing manufacturing controls that are appropriate for the stage of
development. The use of this approach recognizes that some controls and the extent of controls
needed to achieve appropriate product quality differ not only between investigational and
commercial manufacture, but also among the various phases of clinical studies. Consistent with
the Agency's CGMP for the 21 Century initiative,® where applicable, manufacturers are also
expected to implement controls that reflect product and production considerations, evolving
process and product knowledge, and manufacturing experience.

This guidance describes FDA'’s current thinking regarding controls for special production
situations (e.g., a laboratory setting, exploratory studies, multi-product and multi-batch testing)
and specific types (e.g., biological/biotechnology products, aseptically processed products) of
investigational new drug (IND) products manufactured for use during phase 1 clinical trials as
described in the Scope section of this guidance. As the new rule specifies, the particular
requirements in Parts 211 (21 CFR 211) need not be met for certain exploratory products
manufactured for use during phase 1 clinical trials.

2 Preamble to the CGMP 1978, comment #49. “The Commissioner finds that, as stated in 211.1, these CGMP
regulations apply to the preparation of any drug product for administration to humans or animals, including those
still in investigational stages. It is appropriate that the process by which a drug product is manufactured in the
development phase be well documented and controlled in order to assure the reproducibility of the product for
further testing and for ultimate commercial production. The Commissioner is considering proposing additional
CGMP regulations specifically designed to cover drugs in research stages.”

® See http://www.fda.gov/cder/gmp/21stcenturysummary.htm.

* We are considering issuing additional guidance and/or regulations to clarify the Agency's expectations with regard
to fulfilling the CGMP requirements when producing investigational drugs for phase 2 and phase 3 clinical studies.
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When finalized, this guidance will replace the 1991 Guideline on the Preparation of
Investigational New Drug Products (Human and Animal) for the production of IND products for
phase 1 clinical trials described in the Scope section of this guidance. Phase 2 and 3 production
will continue to be subject to those portions of 210 and 211 that are applicable.

I11.  SCOPE

This guidance applies to the following:

Investigational new human drug and biological products (including finished dosage forms
used as placebos) intended for human use during phase 1 development, including, for
example, investigational recombinant and nonrecombinant therapeutic products, vaccine
products, allergenic products, in vivo diagnostics, plasma derivative products, blood and
blood components, gene therapy products, and somatic cellular therapy products (including
xenotransplantation products) that are subject to CGMP requirements of § 501(a)(2)(B) of
the FD&C Act.

The guidance applies to investigational products whether they are produced in small- or large-scale
environments because such studies are typically designed to assess tolerability or feasibility for
further development of a specific drug or biological product. However, if an investigational drug
has already been manufactured by an IND sponsor for use during phase 2 or phase 3 studies or has
been lawfully marketed, manufacture of such a drug must comply with the appropriate sections of
21 CFR Part 211 for the drug to be used in any subsequent phase 1 investigational studies,
irrespective of the trial size or duration of dosing.

This guidance does not apply to the following:

Human cell or tissue products regulated solely under Section 361 of the PHS Act

Clinical trials for products subject to the device approval or clearance provisions of the
Food, Drug, and cosmetic Act

Investigational new drugs manufactured for phase 2 and 3 studies

Already approved products that are being used during phase 1 studies (e.g., for a new
indication)

If clarification on applicability of this guidance to a specific clinical study is needed, please
contact the appropriate center with responsibility for review of the IND.

We recommend that this guidance be used as a companion to other guidances describing the
chemistry, manufacturing, and control (CMC) information submitted and reviewed in an IND
application for phase 1 studies (References 1, 2, 3). At this stage of development, in many cases,
manufacture of the active ingredient and the final investigational product will be accomplished
through a series of steps within a single facility. Producers of new active pharmaceutical
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ingredients (also referred to as an API or drug substance) must also conform with CGMP as
required in 8 501(a)(2)(B) of the FD&C Act. Guidance on CGMP for the manufacture of new
API for some products used in clinical studies is also available (Reference 4). Such producers
should implement controls appropriate to the stage of development and, thus, may want to
consider the recommendations described in this guidance.

