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Active pharmaceutical ingredient.  Any

products  already on  the marker, with

or mi of sub i ded to pprop itional B made in
be wsed in  the manufacture of a ligy with regulatory mil, such as
pharmaceutical dosage form and that, when a0 renewals
used, b an active ingredi of that Guiding Principl and 1
pharmaceutical dosage form. Such suk Hi izati
are intended to furnish ph fogical ‘This guideline is aligned with internationally
activity urothﬂdirect effect in the diag gnized principles to ensure i in
cure, or p ion of the design, conduct, and evaluation of stability
disease or to aﬂ'ec( the structure and function studies [t draws primarily from the ICH Q1
of the body. series guideli with additional to
Batch. A defined quantity of starting mltenll ICH Q5C for bi b ical
packaging material or finished ph al | Rel

product processed in a single process or series
of processes so that it is expected w be

o &
3 provis d
Hnald: Organization 3J—G—LLLD
the Stability Testing of ive Pharmaceutical 7
o e
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Introduction Section 2: Adapted from ICH Q5C 93

Purpose and Scope
deline outlines the requirements for the

Thi

i Teupn

and

It may i be ¥
o dlvide a batch into a number of sub-batches,
which are later brought together to form a final

Products (WHO TRS No. 1010, Annex 10), have

also  been im:nrpnmled m-@ﬂ

homogeneous batch In the case of 1
sterilization, the batch size is d:umuned by

classification und:r Cﬁmnhc Zones Il and IV,

To facili 1 ali and ensure

the capacity of the auteclave. In

manufacture, the batch must pond o a product quality, safety, and efficacy
defined  fraction  of the prod hrough shelf life, Medicine and Medical

hi rized by its i ded h i Products  Regi and  Reg ¥
The batch size can be defined either as a ﬁnd Ad ation is itted to har izing its

quantity or as the amount produced in a fixed
time interval.
Bracketing. The design of a stability schedule

regulatory framework with 1CH, WHO, and
GCC standards.
This document has been adapted from ICH

such that only ples at the of
certain  design  factors, eg  strength and
package size, are tested at all time points as in
a full design The design assumes thar the
stability of any intermediate levels s
represented by the stability of the extremes
tested. W‘Iuﬂ a range of strengths is to be
tested, bracl is if the

are identical or wery closely related in
composition (e g, for a tablet range made with
different compression weights of a similar
basic granulation, or a capsule range made by
filling different plug fill weights of the same
basic composition into different size capsule
shells), Bracketing can be applied to diff;

guideli o reflect Kuwait’s regulatory

environment.  Certain  sections  have  been
dified, ganized, or excluded to address

Iocal req and impl ion needs,

Drefinitions and Terminology
Unless otherwise specified, terms wsed in this
guideline align with those defined in the ICH &
WHO stability guidelines
Accelerated rtesting,  Swudies designed 1o
increase the rate of chemical degradation and
ph}'ﬁcal change of an active pharmaceutical
gredient or finished ph ical product
by using exaggerated storage conditions as part
of the stability testing programme. The data
thus obtained, in addition to those derived

container sizes or different fills in the same
container—closure system (refer to ICH Q1D),
Climatic zone. The zones into which the world
is divided based on the prevailing annual
climatic conditions (see reference to the living
document  “Long-term  stability  testing
conditions as identified by WHO Momber

from long-term stability studies, may be used
to assess longerterm chemical effects under

I d conditions and te evals the
impact of short-term excursions outside the
label storage conditions, ax might occur during
shipping The results of accelerated testing
studies are not always predictive of physical
changes.

e

Cnnfcrem.‘e on Harmon

ferlaw. capmns X

2.1 Introduction
22 8cope. ...
2.3 Selection m"Bltr}wl
2 3.1 Drug Substance (Bulk Material)
232 Intermiediates ...

24 Sampl.e" lection ... .
2 4 Siability-Indicating Profile
2.6 Protocal,

phamnceuncal mguduuu and  finished 27 Potency ... 95
1 The guid: applies 2.8 Purity and Molecular Characterisation ... 95

l.u drug subsram:ﬂ and drog products for human 2.9 Other Product Characteristics .. 96
use, including chemical and biological entities, 2,10 Storage Conditions ..., i
Ohjectives and Applicability 2,10.1 Temp 96
This guideli blishes a unified . 2102 e 96
for the design, conduct, and evaluation of 2.10.3 Accelerated and Stress Conditions | e
mbility stnd.im reqnixlul to support the 7
of d in the 97

State of K.uwdl Tts objective |l to ensure that
products retain their intended quality, safety.
and efficacy throughout their shall' life when
stored under the cli diri

212 Stability after Reconstitotion of Freeze-
Dried Product .. ...
2.13 Testing Frequency

representative of Kuwait, which is classified

under Climatic Zones ITT and TV

The gu)deh.nn is bau:d on  internationally
tlined in the ICH and

WHO yu'dxnm ami is adapted to address the

regulatory and environmental context :p!nﬁc to

Kuwait. It provides clarity on the exp

2,14 Specificari
2.15 Labelling ..

for long-term, accelerated, and in-use stability
testing, and outlines acceptable approaches for
reduced study designs, such as bracketing and
matrixing, where scientifically Jnsuﬁed This

guideline applies to all ph 1 prod
i ded for regi ion in Kuwait, includi

new chemical entities, biologics and ics. It

also  applies to post—-lpprv\"] submissions

M.ewred -dus: mll-lenl and nasal aerosols.
MNasal sprays: solutions and iuspenmlll
Tnplﬂl I ic and otic p

mvolv!ng Is, and
d stability dara
ded that these
be ively applied to

o i 1.

Small volume pammrr.lls (SVPI
Large volume parenterals (LVE:
Transdermal patches
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Ongoing stability study. The study carried out

by the manufacturer on pmdw:uan hatches

1 i a4 schiedil

production of the drug substance or the drug
product  Generally, an intermediate will be

g to 4 p
order to monitor, confirm and extend the
pruj:cbed retest period (ur shell life) of the

active p ical i or i

or rx(md the shelf’ Irfc of the finished
pharmaceutical product,

Pilot-Plant Scale - The production of the drug
substance or drug product by a procedure fully

P of and simulating that to be
applied at i ing scale. The hod
of cell expansion, harvest, and product
puri should be id il except for the

scale of production.
Pilot-scale batch. A batch of an active

uantifiable and  specificati will be
hed tw d i the fual
letion of the fi ing step prior to
of the ing process
This includ. ial which may d

further molecular modification or be held for
an extended period of time prior to further
processing,

Long-termn stability studies, Experiments on
the physical, rllmial.. bialogical,
biopharmaceutical  and i 'l:l-n'a]
characteristics of an a al
ingredient or finished phlrmlceutic'ai product,

variations to multisource products,
Expiry date. The date given on the i

container (usually on the label) of a product up
to  and including which the active
pharmaceutical  ingredient and  finished
pharmaceatical product are  expected to
remain within specifications if stored under the
long-term conditions at which stability was
established. It is set for each batch by adding
the shelf life to the date of manufacture.

Finished pharmaceutical product. A product

during and beyond the expecied shelf life and

r i or storage periods of samples under the storage

pt ical product factured by a conditions expected in the inte

P d fally P i of and The results are used to nmbll

simulating that to be appled o a full period or the shelf life, to confirm the
fucti le batch. For le, for solid projected retest period and shelf life, and to

oral dosage forms, a pilot scale is dly, at d storage ditions,

4 minimum, one-tenth that of a full Manufacturing Scale Production -

production scale or 100 000 tablets or capsul Manuf: at the scale typicall d

whichever is the larger, unless otherwise in a facility i ded for product p

adequartely justified
Primary batch. A batch of an active
pt ical ingredient (AP or finiched
pharmaceutical product (FPP) wsed in a
stability study, from which stability data are
d in a regi i pplication for the
purpose of establishing a retest period or shell
life, as the case may be. Primary batch
requirements are outlined in 2.1.3 and 2.2 3 for
the API and FPP, respectively,

Production batch. A batch of an active
pharmaceutical  ingredient  or  finished
h ical product U7 d

for marketing.

Matrixing. The design of a stability schedule
such that a selected subset of the total number
of possible samples for all factor combinations
is tested at o specified tme point. Ar a
subsequent thme point, another subszet of
samples for all factor combinations is tested
The design assumes that the stability of each
subset of samples tested represents the stabilicy
of all samples at a given time point. The
differences in the samples for the same finished
pharmaceutical product should be identified
as, for example covering different batches,

production  scale by using |

equiptnent in a production facility as specified
in the application, provisional shelf life. A
provisional expiry dat: that is based on

difTe hs, diffe sizes of the same
wnulnﬁ~clmu system, and. pessibly in
some cases, different comtainer—closure

systems (refer to ICH Q1D

and long- Ministry of Health (MOH) - Kowait: The
unﬂ data for the finished pharmacentical Mimm-yofl—lu!dluﬂnceuud governimental
product to be keted i the proposed ponsible for regulating, planni

container-closare system.
Release specification. The combination of
il

and

1 hemical bioloical

lcrobislogical tests and criteri
that determine the suitbility of an active
0 ical i di or Gnished

and nvenaem; healthcare services in the Sut:
of Kuwait

New active pharmaceutical ingredient, Active
pharmaceutical ingredient that has not been
previously authorized as a medicine for use in

h in the country in question,

esferlaw. coee.a: S

the Gulf Cooperation Council (GCC) It

it as  a i g ¥ and
coordination  body for  health-related
initiatives among member states, which
include Saudi Arabia, Kuwait, the United Arab
Emirates, Qatar, Bahrain, and Oman,
Tmy ble «© i Contai: that
provide a permanent barrier to the passage of
gases ar sal . e.g. sealed tubes
for semisolids, !('I]td glns ampou]e! for
lutions and blisters
fior solid dosage forms (refer tn 2.2.7 2},
ity - Any P of the drog
su'bstmu {bulk material) or drug product (final
container product) which is not the chemieal
entity defined as the drug substance, an
excipient, or other additives to the drug
product.
In-use period, A period of time during which
a reconstituted preparation of the finished
dosage form in a multidose container, or a

moisture—sensitive product in a large-format
final container (e.g high—density polyethylene
(HDPE) bottles of 500) can be wsed afier

States’ 1),
C i hal:hu Pmd\(rtwu batches of
an active ph dient or finished

pharmaceutical product for which the stability
studies are initiated or completed post-

a made in a

regulatory lpplirad an.

