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Q1A
STABILITY TESTING OF NEW DRUG SUBSTANCES AND PRODUCTS

Objectives of the Guideline
 This guideline is a revised version of the ICH Q1A guideline stability data package for a new drug substance or drug product
 To define stability data package that sufficient for a registration
application within the 3 regions of the EC, Japan, and the United
States.
 To maintain the quality of drug products, in relation to safety ,
efficacy & acceptability throughout the propose shelf life.
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Genaral Principles
The purpose of stability testing are
 To provide evidence on how the quality of a drug substance or
drug product varies with time under the influence of a variety of
environmental factors such as temperature, humidity, and light
 To establish a re-test period for the drug substance or a shelf life
for the drug product and recommended storage conditions.

 The choice of test conditions defined in this guideline is based on
an analysis of the effects of climatic conditions in the three regions
of the EC, Japan and the United States.
 The mean kinetic temperature in any part of the world can be
derived from climatic data, and the world can be divided into four
climatic zones, I-IV.
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Genaral Principles
The purpose of stability testing are
 This guideline addresses climatic
zones I and II.
 The principle has been established
that stability information generated
in any one of the three regions of
the EC, Japan and the United States
would be mutually acceptable to the
other two regions, provided the
information is consistent with this
guideline and the labeling is in
accord with national/regional
requirements.
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1. Drug Substance
General
Information on the stability of the drug substance is an integral part of
the systematic approach to stability evaluation

Stress Testing
Stress testing of drug substance help to determine degradation
product, established the degradation pathway and validate the stability
indicating power of analytical procedures.
This include the effect of:
 Temperature
 Humidity(75%RH or greater).
 Oxidation ,& photolysis on the drug substance.
 Hydrolysis across a wide range of pH Values when in solution or
suspension.
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Selection of Batches
 Data from formal stability studies should be provide on at least 3
primary batches of the drug substances.
 Batches should be manufactured to a minimum of pilot scale by the
same synthetic routes & using a method of manufacturing procedure
that simulates the final process to be used for final production
batches.
 The overall quality of drug substance placed on formal stability study
should be representative of quality of material to be made on a
production scale.
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Container Closure System
The stability studies should be conducted on the drug substance
packaged in a container closure system that is the same as or
simulates the packaging proposed for storage and distribution.

Specification
 It is a list of tests, reference to analytical procedures, and
proposed acceptance criteria, is addressed in ICH Q6A and Q6B.
In addition, specification for degradation products in a drug
substance is discussed in Q3A.
 Stability studies should include testing of those attributes of the
drug substance that are susceptible to change during storage
and are likely to influence quality, safety, and/or efficacy. The
testing should cover, as appropriate, the physical, chemical,
biological, and microbiological attributes.
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Testing Frequency
 For drug substances with a proposed re-test period of at least 12
months, the frequency of testing at the long term storage condition
should normally be every 3 months over the first year, every 6
months over the second year, and annually thereafter through the
proposed re-test period.

 At the accelerated storage condition, a minimum of three time
points, including the initial and final time points (e.g., 0, 3, and 6
months), from a 6-month study is recommended.
 For intermediate study minimum four time points, including the initial
and final time points (e.g., 0, 6, 9, 12 months), from a 12- month
study is recommended
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Storage Conditions
 In general, a drug substance should be evaluated under storage
conditions with appropriate tolerances that test its thermal stability
and sensitivity to moisture.
 The storage conditions & the lengths of studies chosen should be
sufficient to cover storage, shipment, and subsequent use.