IV. STATUTORY AND REGULATORY REQUIREMENTS

Section 501(a)(2)(B) of the FD&C Act requires drugs, which include investigational new drugs,
to comply with current good manufacturing practice:

A drug...shall be deemed adulterated...if...the methods used in, or the facilities or
controls used for, its manufacture, processing, packing, or holding do not conform to or
are not operated or administered in conformity with current good manufacturing
practice to assure that such drug meets the requirements of this chapter as to safety and
has the identity and strength, and meets the quality and purity characteristics, which it
purports or is represented to possess

Certain of the requirements of 21 CFR Parts 211, which implement section § 501(a)(2)(B) of the
FD&C Act, were directed at commercial manufacture of products, typically characterized by
large, repetitive, commercial batch production (e.g., those that address expiration dating

(8 211.137(g)), and warehousing (8 211.142) and are not relevant to the manufacture of most
drugs for investigational use for phase 1 studies.

In addition, section 505(i) of the FD&C Act (21 U.S.C. 355(i)) directs FDA to promulgate
regulations governing investigational drugs to protect human subjects enrolled in investigations.
Under these regulations (21 CFR 312), sponsors must submit information — for example CMC
information (8 312.23(a)(7)) — about a drug or biological product when submitting an IND
application (References 1, 2, 3). FDA reviews the submitted information to determine whether
the drug to be used in the investigation has the identity, quality, purity, strength, and potency
necessary to ensure the safety of the subjects in the proposed phase 1 study. In certain
circumstances, the Agency may choose to conduct an inspection (e.g., if there is insufficient
information to assess the risks to subjects or if the subjects would be exposed to unreasonable
and significant risk). Alternatively, the Agency could decide to place a proposed or ongoing
phase 1 investigation on clinical hold or terminate the IND. Such actions can also be taken if
there is evidence of inadequate quality control procedures that would compromise the safety of
an investigational product.

V. RECOMMENDATIONS FOR COMPLYING WITH THE STATUTE

This guidance outlines approaches that sponsors and producers of phase 1 investigational new
drugs can use to comply with the requirements of CGMP under section 501(a)(2)(B) of the
FD&C Act. These recommendations are designed to provide approaches to CGMP that
appropriately address factors associated with the production of clinical supplies for use in most

G:\6164dft.doc 4
1/9/2006



159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183

184
185

186
187
188

189
190
191
192

193
194
195
196
197
198
199
200
201
202

Contains Nonbinding Recommendations

Draft — Not for Implementation

phase 1 studies. The recommendations will also help provide an appropriate quality framework
for a variety of investigational new drugs manufactured in various situations.

During product development, the quality and safety of investigational drug products are
maintained, in part, by having appropriate quality control (QC) procedures in effect. Using
established or standardized procedures will also facilitate the production of equivalent or
comparable investigational product for further clinical study as needed.

Adherence to QC procedures during phase 1 development occurs largely through having:

e Written procedures that are well defined
e Equipment that is adequately controlled
e Data from production, including testing, that are accurately and consistently recorded

Producers may have acceptable alternative ways of meeting the objectives described in this
guidance. It is the responsibility of the sponsors/producers to provide and use such methods,
facilities, and controls to ensure that the investigational drug meets appropriate standards of
safety, identity, strength, quality, and purity. Producers of investigational products should
consider carefully how to best ensure the implementation of standards, practices and procedures
that conform to CGMP for their specific product and production operation.

A number of technologies and resources are available for use that can facilitate conformance
with CGMP and help streamline product development. Some examples include:

e Use of disposable equipment and process aids, which can reduce cleaning burden

e Use of prepackaged Water For Injection (WFI) and presterilized containers, which can
eliminate the need for additional equipment or qualifying existing equipment

e Use of process equipment that is closed (i.e., product not exposed to the environment
during processing), which can alleviate the need for stricter room classification for air
quality

e Use of contract or shared production facilities and testing laboratories, for production and
testing (including specialized services) of investigational product. Some academic
institutions have developed shared production and testing facilities that can be used by
institutional sponsors.