Conjugated Product - A d product is
made up of an active ingredient (for example,
peptide, carbohyd bound covalently or
noncovalently to a carrier (for example,

protein, peptide, inorganic mineral) with the
objective of improving the efficacy or stability
of the product,

Container-Closure  System. The sum of
doiss I that togeth i
and protects the dosage form. This includes
primary packaging components and secondary
packaging components, if the latter are
intended to provide addidonal protection to
the finished pharmaceatical prodoct. A
packaging system is eqp

closure system.
Degradation Product — A molecule resulting
from a change in the drug substance (bulk
material) brought about over time. For the
p:rpou of stability testing of the products
ibed in this guideline, such ch: could
occur as a result or processing or storage (e g,
by desmidstion, e garegat

lysis). For b

toa

¥
products some degradation pmdurh may I|=
active.

Dosage form. The form of the finished
pharmaceutical product, e.g. tablet, capsule,
elixir or suppository,

Excipi A sub or d. other
Hun the active pharmaceatical mgudum and
packapging fals, that is i ded or
designated to be used in the manufacture of a
finished pharmaceutical product,

Existing active pharmaceutical ingredient. An
active pharmaceutical ingredient that is not
considered a mow active substance which has

opening.
Intermediate -  For  biotechnological heen previously app d through a finished
biological prad a jal produced product by a stringent regulatory authority or

during a manufacturing process which is mot
the drug substance or the drug product but
whose manufacture is critical to the successful

by the World Health Organization, but
requires the filing of a dessier. This would
include, for example, new product dossiers and



£2025/12/28 - 2 1447 Lny 8 18

81

Ogmetly Bt B 17T sl gl g

Stress testing of the APl can help identify the
likely degradation products, which in twrn can
help establish the degradation path and the
intrinsic stability of the molecule and validate the
stability-indicating power of the analytieal
procedures used. The nature of the stress testing.
will depend on the individual API and the type of
FPP involved
For an APl the following approaches may be
used:
= when available, it is acceptable to provide the
relevant data published in the scientific li
to support the identified degradation products
and pathways;
s when no published data arc available, stress
testing should be performed.
Stress resting may be carried out on a single
batch of the APL It should include the effect of
in 10 *C § (for I
at 50 aC, 6l *C) above the temperature nsed fnr
I d testing), humidity (for le, 75%
relative hnmnhry rRHJ or gream'] and, where
pprop ¥ and photolysis of the APL
The testing should also evaluate the
susceptibility of the API to hydrolysis across a
justified range of pH values when in solution or
suspension,
A ing the ity for ph bility testing
should be an integral part of a stress testing
strategy, More details can be found in ICH Q1B
The objective of stress testing is to identify
primary degradation products and not to
completely degrade the API The conditions
studied should cause degradation to oceur to a
small extent, typically 10-30% loss of API as
determined by assay when compared with non-
degraded API The targer should be chosen so
that some degradation occurs, but not encugh to
generate secondary products. For this reason, the
conditions and duration may need to be varied
when the APl is especially susceptible to a
particular stress factor. In the total absence of
degradation products after 10 days the API is
considered stable under the particular stress
condition. However, in this case the stress
conditions employed should ijustaﬁed.
Although ining  degrad prod:
under stress conditions is useful in establishing
degradation pathways and developing and
lidating suitable analyti d , it may

not be ¥ to ! ifically for

testing is part of the development strategy and
is normally carried out under more severe
conditions than those used for accelerated
testing

stress testing (of the finished pharmaceutical
product (FPP)). Studies undertaken to assess
the effect of severe conditions on the FPP
Such studies include photostability testing and
specific testing on certain products (e g
metered-dose inhalers, creams, emulsions,

frig d ag liquid prod
Supporting stability data, Suppler:

criteria for poten hen using
such as stability data on gsm qﬂ‘!hﬂ! m] Eum
related formulations, an pnuemd o

#2025/12/28 - 2 1447 oy B 24 80 Sgnedly i 2 1771 s0alt ot S
that an active p | ingredient or ph product at the time of its
finished pharmacentical product should meet release.

thronghout its retest period or shelf life.

Significant change (See sections 117 and
1.27) “Significant change for an active
pharmaceutical ingredient (API} is defined as
failure to meet its specification. In general
ssignificant  change® for @  finished
pharmaceutical product is defined as: a 5% or
more change in assay from its initial content of
APIs), or failure to meet the acceptance
iological or

nwre-pmne criterion

in containers not nemﬂudmw
prog d for and
rationales  that :u'ppurl the
procedures, the proposed ulnl
shelf life and storage conditions
utilization period. See in-use period,
Variations. A :hangz to any aspect of a
b ical inclnding but not
lmm.nl to, the cblnge uf use uf a starting
material, a change to formulation, method or
site of manufacture, specifications for the
finished product and i i i
and  container Ilhdhng lml product
information.
Section 1: Adapted from ICH Q1F
1.1 Active pharmaceutical ingredient
1.1.1 General
Information on the stability of the API is an
integral part of the systematic approach o
stability evaluation Potentisl sttribotes to be
studied during stability testing of an API are
listed in the les of testing |
(Annex 1) The selection of ial ib
and time points to be tested should be justified
The retest period or shelf life assigned to the APT
by the APl manufacturer should be derived from
stability testing data
Manufacturer should state clearly the retest
period or expiry of their APIs, and to include a
commitment to submit the long term data
covering the same, if the one at the time of
submission cover only the mininnmm

requirement i c. 12 months. Retest period should
not exceed 5 years from the date of manafacture
of the AP]

1.1.2 Stress testing

sferlaw C

Failure to meet
for uppennnc., ph
test (e

nspendability,
dose delivery per actuation) However, some

changes in phy

Retest date. The date after which an active
pharmaceutical ingredient should be re-
examined to ensure that the material is still in
compliance with the specification and thus is
still suitable for use in the manufacture of a
finished pharmaceutical product.

Retest period. The period of time during
which the active pharmacentical ingredient
(API} is expected to remain within s
specification and, therefore, can be used in the
manofacture  of @ given  finished
pharmaceutical product (FPP), provided that
the API has been stored under the defined
conditions. After this period, a batch of API
destined for use in the manufacture of an FPP
should be retested for compliance with the
specification and then wsed immediately, A
batch of API can be retested multiple times and

(eg g of
suppositories, melting of creams or partial loss
of adhesion for transdermal pﬂlducl}s) may be

d under I d

Also, as appropriate for the dosage form:

» failure to meet the acceptance criterion for
pH; or

» failure to meet the acceptance criteria for
dissolution for 12 dosage units,

specification. A list of tests, references to

a diffi portion of the batch used after each
retest, as kmg as it continues to comply with
the sp ion. For most suk
to be labile, it is more appropriate to establish
a shelf life than a retest period The same may
e true for certain mubmnc!

Semi C that
allow rbe passage of solvent, wsually water,
while preventing solute loss. The mechanism
for solvent transport occurs by adsorption onte

known

one i surface, diffisi b h the

P and pprop
acceptance criteria, which are numerical
limits, ranges or other criteria for the tests

described Tt mhlllheg the set uf criteria to

bulk of the container material, and dnsorphcm
from the other surface. Transport is driven by
a pmnl—-prasmra gradient. Examples of semi-

which an active p ical dient or
finished pharrmw:ntleal [muiuct should

i to be d ptable for its
intended use See Release specification and
Shelf-life specification

bility-indicating hods,  Validated
analytical procedures that can detect the
changes with time in the chemical, physical or
microbiological properties of the active
pharmacentical ingredient (API) or finished
pharmaceutical product, and that are specific
so that the content of the API, degradation

d of interest can

P and other
be +

stress testing (of the active pharmaceutical
ingredient (API)). Studies undertaken to
clucidate the intrinsic stability of an API Such

d without

i include plastic bags and
uenn-ngni Tow- dennty polyethylene 11-9?5]
hes for large and
]..DPE and high-density polyed!ylene (HDPE)
ampoules, bottles and vials
Shelf life. The period of time during which an
active pharmaceutical ingredient (AP} or
finished pharmaceutical prodoct (FPP), if
stored under the conditions in which stability
was established, is expected to comply with the
specification as determined by stability studies
on a number of batches of the APL or FPP, The
shelf life is used to establish the expiry date of
each batch,

shelf-life specification. The ination of
vl Vg biological  and
i iological tests and f criteria
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shipping or handling, This discussion can be
supported, if appropriate, by farther testing on a
single batch of the API for a period shorter than
three months but with more frequent testing
than uspal It is considered wunnecessary to
comtinue to test an API for the whole six months
when a significant change has accurred within
the first three months.
1173 Active pharmaceurical ingredients
mtemind for storage in a l'nezu