General case
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Drug substances intended for storage in a refrigerator

Drug substances intended for storage in a freezer
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Stability Commitment
 When available long term stability data on primary batches do not
cover the proposed re-test period granted at the time of approval,
a commitment should be made to continue the stability studies
post approval in order to firmly establish the re-test period.
 If the submission includes data from stability studies on at least
three production batches, a commitment should be made to
continue the study on more then 3 future production batches.
 If the submission does not include stability data on production
batches, a commitment should be made to this
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Evaluation
 The evaluation of stability information is a systemic approach
which include the evaluation of results from the physical, chemical,
biological and microbiological tests.
 The purpose of the stability study is to establish shelf life (based
on testing a minimum of three batches of the drug substances)
and label storage conditions applicable to all future batches.
 Any evaluation should consider not only the assay but also
degradation product so stability indicating methods used for
evaluation.
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Statements/Labeling
 A storage statement should be established for the labeling in
accordance with relevant national/regional requirements.
 The statement should be based on the stability evaluation of the drug
substance. Where applicable, specific instructions should be
provided, particularly for drug substances that cannot tolerate
freezing. Terms such as “ambient conditions” or “room temperature”
should be avoided.
 A re-test period should be derived from the stability information, and
a retest date should be displayed on the container label if appropriate.

 Expiration date should be mention on container label.
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2. Drug Product

General
 The design of the formal stability studies for the drug product should
be based on knowledge of the behavior and properties of the drug
substance

Photostability Testing
Photostability testing should be conducted on at least one primary
batch of the drug product if appropriate. The standard conditions for
photostability testing are described in ICH Q1B.

Selection of Batches
 Data from stability studies should be provided on at least three
primary batches of the drug product.
 Two of the three batches should be at least pilot scale batches and
the third one can be smaller, if justified. Where possible, batches of
the drug product should be manufactured by using different batches
of the drug substance.
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Container Closure System
 Stability testing should be conducted on the dosage form packaged
in the container closure system proposed for marketing (including,
as appropriate, any secondary packaging and container label).
 Any available studies carried out on the drug product outside its
immediate container or in other packaging materials can form a
useful part of the stress testing of the dosage form or can be
considered as supporting information, respectively

Specification
 Specification, which is a list of tests, reference to analytical
procedures, and proposed acceptance criteria, including the
concept of different acceptance criteria for release and shelf life
specifications, : ICH Q6A and Q6B.
 In addition, specification for degradation products in a drug product
is addressed in Q3B.
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Specification
 Stability studies should include testing of those attributes of the drug
product that are susceptible to change during storage and are likely
to influence quality, safety, and/or efficacy.
 Shelf life acceptance criteria should be derived from consideration
of all available stability information.

Testing Frequency
 The frequency of testing at the long term storage condition should
normally be every 3 months over the first year, every 6 months over
the second year, and annually thereafter through the proposed shelf
life.
 At the accelerated storage condition, a minimum of three time points,
including the initial and final time points (e.g., 0, 3, and 6 months),
from a 6-month study is recommended.
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Storage Conditions
 Drug product should be evaluated under storage conditions (with
appropriate tolerances) that test its thermal stability and, if applicable, its
sensitivity to moisture or potential for solvent loss. The storage conditions
and the lengths of studies chosen should be sufficient to cover storage,
shipment, and subsequent use.
 The long term testing should cover a minimum of 12 months’ duration on at
least three primary batches at the time of submission and should be
continued for a period of time sufficient to cover the proposed shelf life.
Additional data accumulated during the assessment period of the
registration application should be submitted to the authorities if requested.
Data from the accelerated storage condition and, if appropriate, from the
intermediate storage condition can be used to evaluate the effect of short
term excursions outside the label storage conditions (such as might occur
during shipping).
 Long term, accelerated, and, where appropriate, intermediate storage
conditions for drug products are detailed in the sections below. The general
case applies if the drug product is not specifically covered by a subsequent
section.
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General case
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Example of an approach for determining water loss:

Drug products intended for storage in a refrigerator
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Q1B
STABILITY TESTING: PHOTOSTABILITY TESTING OF NEW DRUG SUBSTANCES AND
PRODUCTS
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GENERAL

Preamble

The ICH Harmonized Tripartite
Guideline covering the Stability
Testing of New Drug
Substances and Products
notes that light testing should
be an integral part of stress
testing.
This document is an annex to
the Parent Guideline and
addresses the
recommendations for
photostability testing.