Because the sponsor is responsible for important aspects of the clinical investigation, we
recommend that sponsors and producers consider carefully the risks from the production
environment that might adversely affect the resulting quality of an investigational product,
especially when the investigational product is produced in laboratory facilities that are not
expressly or solely designed for their production. For example, of particular importance is the
susceptibility of a product to contamination or cross contamination with other substances (e.g.
chemicals, biological substances, adventitious agents) that may be present from previous or
concurrent research or production activities.
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We recommend the following:

e A formal evaluation of the production environment to identify potential hazards

e Taking of appropriate actions prior to and during production to minimize risks and
safeguard the quality of the investigational product

Some recommendations pertaining to specific areas of CGMP follow. Consistent with the statute
(8 501(a) (2) (b)), CGMP must be in effect for the production of each investigational drug batch
used in clinical trials. The following recommendations provide for flexibility to allow producers
to implement controls appropriate for their specific situation and application. Producers should
establish production controls based on a risk assessment for the product and manufacturing
process and follow good scientific and quality control principles when implementing specific
practices and procedures for CGMP.

A. Personnel

All personnel should have the education, experience and training or any combination thereof to
enable that person to perform the assigned function. In particular, personnel should have the
appropriate experience to prepare the investigational product and be familiar with QC principles
and acceptable methods for complying with the statutory requirement of CGMP, such as the
recommendations outlined in this guidance.

B. Quality Control Function

We recommend that every producer establish a QC plan and document that plan in writing. For
example, a sound QC plan should provide for the following functions:

e Responsibility for examining the various components used in the production of a product
(e.g., containers, closures, in-process materials, packaging materials, and labeling) to
ensure that they are appropriate and meet defined, relevant quality standards

e Responsibility for review and approval of production procedures, testing procedures, and
acceptance criteria

e Responsibility for releasing or rejecting each clinical batch based upon a cumulative
review of completed production records and other relevant information (e.g., procedures
were followed, product tests performed appropriately, acceptance criteria met)

e Responsibility for investigating and initiating corrective action if unexpected results or
errors occur during production

We also recommend that QC responsibilities be performed independently from production
responsibilities. When activities such as testing, commonly performed by dedicated QC
personnel in commercial manufacture, are performed by production personnel, adequate controls
should be in place (e.g., segregation of testing from production so as to not contaminate testing
or negatively affect test results).
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However, in limited circumstances, depending on the size and structure of an organization, all
QC functions could be performed by the same individual. For example, in some small
operations, it may be justified to have the same individual perform both production and QC
functions, including release or rejection of each batch. Under such circumstances, we
recommend that another qualified individual not involved in the production operation carry out
an additional, periodic review of production records. It is important to note that quality should
be the responsibility of all personnel involved in manufacturing

C. Facility and Equipment

Any facility, including a laboratory, used for production of investigational drugs for use in phase
1 studies should have adequate work areas and equipment for the intended task:

e Sufficient space, clean environment, appropriate construction
e Appropriate lighting, ventilation, and heating
e Appropriate cooling, plumbing, washing, and sanitation

e Appropriate air handling systems (e.g., laminar flow hoods) to aid in preventing
contamination and cross-contamination of product

e Appropriate equipment that will not contaminate the product or otherwise be reactive,
additive, or absorptive with the product and that is properly maintained, calibrated,
cleaned, and sanitized at appropriate intervals following written procedures

We recommend that all equipment used for a particular process be identified and documented in
the production record. We also recommend that the provisions in section VI1.D, Sterile
Products/Aseptically Processed Products, be followed for investigational products prepared using
aseptic processing.

Use of procedural controls in an appropriate facility promotes orderly production and aids in
preventing contamination, cross contamination and mix-ups (see Section VI.B).

D. Control of Components

We recommend there be written procedures describing the handling, review, and acceptance and
control of components used in the production of an investigational product. Components should
be controlled (e.g., segregated, labeled) until they have been examined or tested, as appropriate,
and released for use in production. It is important to handle and store components in a manner
that prevents degradation or contamination. We recommend keeping a record (e.g., log book)
containing relevant information on all components. Information to record would include receipt
date, quantity of the shipment, supplier's name, component lot number, investigational product
batch number, storage conditions, and corresponding expiration date.