Miniminm umc 1>¢Hnd
Study Storage condition covered by data at

submission

Long-term —20°C 2 5°C 12 months

In the rare case of any APl of nonbiological
origin being intended for storage in a freezer, the
retest period or shelf life should be based on the

storage can be used if

Justified.
1.1.7.1 General case

Minimum time
period covered by
data a1 submission

Study Storage condition

305G £ 2°C/65% RH =

5% RH er
Long-term 4o, 2ecmsepn. 12O
5% RH
AD5C £ 25C75% RH =
el * & months
Accelerated i maoni
MNote.  Medicine and cts
Registration and Regulat

accept long-term scability=data Fdnerated

storage conditions
J_CLLLI_D L_S\Q“Im ”1
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months), from a six month study s
rec fed. Where it is 1 (based on
development experience) that results from

accelerated studies are likely to approach
significant change criteria, additional testing
should be conducted either by adding samples at
the final time point or by including a fourth time
point in the study design,

1,17 Storage conditions

In general, an API should be evaluated under

certain degradation products if it has been
demonstrated that they are not formed under
accelerated or long-term storage conditions
Results from these atndlu will form an integral
part of the i
authorities.
1.1.3 Selection of batches

Data from stability stodies on at least three
primary batches of the AFI should normally be
provided. The batches should be manufactured
at A minimum of pilot scale by the same synthesis
route as production batches, and using a method

P to reg

25°C+2°Ci60 % RH +5 %
finished product that cannot withstand 30°C,

PR e e rlaw. CORT S

long-term data obtained at the long
storage  condition. In  the absence of an literature  or prior  market  experience),
1 d storage dition for APIs b ded six-month accelerated data at 40°C75 % RH

to be stored in a freezer, testing on a single batch
at an elevated temperature je.g. 5°C + 3 "C or 25

showing no significant change as defined in
Section 1. 1 i id that  the d

*C 4+ 2%Cor30°C + 2°C,) for an approy tme
period should be conducted to address the effect
of short—term excursions outside the proposed
label storage condition, e g during shipping or
handling,

1174 Active pharmaceutical ingredients
intended for storage below —20 °C

APIs intended for storage below —20 *C should
be treated on a case—by-case basis.

1.1 8 Stability commitments

When the available long-term stability data on
primary batches do not cover the proposed retest
period or shell life granted at the time of
approval, a commitment should be made to
continue the stability studies post-approval in
order to firmly establish the retest period or shelf
life.

Where the issi includes 1 t
stability data om three production lmtrlwu
covering the proposed retest period or shelf life,

a post app i i is idered
unnecessary. Otherwise one of the following
commitments should be made;

—if the submission includes data from stability
studies on  three production  batches, a
commitment should be made to continue these
studies through the proposed retest period or
shelf Tife;

1 primary pack offers moisture- and
oxygen-barrier properties at least equal to those
used during testing, and an outer—carton label
bearing the statement “Ido  not  store
above 25 *C "

1172 Active pharmaceatical ingredients
intended for storage in a refrigerator

Minimum time

Study Stornge condition  period covercd by
data a1
Long-term 5°C 25 °C 12 muonths
30°C 3 2°Ci65% RH ¢
5% RHor
Areelented soc s 2ogmsm i OO
5% RH

Data on refrigerated storage should be assessed
according to the evaluation section of these
guidelines, except where explicitly noted below,
If significant change occurs between three and
six months’ testing at the accelerated storage
condition, the proposed retest period should be
based on the data available at the long-term
storage condition,

If significant change oceurs within the first three
months' testing at the accelerated storage
condition a discussion should be provided
addressing the effect of short term excursions
outside the label storage condition, e.g. during

sufficient to cover storag

storage facilities for stability stodies, The
equipment used should be capable of controlling
the storage conditions within the ranges defined
in these guidelines, The storage conditions

of i and a p dure that simul,
the final process to be used for production
batches. The overall quality of the batches of AP1
placed on swbility studies should  be
representative of the quality of the material to be
made on a production scale

1.1 4 Container-closure system

The stability studies should be conducted on the
API packaged in a container closure system that
is the same as, or simulates, the packaging
proposed for ltoﬂpe and distribution

1,15 Specifi

should be i 1 and ded. Short
i 1 cl due to opening the doors

of the storage facility are accepted as
unavoidable. The effect of excursions due o
equipment falure should be assessed, addressed
and reported if judged to affeet stability results
Excursions that exceed the defined rolerances for
more than 24 hours should be deseribed in the
study report and their effects assessed

For mew APIs, the long-term testing should
normally have taken place over a minimum of 12
months for the number of batches specified in
section 113 at the time of submission, and
should be continued for a period of time
sufficient to cover the proposed retest period or
shelf life. Data from the accelerated 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 and

storage
for APIs are detailed in sections 1.1.7.1-1173
The general case applics if the API is not

specifically covered by a subsequent section

Stllsil!ty studies should include testing of
stability-indicating attributes of the API, ie
those 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, biologieal
and microbiological attributes, A guide to the
potential attributes to be tested in the stability
studics is provided in Annex 1
Validated hility-indicati Iytical
procedures should be applied. W'h:ﬂlcr umi to
what extent replication should be performed will
depend on the results from validation studies
1.1.6 Testing frequency
For long-term studies, the frequency of testing
should be sufficient to establish the stability
profile of the API
For APIs with a proposed retest period or shelf
Jife of at least 12 months, the frequency of testing
at the long-term storage condition should
normally be every three months over the first
year, every six months over the second year, and
Iy th ft ' the |
retest period or shelf life.
At the 1 d storage fiti 8
minimum of three time points, including the
initial and final time points (eg. 0, 3 and 6

prop
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months in the first year and then annually to
confirm the stability.

In certain sitnations additional batches should be
included in the stability programme and may
require more frequent testing. For example, a
stability study shouold be initisted after any
significant change or significant deviation of the
synthetic route process or container-closare
system that may have an impact uwpon the
stability of the APIL

Qut-oi-specification {O08) results or significant
atypical trends should be investigated Amy
confirmed significant change or OO5 result
should be reported immediately to the relevant
finished product manufacturer The possible
impact on batches on the market should be
congidered in consultation with the relevant
finished prodoct manofacturers  and  the
competent authorities.

A summary of all the data g d, includi

for use in the manufacture of an FPP could be
retested and then, if in compliance with the
specification, could be wsed immediately (e g
within 30 days). If retested and found compliant,
the batch does not receive an additional period
corresponding to the time established for the
retest period, However, an API batch can be
retested multiple imes and a different portion of
the batch used after each retest, as long as it
continues to comply with the specification, For
APIs known to be labile (¢ g, certain antibiotics)
it is more appropriate to :stubhﬂl @ she]ﬂil'e than
a retest period.

igto
uu]d be mnmmed ecllcﬁ.on] Statistical

The stability of the AP]
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from several batches, the averall retest period or
shelf life should be based on the minimum time
o batch can be expected to remain within
acceptance criteria,

The nature of any degradation relationship will
determine  whether the data should be
transformied  for linear regression  analysis.
Usually the relationship can be rep d by a
linear, dratic or cubic funeti on an
andlmeht or logarithmic scale. As far as possible
the choice of model should be justified by a
plursic-l and/or chemical rationale and should

according to a
programme that will permit ﬂm detection ufmy

stability issme (eg changes mees
degradation products). The pu el

any interim Tussi on the prog
should be written and maintained and should be
available on site. This summary should be

stability p is ta
API and to determine that the API remains, and
«can be expected to remain, within specifications
under the storage condidons indicated on the
label, within the retest period or shelf life in all

The ing stability p

2 should be
described in a written protocol and the results

in a formal report that should be
available on site.
The | for an ongoing stability

programme should extend to the end of the
retest period or shelflife and should include, but
not be limited to, the following parameters:

subjected to periodic review.
1.2 Finished pharmaceutical product future batches.
1.2.1 General '
The design of the stability studies for the FPP
should be based on | ledge of the bel d
and properties of the APl information from
stability studies on the APl and on ience
gained from preformulation smudies, sdmilar

keted fi lations and i igational FPPs.
The lkely changes during storage and the

le for the selection of ik to be

tested in the stability studies should be stated.