 Normally, photostability testing is
carried out on a single batch
 The guideline primarily addresses
the generation of photostability
information for submission in
Registration Applications for new
molecular entities and associated
drug products.
 The guideline does not cover the
photostability of drugs after
administration (i.e. under
conditions of use) and those
applications not covered by the
Parent Guideline.
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A systematic approach to photostability testing is recommended
covering, as appropriate, studies such as:
 Tests on the drug substance;
 Tests on the exposed drug product outside of the immediate pack;
and if necessary ;
 Tests on the drug product in the immediate pack; and if
necessary ;
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Light Sources
Option 1
 Any light source that is designed to produce an output similar to
the D65/ID65 emission standard such as an artificial daylight
fluorescent lamp combining visible and ultraviolet (UV) outputs,
xenon, or metal halide lamp.
 D65 is the internationally recognized standard for outdoor daylight
as defined in ISO 10977 (1993). ID65 is the equivalent indoor
indirect daylight standard. For a light source emitting significant
radiation below 320 nm, an appropriate filter(s) may be fitted to
eliminate such radiation.

Option 2
For option 2 the same sample should be exposed to both the cool
white fluorescent and near ultraviolet lamp.
1. A cool white fluorescent lamp designed to produce an output
similar to that specified in ISO 10977(1993) ; and
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2. A near UV fluorescent lamp having a spectral distribution from 320 nm to
400 nm with a maximum energy emission between 350 nm and 370 nm; a
significant proportion of UV should be in both bands of 320 to 360 nm and
360 to 400 nm.

Procedure
 For confirmatory studies, samples should be exposed to light providing an
overall illumination of not less than 1.2 million lux hours and an integrated
near ultraviolet energy of not less than 200 watt hours/square meter to
allow direct comparisons to be made between the drug substance and
drug product.
 Samples may be exposed side-by-side with a validated chemical
actinometric system to ensure the specified light exposure is obtained, or
for the appropriate duration of time when conditions have been monitored
using calibrated radiometers/lux meters. An example of an actinometric
procedure is provided in the Annex.
 If protected samples (e.g., wrapped in aluminum foil) are used as dark
controls to evaluate the contribution of thermally induced change to the
total observed change, these should be placed alongside the authentic
sample.
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DECISION FLOW CHART FOR PHOTOSTABILITY TESTING OF DRUG PRODUCTS
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DRUG SUBSTANCE
For drug substances, photostability testing should consist of two parts: forced
degradation testing and confirmatory testing.
 The purpose of forced degradation testing studies is to evaluate the overall
photosensitivity of the material for method development purposes and/or
degradation pathway elucidation.
 Under forcing conditions, decomposition products may be observed that
are unlikely to be formed under the conditions used for confirmatory studies.
This information may be useful in developing and validating suitable
analytical methods.
 If in practice it has been demonstrated they are not formed in the
confirmatory studies, these degradation products need not be further
examined.

27

Q1B
Presentation of Samples
 Care should be taken to ensure that the physical characteristics of the
samples under test are taken into account and efforts should be made,
such as cooling and/or placing the samples in sealed containers, to
ensure that the effects of the changes in physical states such as
sublimation, evaporation or melting are minimized.
 All such precautions should be chosen to provide minimal interference
with the exposure of samples under test. Possible interactions between
the samples and any material used for containers or for general
protection of the sample, should also be considered and eliminated
wherever not relevant to the test being carried out.

 Drug substances that are liquids should be exposed in chemically inert
and transparent containers.
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Analysis of Samples
 At the end of the exposure period, the samples should be examined for
any changes in physical properties (e.g., appearance, clarity, or color of
solution) and for assay and degradants by a method suitably validated
for products likely to arise from photochemical degradation processes.
 Solid drug substance samples are involved, sampling should ensure that
a representative portion is used in individual tests. Similar sampling
considerations, such as homogenization of the entire sample, apply to
other materials that may not be homogeneous after exposure.