We recommend establishing acceptance criteria for specified attributes on each component. For
some components, all relevant attributes or acceptance criteria may not be known at this stage of
product development. However, attributes and acceptance criteria selected for assessment
should be based on scientific knowledge and experience for use in the specific investigational
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drug. The component attributes and acceptance criteria will be reviewed in the IND application
(Ref 1-3).

We recommend that the certificate of analysis (COA) and/or other documentation on each lot of
component be examined to ensure that it meets established acceptance criteria for specified
attributes. For some materials (e.g., human and animal derived), documentation should include
information on sourcing and/or test results for adventitious agents, as appropriate. If
documentation for a component is incomplete, testing for the incomplete attribute of the
component is recommended. For each batch of the drug substance (or API), we strongly
recommend performing confirmatory identity testing, regardless of whether documentation has
been provided.

E. Production and Documentation

We recommend that production of investigational products follow written production procedures
that provide the following:

e A rrecord of laboratory testing and production data that details the components,
equipment, and procedures used. We recommend that sponsors retain documentation
sufficient to replicate the production process. Similarly, if production of a clinical batch
is initiated but not completed, we recommend that the record include an explanation of
why production was terminated.

e A record of changes in procedures and processes used for subsequent batches along with
the rationale for any changes

e A record of the microbiological controls that have been implemented (including written
procedures) for the production of sterile processed investigational new drugs that are
covered by this guidance. We also recommend the use of aseptic techniques and the
control of in-process components designed to prevent microbial and endotoxin
contamination (see Section VI.D, Sterile Products/Aseptically Processed Products).

F. Laboratory Controls
1. Testing

Analytical tests used in production (e.g., testing of components, in-process material, packaging,
drug product) should be scientifically sound (e.g., specific, sensitive, and accurate) and
reproducible for the specified purpose. We recommend that tests be performed under controlled
conditions and follow written procedures describing the testing methodology.

Laboratory testing of the investigational product to evaluate identity, strength, potency, purity,
and quality attributes should be performed, as appropriate. Specified attributes should be
monitored, and acceptance criteria applied appropriately. For known safety-related concerns,
specifications should be established and met. For some product attributes, all relevant
acceptance criteria may not be known at this stage of product development. This information
will be reviewed in the IND submission (References 1, 2, 3).
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We recommend that laboratory equipment be calibrated at appropriate intervals and be
maintained according to established written procedures to ensure reliability of test results. We
recommend that personnel verify that the equipment is in good working condition when samples
are analyzed (e.g., systems suitability).

We further recommend that a representative sample from each product batch be retained. When
feasible, we recommend that the sample consist of twice the quantity necessary to conduct release
testing (excluding any testing for pyrogenicity and sterility). We recommend that the samples be
appropriately stored and retained for at least 2 years following study termination, or withdrawal of
the IND application.

2. Stability

We recommend that sponsors initiate a stability study using representative samples of the
investigational new drug to monitor the stability and quality of the product during the clinical
investigation (i.e., date of manufacture through date of last administration).

G.  Container Closure and Labeling

When an investigational new drug covered by this guidance will be stored or shipped, the
product should be suitably packaged to protect it from alteration, contamination, and damage
during conditions of storage, handling, and shipping. We recommend that labeling and storage
operations be controlled to prevent the possibility of mix-ups.

H. Distribution

As it relates to phase 1 trials, the term distribution includes the transport of an investigational
new product covered by this guidance to clinical investigators and, ultimately, to the subjects
enrolled in the study. Products should be handled in accordance with labeled conditions (e.g.,
temperature) to ensure retention of the quality of the product. A distribution record of each batch
of investigational new drug covered by this guidance must be sufficiently detailed to allow
traceability and facilitate recall of the product if necessary (§ 312.57).°

l. Recordkeeping

As indicated in previous sections, we recommend that sponsors keep complete records relating to
the quality and operation of the production processes, including:
e Equipment maintenance and calibration
Production records and related analytical test records
Distribution records
All quality control functions
Component records

® IND regulation 21 CFR 312.57 governs the retention of all records required by Part 312 (see 21 CFR 312.57(C)).