1.2 2 Stress testing

Photostability testing, which is an integral part of
stress testing, shoald be conducted on at least one
primary batch of the FPP if appropriate, More
details can be found in other guidelines (ICH
Q1B). Additional stress testing of specific types
of dosage forms may be appropriate, e g cyclic
studies for i-solid d or fi 4k

- number of batch(es) and different batch sizes, if

studies for liquid products

1.2.3 Sclection of batches

For FPPs containing new APIs, data from
stability studies should be provided on at least
three primary batches of each proposed strength
of the FPP. Two of the three batches should be at
least pilot-scale batches and the third batch can
be smaller, if justified (see example below).

applicable;

- relevant plnmcal chemieal, microbiological

and biological test with

criteria  or  reference to  the anaclled

specifications;

- reference to test methods;

- description of the container—cl

- um:ng frequency;

- ipti of the fiti of storage
dardized conditions for long-term testing as

described in these guidelines, and consi with

the APT lnbelling, should be used);

-~ other applicable parameters specific to the APD
At least one prodoction batch per year of API
{unless none is produced during that year) should
be added to the stability monitoring programme
and generally should be tested at least every 6

ferlaw CLTITT > N

on a]l batches and co

Limited extrapolation of the long-term data
from the long-term storage condition beyond
the observed range to extend the retest period or
shelf life can be undertaken if justified, This
justification should be based on what is known
about the mechanism of degradation, the results
of testing under accelerated conditions, the
goodness of fit of any mathematical model,
batch size and existence of nlpporhng stability

—if the submission includes data from stability
studies on fewer than three production batches,
a i should be made to inue these
studies through the proposed retest period and to
place additional production batches, up to a total
of at least three, in long=term stability studies
through the proposed retest period or shelf life;
— if the submission does not include stability data
on production batches, ac should be
made to place the first three produoction batches
(see section 1.1.3) on long—term stability studies
through the proposed retest period or shelflife
The stability protocol used for long—term studies
for the stability commitment should be the same
as that for the primary batches, unless otherwise
scientifically justified. See alo sectiom 1111
Ongoing stability studies
1.1.9 Evaloation
The purpose of the stability study is to establish -
based on testing a minimum of three batches of
the APl unless otherwise justified, and
evaluating the stability information (including,
as appmprim results of the phyt{:-l chemical,
1 and biological tests) — a retest
pmud or shelflife applicable to all future batches
of the API manufactured under similar
circumstances, The degree of variability of
individual batches affects the confidence that a

data. F , this p that l'ulurn pmdnnlm batch will remain within
the same d dati lationship will h hoat the igned retest
to apply beyond the observed data [please refer period or shelf life,

o ICH Q1E). The data may show so little degradation and so

Any evaluation should cover not only the assay
but also the levels of degradation products and
other stability-indicating attributes.

1.1.10 Statements and labelling

A storage statement should be established for
display on the label based on the stability
evaluation of the API Where applicable, specific

little variability that it is apparent from looking
al them that the requested retest period or shelf
life will be granted. Under these circumstances it
is normally unnecessary to go throngh the
statistical analysis with appropriate scientific

Jjustification,
One appruuh for amalysing the data on o
K larly for " fbute that is expected to change

instructions should be p
APIs that cannot tolerate freezing or excursions
in  temperature. Terms such as  “ambient
conditions’ or “room temperature” should be
avoided.

The ded labelling for use
when supported by the stability stodies are
provided in Annex 2,

A retest period should be derived from the
stability information, and a retest date should be
played on the label if appropriate.
After this retest period a batch of API destined

with time is to determine the time at which the
95% onpe sided confidence limit for the mean
curve i the p iterion, If
analysis  shows that the  batch-to-batch
variability is small, it is advantageous to combine
the data into one overall estimate This can be
done by first applying appropriate statistical tests
(e.g. P values for level ofsignificance of rejection
of more than 25 to the slopes of the regression
lines and zero time intercepts for the individual
batches. If it is inappropriate to combine data
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rationale for the orientation, may oeed to be
included in a protocol where contact of the
product with the closure system may be
expected to affect the stability of the products
contained (e.g ligquids and semisolids), or where

For products with a proposed shelf life of at least
12 months, the frequency of testing at the long-
term storage condition should normally be every
three months over the first year, every six
months over the second year and annually

there has been a change in the i cl
system.
Storage condition tolerances are nsually defined

as the acceptable variat in and

t gh the proposed shelf life
feg, 0.3 69 12 18 24, 36 months)

At the ! d storage i a
ini of three time points, including the

RH of storage facilities for atlhdlry studies. The
equipment used should be capable of controlling
the storage conditions within the ranges drﬁncd

initial and final time points (eg 0, 3 and 6
months), from a six month stody s
rec ded. Where an

fovel P ) exi: kot

hased on

in these guidelines The storage di
shonld be monitored and recorded. .!-lwrt—turrn
p g of the
doors of the storage facility are nccapted as
unavoidable The effect of excursions due to
equipment failure should be assessed, addressed
and reported if judged to affect stability results.
Excursions that exceed the defined tolerances for
more than 24 hours should be described in the
study report and their effects assessed

The period of data collection required at the
time of submission may be shortened in some

1 ch
ges due to

accelerated testing are 4
significant change critena; leihng “should be

A ulo
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secondary packaging can migrate into the
product, the secondary packaging may also form
part of the packaging system for stability
samples. Any available studies carried out on the
FPP outside its immediate container or in other
packaging materials can form a useful part of the
stress teﬂing of the dosage form or can In

- as PF B inf

respectively

1.2.5 Specification
Smhll.iq’ studies should include twsting of
ambntcs of the FPP, ie

d"or efficacy. ’[lm I

increased either by adding’
time point or by including a fourth time point in
the stody design

s=te .DEeS

change at the accelerated storage condition, a
minimum of foor time points, including the
initial and final time peints (e.g. 0, 6, 9 and 12

months), from a

ded

12-month  study is

i for ple, to address sh
of medicines.
For FPPs contasining new APIs, long-term
testing should cover a minimum of 12 months at
the time of submission and should be continued
for a period of tme sufficient to cover the
proposed shelf-life

The initial date of storage should be considered
t and stability time points should be defined as
a date with respect to t0. For example_ if 0 is 1
January 2020 then the one-month time point
corresponds to either | February or 31 January
2020. For each time point, samples should be

PP ining existing APLs (generic products) ithd, and tested as per the protocal
that are marketed in the :ur.mlry of origin, qug Testing should be completed as soon as possible.
term stability study the Deviations from the I should be ded

proposed shelf-life should be completed before
registration approval,
Additonal  data lated  during  the
assessment period of the registration application
should be submitted to the authorities when
b g data in res o ling
questions Data from the accelerated 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 and 1 d ditions for FPPs
are detailed in the sections below. The general
case applies if the FPP is not specifically covered
by a subseq

section. Al

sLorage

and justified.

Reduced designs, i.e. matrixing or bracketing,
where the testing frequency is reduced or certain
factor combinations are not tested at all, can be
applied if justified (refer to ICH Q1D

1.2.7 Storage conditions

In general an FPP should be evaluated under

storage diti with specified tol that
test its thermal mbdicy and, if applicable, its
ity to i or | ial for solvent

loss, The storage conditions and the lengths of
studies chosen should be sufficient to cover
storage. shipment and subsequent use with due
regard to the climatic conditions in which the
product is intended to be marketed,

The orientation of the product during storage,
ie upright, on the side or inverted, as well as the

ferlaw.

prTop Tt piysic

and  microbiological

. amtioxidal
il

dose delivery system). Examples of testing
parameters in the stability studies are listed in
Annex 1 Analytical procedures should be fully

lidated and stability-indicating. Whether and
to what extent replication should be d
will depend on the results of validation studies,
Shelf-life uc(‘cpnnce criteria should be derived
from ion of all ilable stability
information. Tt may be appropriate to have
justifiable differences between the shelf-life and
release acceptance criteria based on the stability
evalnation and the changes observed on storage
Any differences between the release lnd ll:elf«

For FPPs containing existing APIs (eg
generics), data should be provided on not less
than two batches of at least pilot scale, or in the
pli i FPP (e g i dli
release solid FPPs (with noted exceptions) or
non-sterile solutions), at least one batch of at
least pilot seale and a second batch which may be
smaller (e.g. for solid oral dosage forms, 25,000
or 50,000 tablets or capsules) of sach proposed
strength of the FPP,
The term “complicated FPP" includes sterile
products. metered dose inhaler products, dry
powder inhaler products and transdermal
delivery systems. Solid oral products considered
“complicated” mc]ud.e modifiedrelease FPPs,
1 1 d APLs such as
ritonavir and FDI'_'; containing APTs such as
rifampicin or an artemisinin
The primary batches should be of the same
formulation and packaged in  the same
container—closure system as that proposed for
keting The turing process used for
primary batches shonld simmlate that to be
applied te production batches and should
provide product of the sarme quality and meeting
ification as that i ded for

case of an

the same
When a batch size smaller than pilot scale is used
as a primary batch, data or a discussion is
required to confirm that the m—mllnr batch is

of the i ded di size,

'md.uding its formulation and method of

life acceptance criteria for bial
preservative content should be supported by a
lidated lation of chemical content and
preservative effectiveness dﬂncmted during
level of the pt | product
with the product in its final formulation (except
for preservative concentration) intended for
marketing. A single primary stability batch of the
FPP should be tested for effectiveness of the
antimicrobial preservative (in  addition to
pmemuw content) at the proposed shelf life
for of whether
there is a diﬂ':rznr.e between the release and
shelf-life acceptance criteria for preservative
content
1.2.6 Testing frequency
For long-term studies, frequency of testing
should be sufficient to establish the stability
profile of the FPP

0
Where possible, batches of the FPP should be
manufactured osing different batches of the
API(s) at least one batch from each supplier.
Stability studies should be performed on each
individual strength, dosage form and container
type and size of the FPP unless bracketing or
matrixing is applied (refer to ICH Q1D).