Judgement of Results
 The forced degradation studies should be designed to provide suitable
information to develop and validate test methods for the confirmatory
studies.
 The confirmatory studies should identify precautionary measures needed
in manufacturing or in formulation of the drug product, and if light
resistant packaging is needed.
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DRUG PRODUCT
 Normally, the studies on drug products should be carried out in a sequential
manner starting with testing the fully exposed product then progressing as
necessary to the product in the immediate pack and then in the marketing
pack.
 Testing should progress until the results demonstrate that the drug product
is adequately protected from exposure to light. The drug product should be
exposed to the light conditions described under the procedure in section I.C.
 Normally, only one batch of drug product is tested during the development
phase, and then the photostability characteristics should be confirmed on a
single batch selected as described in the Parent Guideline if the product is
clearly photostable or photolabile. If the results of the confirmatory study are
equivocal, testing of up to two additional batches should be conducted.
 For some products where it has been demonstrated that the immediate pack
is completely impenetrable to light, such as aluminium tubes or cans, testing
should normally only be conducted on directly exposed drug product.
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Presentation of Samples
 Care should be taken to ensure that the physical characteristics of the
samples under test are taken into account and efforts, such as cooling and/or
placing the samples in sealed containers, should be made to ensure that the
effects of the changes in physical states are minimized, such as sublimation,
evaporation, or melting.
 All such precautions should be chosen to provide a minimal interference with
the irradiation of samples under test. Possible interactions between the
samples and any material used for containers or for general protection of the
sample should also be considered and eliminated wherever not relevant to the
test being carried out.
 Where practicable when testing samples of the drug product outside of the
primary pack, these should be presented in a way similar to the conditions
mentioned for the drug substance. The samples should be positioned to
provide maximum area of exposure to the light source. For example, tablets,
capsules, etc., should be spread in a single layer.
 If direct exposure is not practical (e.g., due to oxidation of a product), the
sample should be placed in a suitable protective inert transparent container
(e.g., quartz).
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Analysis of Samples
 At the end of the exposure period, the samples should be examined for
any changes in physical properties (e.g., appearance, clarity or color of
solution, dissolution/disintegration for dosage forms such as capsules,
etc.) and for assay and degradants by a method suitably validated for
products likely to arise from photochemical degradation processes.

 When powder samples are involved, sampling should ensure that a
representative portion is used in individual tests. For solid oral dosage
form products, testing should be conducted on an appropriately sized
composite of, for example, 20 tablets or capsules. Similar sampling
considerations, such as homogenization or solubilization of the entire
sample, apply to other materials that may not be homogeneous after
exposure (e.g., creams, ointments, suspensions, etc.). The analysis of
the exposed sample should be performed concomitantly with that of any
protected samples used as dark controls if these are used in the test.
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Judgement of Results
 Depending on the extent of change special labeling or packaging may be
needed to mitigate exposure to light. When evaluating the results of
photostability studies to determine whether change due to exposure to light
is acceptable
 it is important to consider the results obtained from other formal stability
studies in order to assure that the product will be within proposed
specifications during the shelf life (see the relevant ICH Stability and Impurity
Guidelines).
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EVALUATION FOR STABILITY DATA

Current Step 4 version
dated 6 February 2003
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Objectives of the Guideline
 This guideline is intended to provide recommendations on how to use
stability data generated in accordance with the principles detailed in the
ICH guideline “Q1A(R) Stability Testing of New Drug Substances and
Products” to propose a retest period or shelf life in a registration
application.

 This guideline describes when and how extrapolation can be considered
when proposing a retest period for a drug substance or a shelf life for a
drug product that extends beyond the period covered by “available data
from the stability study under the long-term storage condition”
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Scope of the Guideline
 This guideline addresses the evaluation of stability data that should be
submitted in registration applications for new molecular entities and
associated drug products.
 The guideline provides recommendations on establishing retest periods
and shelf lives for drug substances and drug products intended for
storage at or below “room temperature”*. It covers stability studies using
single- or multi-factor designs and full or reduced designs.