G:\6164dft.doc 9
1/9/2006



Contains Nonbinding Recommendations

Draft — Not for Implementation

376

377  Under the applicable IND regulations, sponsors must retain records for at least 2 years after a
378  marketing application is approved for the drug, or if an application is not approved for the drug,
379 until 2 years after shipment and delivery of the drug for investigational use is discontinued and
380 the FDA is notified.’

381

382

383 VI SPECIAL PRODUCTION SITUATIONS

384

385 A. Screening Studies/Microdose Producers

386

387 A screening study, which is performed under an exploratory IND application, is intended to
388  compare the properties of related active moieties to screen for the preferred compound or

389  formulations for additional clinical development under a traditional IND application (Reference
390  5). Screening studies involve single-dose or short-term (e.g., <7 days of dosing) studies in

391  humans of up to 5 chemically or pharmacologically related new chemical entities.

392

393  Microdose studies are defined as studies in which participants are administered a single dose of
394  less than 1/100™ of the dose calculated to yield a pharmacological effect of the test substance
395  based on primary pharmacodynamic data obtained in vitro and in vivo (typically doses in, or
396  below the low microgram range) and at a maximum dose of < 100 micrograms.

397

398  These types of investigational studies are often performed in small-scale laboratories or research
399  organizations.’ In such cases, special considerations are warranted. For example, when the
400 same area or room is used for both the production of investigational products and research, we
401 recommend that the sponsor segregate the operations sufficiently to

402

403 e Promote the orderly handling of materials and equipment

404 e Avoid contamination of equipment and product by other substances, personnel, or
405 environmental conditions

406 e Prevent mix-ups

407

408 Reagents and components used for investigational product production may be stored safely in the
409  same area as those used for research as long as they are properly labeled and organized in a

410  manner that avoids mix-ups or unintended use.

411

412  Finally, we recommend that equipment be used for a single purpose (i.e., research only or

413  production only) at any given time.

414

415 B. Multi-Product Facilities

416

® Ibid.

" A draft guidance entitled Exploratory IND Studies issued in April 2005. The guidance clarifies what preclinical
and clinical issues (including chemistry, manufacturing, and controls issues) should be considered when planning
exploratory studies. Once finalized, it will represent the Agency's thinking on this topic.
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Ideally, we recommend that one product be produced in an area or room at any given time
separate from unrelated activities. However, the same area or room could be used for multiple
purposes, including production of other investigational products or laboratory research, provided
that appropriate cleaning and control procedures are in place to ensure that there is no carry-over
of materials or products or mix-ups. We recommend that in such cases, the design or layout of
an area promote the orderly handling of materials and equipment, the prevention of mix-ups, and
the prevention of contamination of equipment or product by substances, previously produced
products, personnel, or environmental conditions.

Additional controls could include procedures for clearing the room of previous product
materials, product segregation, component segregation, and use of unique identifiers. We
recommend that the implemented controls be assessed periodically to evaluate their
effectiveness. Appropriate corrective action should be taken as a result of this assessment, or
when other events warrant.

C. Biological and Biotechnological Products
1. General Considerations

Some biological and biotechnology investigational products, including those made from
pathogenic microorganisms, spore-forming microorganisms, transgenic animals and plants, live
viral vaccines, and gene therapy vectors, warrant additional containment considerations. We
encourage early discussions with the applicable Agency center (i.e., product and facility group
with responsibility for the product) prior to engaging in the production of such IND products.

The production process is critical to ensuring the correct composition and safety of biological
and biotechnology products. For these products, it can be difficult to distinguish changes in
quality attributes, or predict the impact of observed changes in quality attributes on safety. This
is especially true for phase 1 studies where knowledge and understanding of an investigational
new drug is limited and where comprehensive product characterization is often unavailable,
especially for products that are difficult to characterize. Therefore, it is critical, beginning with
phase 1 studies, to adequately control and document the production process in conjunction with
appropriate testing to reproduce comparable IND product as necessary. Retained samples (e.g.,
drug substance, drug product, intermediate, in-process material) that can be subsequently
analyzed for comparison, can provide important links in reproducing comparable biological and
biotechnological products.