1.2 4 Container-closure system

Stability testing should be conducted on the
dosage form packaged in the primary container—
closure systems prvpmtd for marketing 1f the
systemt has

¥
protective  properties, and labelling elearly
indicates that the product is to be stored in the
primary and secondary packaging (o.g. ‘store
tablets in blisters in the provided cartons’), or if
the product is packaged in d—f bl

container where components  from  the
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Jculated ratio of water loss rates between the

ppropriate i jon should be
provided to assess the extent of water Joss. Data

If the FPP is packaged in a i bl

rwo  humidity conditions at  the same
temperature. The permeation coefficient for a
cl system can be experimentally

from refrigerated storage should be d
according to the evaluation section of these
guidelines, except where explicitly noted below.
If significant change occurs between three and
six months’ testing at the accelerated storage
condition, the proposed shelflife should be based
on the data available from the long-term storage
condition,

I significant change occurs within the first three
months’ testing at the accelerated storapge

determined by using the worst-case scenario
{eg the most diluted of a series of
for the prop d FPP.

of an app h for d

g waler
Toss

For a product in a given continer-closure
system, container size and fll, an appropriate
approach for deriving the rate nl'_wnm loss at the
low RH is to multply the

diti a di ion should be provided
addressing the effect of short-term excursions
outside the label storage condition, e.g. during
hip and handling, This di ion can be
supparted, if appropriate, by further testing on a
single batch of the FPP for a period shorter than
three months but with more frequent testing
than usual It is considered unnecessary to
continue to test a product throughout six months
when u significant change has occerred within
the first three months of accelerated studies at
the specific condition chosen in accordance with

the risk analysis
1.27 5 FPPs intended for storage in a freezer
Minimam time poriod
Smdy Piaregy coversd by data at
condition L
submission
Long-term —20°C 2 5°C 12 months

For FPPs intended for storage in a freezer, the
shelf life should be based on the long-term data
btained at the long-term storage diti
the absence of an accelerated storage condition
for FPPs intended to be stored in a freezer,
testing on a single batch at an elevated
temperature (e g 5 "C+3°Cor25°C 32 °Cor
30 °C + 2 °C) for an appropriate time period
should be conducted to address the effect of
short-term excursions outside the proposed
Iabel storage condition
1.2.7 6 FPPs intended for storage below =20 °C
FPPs i ded for storage at T helow
—20°C should be treated on a case-by-case basis
1.2 8 Stability commitments
One or more of the following commitments
should be made
= When the available long-term stability
data on primary batches do not cover the

In

d at an alternatfve
o0 2
temperature, by a water loss rate ratio shown in
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potential water loss in

to physi
& and icrobiological
stability. This evaluation ean be carried out
under conditions of low RH, as di d below
Ultimately it should be demonstrated that
aqueous based FPPs stored in sermi-permeabl

hoacal  Bialosical

could wi ' with
low RH
Other le app hes can be developed
and rep: d for T olvent—based
products

the table below, A lincar wWater l03s ratc at the
alternative RH over the storage period should be
demonstrated.

For . at a given
the calculated rate of water loss during storage at
NMT 25% RH is the rate of water loss measured

at 75% RH iplied by 3.0, the ponding
water loss rate ratlo,
Ratio
H"""'uk Alternative of
s Teating Water  Caleularion
Tesing -
e Condition  Loss
Conditions
Rates
30 FCEEW S0 CCwE%
RH "H 19 (108—33)/{100—65)
30 CCAEW B0 ST
i i 26 (10835110075

;::‘:m ::anq!% 3 (18—25)(100-75)
Valid water loss rate ratios at RH conditions
other than those shown in the table above can
also be used,

1.2.7 4 FPPs intended for ge in a reftig
Mimimam time
Study Storage condition period covered by

dars at submission
Long-term SRCy3°C 12 mionchs

30 °C + I "Ci65%

RH 3%
Accelersted % ) 2“:::":\-.4 (-

RH £ 5% RH
- Whether accelerated stability studies are
performed at 30 °C+ 2 °C/65% RH + 5% RH or
30°C # 2°CT75% RH £ 5% RH is based on a risk—
based evaluation. Testing at a more severe

condition can be an al ive to the
storage condition at 30 *C/65% RH.

mesferlaw.c

3C 4 2 o0
than (NMT)
5% HH
= 'NMT not more than
Products meeting the specifications when stored
under the accelerated conditions and the long-
term storage conditions appropriate to the
intended market, as specified in the table above,
have d i the i of the packag]
in i bl i A signifi
change in water loss alone at the accelerated
storage condition is observed, data should be
provided to  d that  the
pharmaceutical  product  would  not  have
significant water loss throughout the proposed
shelf life if stored at 30 *C/35% RH.
A 5% loss in water from its initial value is
considered a significant change for a product

I gedina i bl iner after an
equivalent of three months” storage at 40 °C and
not more than (NMT) 25% RH. However, for
small containers (1 mL or less) or unit-dose
products, a water loss of 5% or more after an
equivalent of three months' storage at 40
SC/NMT 25% RH may be appropriate, if
justified,

An alternative approach to sudies at the low RH
as recommended in the table above (for either
leng-term or accelerated testing) is to perform
the stability studies under higher RH and ro
derive the water loss at the low RH through
calculation, This can be achieved by

perd dly ining the p i

coefficient for the container—closure system or,
as shown in the example below, using the

ditions can be used if justified,
1.2.7 1 General case

Minimum time

Storage period covered
Si
udy condition by data wm
submission
30 °C + 2 °C/65%
RH + 5% RH or
TLong- i 12 .
i
RH 5% RH
40 °C + 2 °C/75%
Accelerated
ccele RH £ 5% RH & months

Note: Medicine and Medical Products
Registratdon and Regulatory Administration will
accept long=-term stability data generated at
25°C £2°C/H60 % RH + 5 Yo RH for any APl or
finished product that cannot withstand 30°C,
provided the dossier contains a robust scientific

& i eat] i

(&g, deg fon-path analysis,
literature or prior market experience),
six-month accelerated data at 40°C75% RH
showing no significant change as defined in
Section1.17, id that  the posed

commercial primary pack offers moisture- and
oxygen-barrier properties at least equal to those
used during testing, and an outer—carton label
bearing  the statement ‘Do not  store
above 25°C "

1272 FPPs packaged in impermeahble
containers

Parameters required to classify the packaging
materials as permeable or impenmeable depend
on the ck istics of the packaging al,
such as sealing, thickness and permeabilicy
coefficient. The suitability of the packaging
material used for a particular product is
determined by its produce characteristics.
Contai lly considered to be

i B

include glass
Sensitvity to i or ial for solvent
loss is mot a concern for FPPs packaged in
impermeable  containers that provide a
permanent barrier to passage of moisture or
solvent. Thus stability studies for products stored

in imyp bl i can be cond d

under any lled or ambient RH conditi

1273 FPPs packaged in semi-pormeabl

containers

Agueous-based products packaged in semi-
i it should be 1 1 for

P
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over the period of the proposed in-use shelflife

If possible, testing should be performed at
intermediate time points and at the end of the
proposed in-use shelf'life on the final amount of
the FPP remnaining in the container. Specific
parameters, eg. for lguids and isolids: the

A storage should be established for the
label based on the stability evaluation of the FPP,
Where applicable, specific instructions should be
provided, particularly for FPPs that cannot
tolerate freezing Terms such as “ambient

it or ‘Toom " should be

content and effectiveness of preservatives need
to be studied. A minimum of two batches, at

least pilot-seale (with the T lined in

avoided.
There should be a direct link between the storage
on the label and the demonstrated

1.2.3), should be subjected to the test. Atleast one
of these batches should be chosen towards the
end of its shelf life. If such results are not
available, one batch should be tested at the final
point of the submitted stability studies

This testing should be performed on primary
batches of the reconstituted or diluted FPP or the
solid oral FPP (as above) throughout the
proposed in-use period as part of the stability
studies at the initial and final time points and, if
long-term data covering the shelf life are not
available at the time of submission, at 12 months
or the last time point at which data will be
available, In general this testing need not be
repeated  on  commitment batches  (see
1.2 B) Consideration should alsa be given to
hold-time studies of bulk products, e.g. coated
tablets prior to final packaging For example,
when the bulk product may be stored for a
period exceeding 30 days before being packaged
and/or shipped from a manufacturing site to a
packaging site, the stability of the bulk product
in the intended bulk container should he
evaluated and studied Similar considerations
should apply to intermediates that are stored and
used for periods exceeding 30 days Further
guidance can be found in the WHO General
guidance on hold-time studies.

1.2.12 Variations

Once the FPP has been registered, addiuana]
stability studies are required wi i

stability of the FPP. An expiry date should be
displayed on the container label

The labelli ded for use,

if luppurt-ni by the nl.nhlh!y E age | ided
- dm I Jaulo
Y

and conversion of smhé staternents  for
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Where the data show so little degradation and so
Tittle variability that it is apparent from looking
at the data that the requested shelf life will be
granted, it is nonmally unnecessary to go through
the statistical analysis One approach for
analysing the data on a guantitative attribute that
is expected to change with time is to determine
the time at which the 95% one sided confidence
limit for the mean curve intersects the
acceptance criterion. If analysis shows that the
batch-to-batch wvariability is small. it is
advantageous to combine the data into one
o imigte a c firse

values for level of sign

pp d in zone IMWHIATNET
are to be distributed in rone IV is pfmmied in
Annex 3

In principle, FPPs should be pul:zml es

that ensure stability and protect the FPP from

A storage should not be
used to compensate for inadequate or inferior
koging Additional labell; ould

be used in cases where the Mlll.ts of the stability

testing demonstrate imiting factors (see Annex

2)

1.2.11 In-use and hold time stability

The purpose of in-use stability testing is to

provide information for the labelling on the
. storage dici and

period of Itid, ducts after op g

Teconstitution  or dﬂnhcn of a solotion

Examples include an  antibiotic  injection
supplied as a powder for reconstitution, or a
muoisture—sensitive or hygroscopic solid oral FPP
in a large format multidose container (e.g. high
demsity polyethylene HDPE) boule of 500
tablets) In general. a J0-day in-use period is
normally considered acceptable without further
ing data

are made that may affect the stability of the AP1
or FPP. The i should i ig

As far as possible the test should be designed to

whether or not the intended change will have an
impact on the quality characteristics of APIs
and/or FPPs and consequently on their stability,
The scope and design of the stability studies for
variations are based on the knowledge and
experience acquired on APIs and FPPs.