General Principles
 The purpose of a stability study is to establish, based on testing a
minimum of three batches of the drug substance or product, a retest
period or shelf life and label storage instructions applicable to all future
batches manufactured and packaged under similar circumstances. The
degree of variability of individual batches affects the confidence that a
future production batch will remain within acceptance criteria throughout
its retest period or shelf life.
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2. Guideline
2.1 General Principles
 important that the drug product be formulated with the intent to provide 100
percent of the labeled amount of the drug substance at the time of batch
release.
 A systematic approach should be adopted in the presentation and
evaluation of the stability information.
 The basic concepts of stability data evaluation are the same for singleversus multi-factor studies and for full- versus reduced-design studies.
Data from formal stability studies and, as appropriate, supporting data
should be evaluated to determine the critical quality attributes likely to
influence the quality and performance of the drug substance or product.
Each attribute should be assessed separately, and an overall assessment
should be made of the findings for the purpose of proposing a retest
period or shelf life. The retest period or shelf life proposed should not
exceed that predicted for any single attribute.
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2.2 Data presentation
 Data for all attributes should be presented in an appropriate format (e.g.,
tabular, graphical, narrative) and an evaluation of such data should be
included in the application.
 The values of quantitative attributes at all time points should be reported
as measured (e.g., assay as percent of label claim). If a statistical
analysis is performed, the procedure used and the assumptions
underlying the model should be stated and justified. A tabulated summary
of the outcome of statistical analysis and/or graphical presentation of the
long-term data should be included.

2.3 Extrapolation
 Extrapolation is the practice of using a known data set to infer
information about future data.
 Extrapolation to extend the retest period or shelf life beyond the period
covered by long-term data can be proposed in the application,
particularly if no significant change is observed at the accelerated
condition.
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2.3 Extrapolation
 Whether extrapolation of stability data is appropriate depends on the extent
of knowledge about the change pattern, the goodness of fit of any
mathematical model, and the existence of relevant supporting dataAn
extrapolation of stability data assumes that the same change pattern will
continue to apply beyond the period covered by long-term data.
 The correctness of the assumed change pattern is critical when
extrapolation is considered. When estimating a regression line or curve to fit
the long-term data, the data themselves provide a check on the correctness
of the assumed change pattern, and statistical methods can be applied to
test the goodness of fit of the data to the assumed line or curve.
 No such internal check is possible beyond the period covered by long-term
data. Thus, a retest period or shelf life granted on the basis of extrapolation
should always be verified by additional long-term stability data as soon as
these data become available.
 Care should be taken to include in the protocol for commitment batches a
time point that corresponds to the end of the extrapolated retest period or
shelf life.
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2.4 Data Evaluation for Retest Period or Shelf Life Estimation for Drug
Substances or Products Intended for Room Temperature Storage
 For drug substances or products intended for storage at room temperature,
the assessment should begin with any significant change at the accelerated
condition and, if appropriate, at the intermediate condition, and progress
through the trends and variability of the long-term data.
 The circumstances are delineated under which extrapolation of retest
period or shelf life beyond the period covered by long-term data can be
appropriate. A decision tree is provided in Appendix A as an aid.

2.4.1 No significant change at accelerated condition
 Where no significant change occurs at the accelerated condition, the
retest period or shelf life would depend on the nature of the long-term
and accelerated data.

41

Q1E
2.4.1.2 Long-term and accelerated data showing little or no change over time
and little or no variability
 Where the long-term data and accelerated data for an attribute show little
or no change over time and little or no variability, it might be apparent that
the drug substance or product will remain well within the acceptance
criteria for that attribute during the proposed retest period or shelf life.
 In these circumstances, a statistical analysis is normally considered
unnecessary but justification for the omission should be provided.
Justification can include a discussion of the change pattern or lack of
change, relevance of the accelerated data, mass balance, and/or other
supporting data as described in the parent guideline.
 Extrapolation of the retest period or shelf life beyond the period covered
by long-term data can be proposed. The proposed retest period or shelf
life can be up to twice, but should not be more than 12 months beyond,
the period covered by long-term data.
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2.4.1.2 Long-term or accelerated data showing change over time and/or
variability
 Where there are differences in stability observed among batches or among
other factors (e.g., strength, container size and/or fill) or factor
combinations (e.g., strength-by-container size and/or fill) that preclude the
combining of data, the proposed retest period or shelf life should not
exceed the shortest period supported by any batch, other factor, or factor
combination.
 Alternatively, where the differences are readily attributed to a particular
factor (e.g., strength), different shelf lives can be assigned to different
levels within the factor (e.g., different strengths). A discussion should be
provided to address the cause for the differences and the overall
significance of such differences on the product.
 Extrapolation beyond the period covered by long-term data can be
proposed; however, the extent of extrapolation would depend on whether
long-term data for the attribute are amenable to statistical analysis
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Data not amenable to statistical analysis
 Where long-term data are not amenable to statistical analysis, but relevant
supporting data are provided, the proposed retest period or shelf life can be
up to one-and-a-half times, but should not be more than 6 months beyond,
the period covered by long-term data.
 Relevant supporting data include satisfactory long-term data from
development batches that are
(1) made with a closely related formulation to,
(2) manufactured on a smaller scale than, or
(3) packaged in a container closure system similar to, that of the primary
stability batches.