We recommend that appropriate equipment qualification and controls in production be in place
to ensure that units with safety-related functions (e.g., viral clearance, virus/toxin attenuation,
pasteurization) will perform as intended. Specific testing may also serve to complement these
functions. We recommend that testing for safety-related purposes such as viral loads, bioburden,
detoxification of bacterial toxins, virus clearance or inactivation, and clearance of substances
(e.g., antibiotics, chemicals) be used in production and that adventitious agent testing be
established as appropriate.
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Of particular importance in evaluating the environment to be used for production (see section V)
is the susceptibility of biotechnology and biological products to contamination with biological
substances including microbial adventitious agents (e.g., bacterial, viral, mycoplasm) that may
remain from previous research or production activities.

2. Multi-Product Facilities

In addition to the recommendation in section V1.B, we recommend that multi-product facilities
have cleaning and testing procedures in place that ensure prevention and/or detection of
contamination by adventitious agents. To the extent possible, dedicated equipment and/or
disposable parts (e.g., tubing) is recommended. For multi-product areas, we recommend that
procedures be established to prevent cross-contamination and that demonstrate removal of the
previously manufactured product from shared equipment and work surfaces, especially if live
viral and vector processing occurs in a production area.

3. Gene Therapy and Cellular Therapy Products

Due to the wide variety and unique production aspects of investigational gene and cellular
therapy products, producers should consider the appropriateness of additional or specialized
controls. Although we recommend that investigational cell and gene therapy products be
produced following the recommendations in this guidance, we recognize that it may not be
possible to follow each recommendation. For example, with some cellular products, it may be
impossible to retain samples of the final cellular product due to the limited amounts of material
available. We recommend that reasons for adopted approaches be included in the records on the
investigational product.

4. Multi-Batch Producers

We are aware that, in some cases, investigational biological and biotechnology products covered
by this guidance may be produced as frequently as one batch per subject in phase 1 studies (e.g.,
therapeutic vaccines, cell therapies, gene therapies). Production of multiple batches will allow
additional production and testing information to accumulate in an accelerated manner as
compared to more conventional products. It is also important to have and adhere to appropriate
control procedures that enable the consistent manufacture of comparable drug substance and
drug products.

When producing multiple batches of the same investigational product, we recommend that
producers periodically conduct and document internal performance reviews. We recommend
that such a review assess the control and consistency of the production process and overall
product quality. This review would fall outside of routine production operations and would be
conducted to assess procedures, practices, and information, including data generated from
production and investigational new drug testing. Based on the review, appropriate modifications
and corrective actions can be taken to control procedures and production operations. The data
generated with each batch can also allow the producer to establish and/or refine acceptance
criteria as experience and knowledge permits and, therefore, to achieve more consistent
investigational new drug production.
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D. Sterile Products/Aseptically Processed Products

We recommend that special precautions be taken for investigational new drugs intended to be
sterile. Thorough consideration should be given to controls for aseptic processing. The
following examples are recommendations that should be considered:

Conducting aseptic manipulation in an aseptic workstation under laminar flow conditions
(e.g., an air classification of Class 100). Some examples of workstations include a
laminar air flow workbench, biosafety cabinets, or barrier isolator system.

Disinfecting the entire aseptic workstation as appropriate (e.g., before aseptic
manipulation, or between different operations during the same day).

Ensuring that items within a laminar airflow aseptic workstation not interrupt the airflow.
Disinfecting gloves or changing them frequently when working in the laminar flow hood.

Disinfecting the surface of nonsterile items (e.g., test tube rack, and the overwrap for
sterile syringes and filters) with sterile disinfectant solution before placing them in the
laminar flow hood.

Performing manipulations of drug or components subsequent to a sterilizing step under
appropriate conditions.