The available varistion guidelines should be

dted for guid on the i

regarding stability requirements to support

late the use of the FPP in practice, king
into comsideration the filling volume of the
container and any dilotion or reconstitution
before use, At intervals comparable to those that

oceur in , approj quantitics should
be 1 by the withd 1 hod
normally used and described in the product
i The physical, chemical and microbial

properties of the FPP that are susceptible to
change during storage should be determined

ferlaw. comrm: N

Tt 2 ST re-the

lines and rero time inte

be baged on the minimum time a I:alrh can be
expected to remain vﬂtlnn lc-cq)hnc: criteria.

The nature of any d

proposed shell” life granted at the tme of
approval, a commitment should be made to
continue the stability studies postapproval
threughout the proposed shelf life This is the
primary batch stability commitment,

- If the submission includes data from
stability studies on fewer than three production
batches, a commitment should be made to place
the next production batches, up to a total of at
least three, on lomg-term stability studies
throughout the proposed shelf life and on
accelerated stucies for six months. This is the
production batch stability commitment.

For each prodioct, an ongoing stability
prog; is required to itor the product
over its shelf life and to determine that the
product remains and can be expected to remain
within  specifications under the storage
conditions on the label. See 1.2,13. This is the
ongoing stability commitment.

The stability protocol used for studies on

i ‘batches shounld be the same as that

determine  whether the data slmnld be
transformed for linear regression analysis,
Usually the relationship can be represented by a
linear, quad or cubic fi on an
arithmetic or logarithmic ccale. As far a
possible, the choice of model should bejlutlﬁed

by a physical andor chemical and
should also wake into account the amount of

ilable data parsi inciple to ensure a
robust predict Statistical methods should be

employed to test the goodness of fit of the data
on all batches and combined batches (where

for the primary batches, unless otherwive
scientfically justified,

1.2.9 Evaluation

The primary stability programme should be
described in a written protocol and the results
presented in a formal report as outlined in 1.2.13
A sy ic app h should be adopted 1o the
presentation and evaluntion of the stability
which should inclode, as
lppno'pmw rosults from the physical, rllumitnl

1 i s A

particular attributes of the dosage form [eg.

information,

and

ppropri to the d d lation line or dissolution rate for solid oral desage forms)
curve, Limited polation of the long-t Where appropri a of additional
data from the long-t storage e i dedge and an ond ding of stability

beyond the observed range to extend the shelflife
can be undertaken, if jnstified. This justificati

gained from supporting studies, modelling,
P teols, etc, may be incorporated to

should be based on what is known about the
mechanisms ofd.egrad.ﬂm the results of testing
under | d di the good of fit
of any mathematical model, batch size and the
existence of suppotting stability data, However,
this extrapolation assumes that the same
| dati lationship will i to apply
beyond the observed data (refer to ICH QIE)
Any evaluation should consider mot only the
assay but also the degradation products and
other appropriate attributes.

1.2.10 Statemnents and labelling

support knowledge geined from the primary
seability programme

The purpose of the stability study is to establish,
based on testing a minitum number of batches
of the FPP as specified in section 1.2 3, a shelflife
and label storage instructions applicable to all
future batches of the FPP manufactured and
packaged under similar circumstances. The
degree of variability of individual batches affects
the confidence that a future production bateh
will remain within specification throughour its
shelf Tife.
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program becomes critical to the successful

the market should be considered in consultation

dovelop of a ial product The with the relevant competent authorities

purpose of this d. is to give guid to A v of all the data generated, including

applicants regarding the type of stability studies any interim Tusi on the p

that should be provided in support of marketing should be written and maintained. This
PE It is und v should be subjected to periodic review

d that during the

review and process, inuil

updates of initial stability data may occur

2.2 Scope

The Fmda.n:e stated in this annex applies to well-
i I ins and polypeptides, their

derivatives and products ol' which they are

components, and which are isolated from tissues,

body fluids, cell coltures, or produced using
tDNA technology Thus, the document covers
the generation and submission of stability dara
for products such as cmhn“ (interferons,

. colony factors, tumour
necrosis factors), erythropoieting, plasminogen
actvators, blood plasma factors, growth

Section 2: Adapted from ICH Q5C

2.1 Introduction

The guidance stated in the ICH harmonised
tripartite guideline “Stability Testing of New
Drug Substances and Products® (27 October
1993 applies in gencral to blobeclmolopcnl
hiological

products. lmer.
biotechnological/ holugtjp;l; \’GM

distinguishing ~ characteristics  to  which’

2025/12/28 — » 1447 oy B oY)
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shelf-life period and should include, but not be
limired to, the following parameters:

changes to the APl and FPP, Note that the
i of the guidelines of the specific

- number of | per gth and ditfe
batch sizes, if applicable. The batch size should
be recorded, if batch sizes differ;

gulatory auth or region prevail for a given

region; however, in the absemce of such
guidelines, the WHO Preqgualification Team

can be applied (10),
either the results of

physical, cheenical, microbiological Rttt
and biological test with Drependi _,crn:ho
criteria  or  reference  to  the  artached

specifications;

= reference to test methods;
= description of the container-closure systemys);

- testing frequency [Tlnnauy at 6 months and

- description of the

consideration should be m—
defined testing |

TOTIT:
described in these gui

their  stability dnrinu the  inte mesfe rlaW Qﬁmﬂhﬂg. shar
period. For such prudm:u in which th meters specific

are  typ! i and|or
maintenance nf molecular

ion and, hence of biological activity, is
on noncovalent as well as covalent

hormones and growth factors,  insulin, polypeptides,
Josial aestibodbes. and . sig P

Sp i e protuine i pily peptih " 3

In additi the guid: dined in the

following sections may apply to other types of

products, sach as I vaccines, after
ltation with the appropri gulatory

authorities  The document does not cover

fouel The prod are parti itive to

enmronmental factors 1u|:]| as  temperature
changes, oxidation, light, ionic content, and
shear. In order to ensure maintenance of
biological activity and to aveid degradation,

antibiotics,  allergenic  extracts, it
vitamins, whole blood, or cellular  blood
components,

2.3 Selection of Batches

231 Drug Substance (Bulk Material)

Where bulk material Is to be stored after
manufacture but prior to formulation and final
manufiacturing, stability data should be provided

& for their storage are usually

necessary

The evaluation of stability may necessitate
il Iytical hodologh Aszays for

bwlngwul activity, where app]:cible should be

part of the pwoull stability mdwa Appmpmta

physicock X i and

on at least 3 barches for which manufacture and
ive of the fa i

storage are

hemi hods for the analysis of the
molecular entity and the quantitative detection

scale of production. A minimum of 6 months
stability data at the time of submission should be
submitted in cases where storage periods greater
than & months are requested  For drug
substances with storage periods of less than 6
months, the minimem amount of stability data

of d dation prod should also be part of
the stability program whenever purity and
molecular characteristics of the product permit
use of these methodologies

With the above concerns in mind, the applicant
should develop the proper supporting stability
dara for a biotechnological) biological product

im the initinl suk should b ined on and ider many 1 diti which
a case-by-case basis. Data from pilot-plant scale can affect the product’s potency, purity and
batches of drug sub duced at a red | quality. Primary data to support a requested

scale of fermentation and purification may be
provided at the time the dossier is submitted to
the regul ¥ agencies with a to
place the first 3 manufacturing scale batches into

storage period for either drug substance or drug
product should be based on long-term, real-
time, real-condition stability studies, Thus, the
development of a proper long—term stability

The protocol for the ongoing stability
programme can be different from that of the

a stability study or a commitment to conduct
such as study is required. Variation guidelines are
specific  detailed guidelines, therefore the
following are general categories and the
guidelines should be referred to for the exact
i g . In the
P toned i d ),
changes requiring supporting data include
certain changes to the API retest period or
storage conditions, and to the FPP formulation,
manufacturing  process,
systern, shelf life, in-use period and storage
conditions, Other changes, such as certain
changes to the AP crrhﬁtlte of slllulul:ty
i of 1

and

container—closure

initial long-term stability study as d in

A LTk sa g

the marketing dossier pr
that this is justified and documented in the
1 (for ple, the freq y of testing as

sbove, or when updating to meet revised
recommendations),

The number of batches and frequency of testing
should provide sufficient data to allow for trend
analysis. Unless otherwise justified, at least one
batch per year of product manufactured in every
strength and every primary packaging type, if
relevant, should be included in the stability
programme junless none is produced during that
year). The principle of bracketing and rixi
designs may be applied :l'sclenuﬁnllv_]ulhﬁzd in
the protocol (refer to ICH Q1D

In certain situations additional batches should be
included in the stability prog

For example, an ongeing stability stndy should
be ducted after any signifi change or

site or manufacturing process, or certain changes
to the FPP manufacturing site, batch size or
container—closure aystem, require a
commitment for stability studies to support the
wvariations.