Data amenable to statistical analysis
 If long-term data are amenable to statistical analysis but no analysis is
performed, the extent of extrapolation should be the same as when data are
not amenable to statistical analysis.
 However, if a statistical analysis is performed, it can be appropriate to
propose a retest period or shelf life of up to twice, but not more than 12
months beyond, the period covered by long-term data, when the proposal is
backed by the result of the analysis and relevant supporting data.
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2.4.2 Significant change at accelerated condition
 Where significant change occurs at the accelerated condition, the retest
period or shelf life would depend on the outcome of stability testing at the
intermediate condition, as well as at the long-term condition.
 However, if phase separation of a semi-solid dosage form occurs at the
accelerated condition, testing at the intermediate condition should be
performed. Potential interaction effects should also be considered in
establishing that there is no other significant change.

2.4.2.1 No significant change at intermediate condition
 If there is no significant change at the intermediate condition, extrapolation
beyond the period covered by long-term data can be proposed; however,
the extent of extrapolation would depend on whether long-term data for the
attribute are amenable to statistical analysis.
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Data not amenable to statistical analysis
When the long-term data for an attribute are not amenable to statistical
analysis, the proposed retest period or shelf life can be up to 3 months
beyond the period covered by long-term data, if backed by relevant
supporting data.

Data amenable to statistical analysis
When the long-term data for an attribute are amenable to statistical analysis
but no analysis is performed, the extent of extrapolation should be the same
as when data are not amenable to statistical analysis. However, if a statistical
analysis is performed, the proposed retest period or shelf life can be up to
one-and-half times, but should not be more than 6 months beyond, the
period covered by long-term data, when backed by statistical analysis and
relevant supporting data.

2.4.2.2 Significant change at intermediate condition
Where significant change occurs at the intermediate condition, the proposed
retest period or shelf life should not exceed the period covered by long-term
data. In addition, a retest period or shelf life shorter than the period covered
by long-term data could be called for.
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2.5 Data Evaluation for Retest Period or Shelf Life Estimation for Drug
Substances or Products Intended for Storage Below Room Temperature

2.5.1 Drug substances or products intended for storage in a refrigerator
Data from drug substances or products intended to be stored in a
refrigerator should be assessed according to the same principles as
described in Section 2.4 for drug substances or products intended for room
temperature storage, except where explicitly noted in the section below. The
decision tree in Appendix A can be used as an aid.