Documenting and following all procedures intended to maintain the sterility of the
components, in-process materials, and final product.

Qualifying sterility tests (e.g., USP <71>) to demonstrate that the test article does not
interfere with the test.

Employing aseptic technique and control of microbiological impurities in components
designed to prevent microbial and endotoxin contamination.

Training personnel using aseptic techniques in those techniques.

Qualifying for use equipment used for sterilization; performing appropriate calibration;
keeping maintenance records.

Creating documentation to support the use of sterile components and disposable
equipment (e.qg., filters, bags, containers) in the form of Sterilization/certification of
analysis, or demonstration that the sterilization method is validated.

Ensuring that release of the final product by the QC unit, or person, include an acceptable
review of production records demonstrating that aseptic procedures and precautions were
followed.

Ensuring that final products are not released until acceptable results of sterility testing are
known. We understand that products with a short shelf-life (e.g., radiopharmaceuticals,
cellular products) may have to be released while results of the sterility test are pending
based on results from other relevant tests (e.g., assessment of sterile filtration by bubble
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point filter integrity test, cell product — a negative gram stain, or other rapid microbial
detection test and negative endotoxin test)). We recommend that positive results from
sterility or other relevant tests result in an investigation to determine the cause of
contamination followed by corrective action if warranted.
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GLOSSARY

Acceptance Criteria - numerical limits, ranges, or other suitable measures for acceptance of test
results that the drug substance or drug products or materials at other stages of their manufacture
should meet

Active Pharmaceutical Ingredient (API) (or Drug Substance) - any substance or mixture of
substances intended to be used in the manufacture of a drug (medicinal) product and that, when
used in the production of a drug, becomes an active ingredient of the drug product. Such
substances are intended to furnish pharmacological activity or other direct effect in the diagnosis,
cure, mitigation, treatment, or prevention of disease or to affect the structure and function of the
body.

Batch - a specific quantity of a drug or other material intended to have uniform character and
quality, within specified limits, and produced according to a single production order during the
same cycle of manufacture

Component - any ingredient intended for use in the manufacture of a drug product, including
those that may not appear in such drug product

Contamination - the undesired introduction of impurities of a chemical or microbiological
nature, or of foreign matter, into or onto a raw material, in-process material, or IND product
during production, sampling, packaging, or repackaging, storage or transport

Cross-Contamination - contamination of a material or IND product with another material or
product

Drug product - a finished dosage form (e.g., tablet, capsule, solution) that contains an active
drug ingredient generally, but not necessarily, in association with inactive ingredients. The term
also includes a finished dosage form that does not contain an active ingredient, but is intended to
be used as a placebo.

In-process material - any material fabricated, compounded, blended, or derived by chemical
reaction (e.g., intermediate) that is produced for, and used in, the preparation of the drug product

Investigational new drug (IND product) - a new drug or biological drug that is used in a
clinical trial. The term also includes a biological product that is used in vitro for diagnostic
purposes.

Microdose studies - studies in which participants are administered a single dose of less than

1/100" of the dose calculated to yield a pharmacological effect of the test substance based on
primary pharmacodynamic data obtained in vitro and in vivo (typically doses in, or below the
low microgram range) and at a maximum dose of < 100 micrograms.
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Production - all operations involved in the preparation of an IND product from receipt of
materials through distribution including processing, storage, packaging, labeling laboratory
testing and quality control

Screening study - a study that is performed under an exploratory IND application, is intended to
compare the properties of related active moieties to screen for the preferred compound or
formulations for additional clinical development under a traditional IND application.

Specification - a list of tests, references to analytical procedures, and appropriate acceptance criteria
that are numerical limits, ranges, or other criteria for the tests. It establishes the set of criteria to which a
drug substance or drug product should conform to be considered acceptable for its intended use.
Conformance to specification means that the material, when tested according to the listed
analytical procedures, will meet the listed acceptance criteria

Sponsor - person who takes responsibility for and initiates a clinical investigation
Quality Units - an organizational unit that fulfills quality control responsibilities. This can be in

the form of separate QC units or a single individual or group, depending upon the size and
structure of the organization.
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