The results of these stability studies llmuld be

o the rem ¥
concerned, followi the ticabl

g pulated in the
guidelines for the region,
1.2.13 Ongoing stability studies
After a marketing aothorization has been
granted, the swability of the FPP should be
ppcoficiae) Z g fog to a
continuous programme that will permit the
detection of any ltnl:d.utv issue (e.g. changes in
levels of d 1 d or dissoluris

profile)

iated with the fc lation in the
i 1 ystem in which it is kated
The purpose of the ongoing stability

significant deviation to the process or

closure system. Any r or
recovery operation should also h! considered for
inclusion. Refer to section 1212 for further
details.

OOS rﬁll]ts or significant arypical tn:nd; i]wu]d
be d Any fi

change or OOS result should be reported

isto itor the product over its shelflife and to
determine that the product remains, and can be
expected to remain, within specifications under
the storage conditions on the label. The ongoing
stability programme should be described in a
written protocol and results formalized as a
report.

The 1 for an

immediately to the relevant
authorities, The possible impaet on batches on

p stability
programme should extend to the end of the
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diffe lal ies can be pared in a
meaningful way only if expressed in relation to
that of an appropriate reference material.  For
that pury a refe ial calibraved
directdy or indirectly against the corresponding

Somsd ‘ot 1 ional ref: sal

that the stability of the intermediate
diti lox are rep d by those at the

extremes  In certain cases, data may be needed
to demonsirate that all samples are properly
represented by data collected for the extremes.

should be included in the assay,

2.4 Indicating Profile
On the whole, there is no single stability—

Potency studies should be perfc d at
appropriate intervals as defined in the stabilicy
protocol and the results should be reported in

indicating assay or p that profiles the
stability ch fities of a biotechnological]
bidogical product C quently,  the

facturer should propose a  stability-

umits of biological activity

d

possible, against or
recognised standard, Where no national or

exist, the assay
results may be rapoﬂed in in-house derived units

indicating profile that pruvidu. assurance that
changes in the identity, purity o lklhe
product will be detected. -

At the time of submission, applicants should

#2025/12/28 - 2 1447 ory 8 024
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data should occur during the review and
evaluation process. The quality of the final
container product placed on stability studies
should be representative of the quality of the
material used in the preclinical and clinical
studies. Data from pilot plant scale batches of
drug product may be provided at the time d:e
dossier is submitted to the 1

the long—term stability program after approval
The quality of the batches of drug substance
placed into the stability program should be
representative of the quality of the material used
in preclinical and clinical stodies and of the
qlllﬂrynflhsmlnnxllnhetrwdem
fa scale  In addition, the drug

& ¥ A

with a commitment to place the frst 3
manufacturing scale batches into the long term
stability program after approval. Where pilot-
plant scale batches were submitted to establish

have validated the meth comiprise

using a ck
In some L hnologicall biologi ‘.— ducts, stabiliiy-indi
potency is depend upon the jugation of

ing profile and the data should

the active ingredientis) to a second moiety or
binding to an adjuvant. Dissociation of the
active ingredient(s) from the carrier psed in

he available for review The de ﬁs
which tests should be included

specific. The items emphasised in the following
subsections are not intended to be all-inclusive,

ot adj should be ined in bt d h that should
real-time real-temperature studies (including qrpmu!ly I:c doc i to dequately
diti d during ship The product stability.

assessment of the stability of such products may 2.6 Protocol

be difficalt since, in some cases, in vitro tests for The dossier ing the lication for

biological  activity and  physicochemical i thorisati should inclade a

h isati are imp ical or provide detailed l for the of the

i results. Appropri gies (e g, stability of both drug substance and drug

testing the product prior to conjugation binding,

product in support of the proposed storage
dliti and irati

assessing the release of the active
from the second moiety, in vivo assays) or the use
of an appropriate surrogate test should be
idered to the inadequacies of in
vitro testing,
2.8 Purity and Molecular Characterisation
For the purpose of stability testing of the
di described in this gauideline, purity is a
telatlv: term, Due to the effect of glycosylation,
deamidation, or other heterogencities, the
absolute purity of a biotechnological/ bmlupcal
product is extremely difficult to d

P dating periods, The
protocol  should include all  necessary
infi ion which d the stability of
the biotachuologicall hiclogical prod

b t the proposed pirati dating
period including, for example, well-defined
specifications and test intervals The statistical
methods that should be used are described in the
tripartite guideline on stability

Thus, the purity of a biotechnelogical/ biological
product should be typically assessed by more
than one method and the purity value derived is

thod-depends For the purpose of stabilicy
tosting, tests fm purity should focus on meﬂmds

2.7 Potency
‘When the intended use of o product is inked to a
lefnable and ble biclogical activity,

testing for potency should be part of the stability
studies, For the purpose of stability testing of the
products described in this guideline, potency is
the specific ability or capacity of a product to
achicve its intended effect It is based on the

for d ion of d dati of some i of the product
The degree of purity, as wnll as |ndlvldnll and and is determined by a suitable quantitative
total of d 4 dh of the method, In general potencies of

biotechnological| biological pﬂ:dnﬂ entered

biotechnological| biological products tested by

ferlaw.

dsmmml a suitable course of action.

2.4 Sample Selection

Where one product is distributed in batches
differing in fill volume (e.g, | millilitre (mi). 2
ml, or 10 ml), unitage (e.g., 10 units, 20 units, or
50 units), or mass (e.g, 1 milligram (mg), 2 mg,
or 5 mg) samples to be entered into the stability
program may be selected on the basis of a matrix
systern and or by bracketing,

Matrixing, i.e., the statistical design of a stability
study in which different fractions of samples are
tested at different samplmg ]mmts ;Imlll-l only
be applied when approp is

b (bulk made at pilot-plant
scale ghould be produced by a process and stored
under conditions representative of that used for
the manufacturing scale. The drug substance
entered into the stability program should be

stored in i which properly rep the
sctual  holding  containers used during
LG i of red 1 size may be

acceptable for drug substance stability testing
provided that they are constructed of the same
material  and  wse the same type of
container/closure systermn that is intended to be
used during manufacture,

2.3.2 Intermediates

During fa of biotechnological
biological products, the quality and control of
certain intermediates may be critical to the
production of the final product  In general, the
manufacturer should identify intermediates and
generate in-house data and process limits that
assure their stability within the bounds of the
developed process. While the use of pilot-plant
scale data is | issible, the fi
should establish the suitability of such data using

provided that confirms that the stability of the
samples tested represents the stability of all
samples. The differences in the samples for the
same d.rug pmdncl should be identified as. for
P diffe batches,
strengths, dr.lﬁ'mt sizes of the same closure and
possibly, in some cases, different
i ! systems, ixing should not
be applied to samples with differences that may
affect stability, such as different strengths and
different containers/closures, where it cannot be
i that the prod d ilart

under storage conditions,

Where the same strength and  exact
container/closure system is used for 3 or more fill
contents, the manufacturer may elect to place
only the smallest and largest container size into
the stability program, ie., bracketing. The
design ofa 1 that incorp bracketi

the i ding scale process,
2.3.3 Drug Product (Final Container Product)
Stability i ion should be provided on at
least 3 batches of final container produoct
representative of that which will be nsed at
manufacturing scale. Where possible, batches of
final container product included in stability
testing should be derived from different batches
of bulk material A minimam of 6 months data
ut the time of should be submitted in
cases where storage periods greater than 6
months are requested.  For drug products with
storage periods of less than 6 months, the
minimum amount of stability data in the inital
should be d ined on a case-by-
case basis. Product expiration dating will be
based upon the actual data submitted in support
ofﬂm lpphsutmn Since dating is bascd upon the
P data i for
review inuing wpdates of initial stability
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conditions and the maximom storage period

i on i . packag and/or

package inserts.  Such labelling should be in
4

with 1 e s i o

drug product, Studies under stress conditions
may be oseful ind ining whether accidental
exposures to conditions other than those
proposed (eg., during transportation) are

requirements

213 Testing Frequency
The cheli-1i of bi: Jy 1. r 1/ hiolowical

products may vary from days Io several yem
Thus, it is difficult to draft unift id

deleterious to the product and also for evaluating
which specific test parameters may be the best
indicators of product stability, Studies of the
exposure of the drug substance or drug product
ta diti) may help to reveal

regarding the stability study duration and testing
frequeney that would be applicable to all types of
biotechnological/ bielogical products, With
only a few exceptions, however, the shelflives for
existing products and potential future products
will be within the range of 0.5 to 5 years,

patterns. of degradation; if so, such changes
should be monitored under proposed storage
conditions While the tripartite guideline on
stability describes  the
accelerated and stress study, ¢

note that those condifi®ns may not be

e ~ ||
A awliagTaiitls &gmwgm .
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Iyophilised products,

Sterility  testing  or  alternatives (e,
container/closure integrity testing) should be
performed at a minimum initally and at the end
of the proposed shelf-life,

Additives (e.g, stabilisers, preservatives) or
excipients may degrade during the dating period
of the drug product If there is any indicat

into the stability studies, should be reported and
documentsd whenever possible.  Limits of
scceptable degradation should be derived from
the analytical profiles of batches of the drug
substance and drug product wsed in the
preclinical and clinical studies.