2.5.1.1 No significant change at accelerated condition
 Where no significant change occurs at the accelerated condition,
extrapolation of retest period or shelf life beyond the period covered by
long-term data can be proposed based on the principles outlined in
Section 2.4.1, except that the extent of extrapolation should be more
limited.
 If the long-term and accelerated data show little change over time and
little variability, the proposed retest period or shelf life can be up to oneand-a-half times, but should not be more than 6 months beyond, the
period covered by long-term data normally without the support of
statistical analysis.
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2.5.1.1 No significant change at accelerated condition
 Where the long-term or accelerated data show change over time and/or
variability, the proposed retest period or shelf life can be up to 3 months
beyond the period covered by long-term data if (1) the long-term data are
amenable to statistical analysis but a statistical analysis is not performed, or
(2) the long-term data are not amenable to statistical analysis but relevant
supporting data are provided.
 Where the long-term or accelerated data show change over time and/or
variability, the proposed retest period or shelf life can be up to one-and-ahalf times, but should not be more than 6 months beyond, the period
covered by long-term data if (1) the long-term data are amenable to
statistical analysis and a statistical analysis is performed, and (2) the
proposal is backed by the result of the analysis and relevant supporting data.
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2.5.1.2 Significant change at accelerated condition
 If significant change occurs between 3 and 6 months’ testing at the
accelerated storage condition, the proposed retest period or shelf life
should be based on the long-term data. Extrapolation is not considered
appropriate. In addition, a retest period or shelf life shorter than the period
covered by long-term data could be called for. If the long-term data show
variability, verification of the proposed retest period or shelf life by
statistical analysis can be appropriate.
 If significant change occurs within the first 3 months’ testing at the
accelerated storage condition, the proposed retest period or shelf life
should be based on long-term data. Extrapolation is not considered
appropriate. A retest period or shelf life shorter than the period covered by
long-term data could be called for. If the long-term data show variability,
verification of the proposed retest period or shelf life by statistical analysis
can be appropriate. In addition, a discussion should be provided to address
the effect of short-term excursions outside the label storage condition (e.g.,
during shipping or handling). This discussion can be supported, if
appropriate, by further testing on a single batch of the drug substance or
product at the accelerated condition for a period shorter than 3 months.
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2.5.2 Drug substances or products intended for storage in a freezer
For drug substances or products intended for storage in a freezer, the retest
period or shelf life should be based on long-term data. In the absence of an
accelerated storage condition for drug substances or products intended to be
stored in a freezer, testing on a single batch at an elevated temperature (e.g.,
5°C ± 3°C or 25°C ± 2°C) for an appropriate time period should be conducted
to address the effect of short-term excursions outside the proposed label
storage condition (e.g., during shipping or handling).

2.5.3 Drug substances or products intended for storage below -20°C
For drug substances or products intended for storage below -20°C, the
retest period or shelf life should be based on long-term data and should
be assessed on a case-by-case basis.
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2.6 General Statistical Approaches
 Where applicable, an appropriate statistical method should be employed to
analyze the long-term primary stability data in an original application. The
purpose of this analysis is to establish, with a high degree of confidence, a
retest period or shelf life during which a quantitative attribute will remain
within acceptance criteria for all future batches manufactured, packaged,
and stored under similar circumstances.
 In cases where a statistical analysis was employed to evaluate long-term
data due to a change over time and/or variability, the same statistical
method should also be used to analyse data from commitment batches to
verify or extend the originally approved retest period or shelf life.
 Regression analysis is considered an appropriate approach to evaluating
the stability data for a quantitative attribute and establishing a retest period
or shelf life. The nature of the relationship between an attribute and time
will determine whether data should be transformed for linear regression
analysis. The relationship can be represented by a linear or non-linear
function on an arithmetic or logarithmic scale. In some cases, a non-linear
regression can better reflect the true relationship.
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2.6 General Statistical Approaches
 An appropriate approach to retest period or shelf life estimation is to
analyze a quantitative attribute (e.g., assay, degradation products) by
determining the earliest time at which the 95 percent confidence limit
for the mean intersects the proposed acceptance criterion.
 For an attribute known to decrease with time, the lower one-sided 95
percent confidence limit should be compared to the acceptance
criterion. For an attribute known to increase with time, the upper onesided 95 percent confidence limit should be compared to the
acceptance criterion. For an attribute that can either increase or
decrease, or whose direction of change is not known, two-sided 95
percent confidence limits should be calculated and compared to the
upper and lower acceptance criteria.
 The statistical method used for data analysis should take into account
the stability study design to provide a valid statistical inference for the
estimated retest period or shelf life. The approach described above can
be used to estimate the retest period or shelf life for a single batch or
for multiple batches when the data are combined after an appropriate
statistical test.
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