The wuse of relevant physicochemical,
bochemical and i gl Yoz 1

during preliminary stability studies that reaction
or degradation of such ials ad ly atfect
the qmlit'y of the drug product, these items may
to be monitored duri the stability

Therefore, the guidance is based upon
shelf-lives in that range This takes into uccuunt
the fact that d fation of biotechnologi

biological products may not be governed by the
same factors during different intervals of a long
storage period

‘When shelf-lives of | year or less are prop ]

. 1 g for biotect
pmdurts Conditions should be carefully
e MES
210 4 Light

Applicanis  should consult the appropriate
r:glllatory aathorities on a case—by-case basis to

the real-time stabilicy stodies ﬂmnld bc
conduected monthly for the first 3 months and at
3 month intervals thereafier

For products with proposed shelf-lives of greater
than 1 year, the studies should be i i

guid for testing.
2.11 Container Closure
Changes in the qunilty of the product may occur
due to the i between the ft dated
biotechnologicall  biological product and
i 1 . Where the lack of interactions

every 3 months during the first year of storage,
every 6 months during the second year, and
annually therealter

‘While the testing intervals listed above may be
s

cannot be excluded in liquid products (other
than sealed ampoules), stability studies should
include samples maintained in the inverted or
horizontal position (ie, in comtact with the

in the pre—approval or p

1 . as well as in the upright position, to

stage, reduced testing may be approp after
approval or licensure where data are available

d ine the effects of the closure on product
quallry Dala should be auppllod for all different

that demonstrate adequate stability. Where data k i that will be
exist that indicate the stability of a product is not marketed.

i d, the appli is ged to In addition to the dard data necessary for a
submit a g 1 which supp limination of | single-use wial, the applicant
specific r.e-t intervals (e.g., % month testing) for should demonstrate that the closure used with a
post-app Iipost-li A long-tes Itiple—dose vial is capable of withstanding the
studies. diei of P LI i and

2.14 Specifications

Although biotechnological/ biological products
may be subject to significant losses of activity,
physicochemi cllu\g\u or during
storage, i ional and Tt
have provided little guidance with rm'pec( to
distinct  release  and  end of  shelf-life
specifications. Recommendations  for
‘maximum acceptable losses of activity, limits for

physicochemical changes, or d dation during

withdrawals so that the product retains its full
potency, purity, and quality for the maximum
period specified in the i for-use on

i kages, andor pack inserts,

‘im.h llbelﬁng slwnld be in ncccrduuce with

2.12 Stability after Remn.itmjoq n&' Freeze—

Dried Product

The stability of freeze—dried products after their
should be d 1 for the

ferlaw.
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2 10 Storage Conditions

Q@mm biotechn gical

products need precisely defined storage
temperatures, the storage conditions for the
real-time/real-temperature stability studies may
be confined to the proposed storage
temperature.

2.10.2 Humidity

B Bcdiatonll  haT el 3

are

y
methodologies should permit a comprehensive
characterisation of the drug substance andior
r.lrug pmdm:i {e.g., molecular size, chuge
b bicity) and the d of
:legradauun :lmtges |hat may result from

" it

aggregation or li-npneuutiun during storage. Au

pl hods that may it to this
include electrophoresis (SD5-PAGE,
immunoelectrophoresis, Western blot,

isoelectrofocusing),

chromatography (e.g.
graphy, gﬂ fil

high-resolution
reversed -phase
. ion rwrhlnge,

wifinity ch grap J, lnd.ptphd'

Wherever signi or

chlu;nl Mcmn u{ dagradnuon product
are d during long

oaccelerated and/or stress  stability  stodies,

£ in

them againan humidity, Therefore, wlm-e it can
be d d that the p d

icl should be given to potential
hazards and to the need for characterisation and

{and conditions of nmnge) afford sufficient
protection against high and low humidity,
stability tests at different relative humidities can
usually be omitted. Where humidity-protecting
containers are not used, appropriate stability
data should be provided

2.10.3 Accel d and Stress Conditd

As previously noted, the upuramn dating
should be based on real-ti

juantification of degradation products within
the long-term stability program.  Acceptable
limits should be proposed and justified. taking
into account the levels observed in material used
in preclinical and clinical studies,
For sobstances that cannot be properly
characterised or products for which an exact
analysis of the purity cannot be determined
through routine analytical methods,  the
i should propose and justify alternative

data. , it s T} ggested that
studies be conducted on the drog substance and
drug product under accelerated and stress
conditions. Studies under accelerated
conditions may provide useful support data for
establishing the expiration date, provide product
sr.l'biht'_v information for future product

T {eg., preliminary of
proposed manufacturing changes such as change
in formulation, scale-up), assist in validation of
analytical methods for the stability program, or
generate information which may help elucidate
the degradation profile of the drug substance or

testing procedures.

2.9 Other Product Characteristics

The following product characteristics, though
not specifically relating to biotechnological)
biological products, should be monitored and
reported for the drug product in its final
container;

Visual appearance of the product (colour and
opacity for solutions/suspensions;  colour,
texture and dissolution time for powders), visible
particulates  in  solutions or after the
roconstitution of powders or lyophilised cakes,
pH. and moisture level of powders and
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1 d of the

, or where there has been a change in

clogure and pump. Samples should be stored in

dion~thi i

upright and i
For suspension-type aerosols, microscopic
examination of appearance of the valve

and the iner’s contents for

large particles, changes in morphology of the
API icles, extent of 1 crystal

growth, foreign particulate matter, corrosion of
the inside of the container or deterioration of the

gaskets

MNasal sprays: solutions and suspensions

Clarity (for  soluti level of microbial
inati pH, particul miatter, umnit

spray dication content unife . number of

actuations meeting wunit spray content
uniformity per container, droplet and or particle
size distribution, wnghl loss, pamp delivery,

i P (for suspensi foreign
particulate matter and extractablesleachables
from plastic and elastomeric components of the

container, closure and pump
Topical, ophthalmie and otc i

Included in this broad category are ointments,

creams, lotions, pastes, gels, solutions, eye drops

and cutaneous sprays.

the container closure system

Tablets

Dissolution, disintegration, water content and
hardness/friability. Dispersible tablets should
additionally be tested for disintegration (with a
limit of not more than 3 minutes) and fineness of
dispersion

Capsules

hard gelatin les: brittl fissoluti

disintegration, water :on:ent and M.l of

level of microbial conta
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and mnon-sterile dosage forms should be
controlled Challenge tests should be carried out
atleast at the beginning and at the end of the shelf
life. Such tests would ity be 1 1 as

the proposed shelf-life have not been developed
fOI individual types or groups of

hnologicall biological products but are

part of the development programme, for
example, within primary stability studies. They
need not be repeated for subsequent stability
studies unless o change has been made which has
a potential impact on microbiological status.

It is not expected that every test listed be
performed at each time poine. This can also

apply g to  sterili ;oo ay be
microbial contamination; "1 .
soft gelatin capsules; I’J“W M M p
tion, pH, leakage E ng — ! Y
jxy

and pellicle fc
Oral soluti

revse i o s far [ Quy. GO

contamination

Additionally for < - ibility,
rheological properties, mean size and
distribution of particles should be idered
Also pol hi ion may be imed,
if applicable

Additionally for 1si phase sep

mean size and diseril of disp d globul

should be evaluated.
Powders and granules for oral solution or

» Topical preparat should be eval d for
iy, pH, dability (for

clarity, h

lotions), consistency, viscosity, particle size

Water content and reconstitution time.
Reconstituted  products (solutions  and

distribution {for suspensions, when feasible), bcw e Sh:)“]:; b'h. ; " o : _‘L;
ity

level of microbial contamination/sterilicy and T = m:pens el
) . I after p g to the

weight loss (when appropriate). ded labelling. through the i

+ Evaluation of ophthalmic or otic | (cg ded use period. =

creams, of , soluti and suspensi dose inhalers and nasal aerosols

should include the following dditional Some p listed may be assessed during

attributes: sterility, particulate matter and devel and not be ired subsequently

extractable volume
+ Evaluation of cutaneous sprays should include-
pressure, weight loss, net weight disp

P q
in stability studies Dose content uniformity,
labelled number of medication actuations per
i

delivery rate, level of microbial inati

[ g dose content uniformity,

spray pattern, water content and particle size
distribution (for suspensions).

Suppositories

Disintegration and dissolution (at 37 °C) and as
appropriate for the type, net filled content,
rupture  time, melting and lidificari

particle  size  distribution,
microscopic evaluation, water content, leak rate,
level of microbial contamination, valve delivery
(shot weight), extractablesleachables from
plastic and elastomeric components, weight loss,

pamp delivery, foreign particulate matter and

Bles leachabl

from  plastic and

test may be used in licu d r|

forms ial: der—filled or

Iyophilized di

Ty 1 4

idered on a by basis,  Each
product should retain its specifications within
established limits for safety, purity, and potency
throughout its proposed shelf-life.  These
specifications and limits should be derived from
all available information using the appropriate
statistical methods.  The uie of different
specifications for release and expiration should
be supported by sufficient data to demonstrate
ﬂ:al clinical performance is not affected as

d in the tripartite guideline on stability,

2.15 Labelling
For most biotechnological biological drug
substances and drug products, precisely defined
storage ap are ded
Specific recommendations should be stated,
particularly for drug substances and drog

aml
sealed glass ampoules may need no additional
microbiological testing beyond the initial time
point.  The Jevel of microbiological
contamination in liquids packed in glass
containers with flexible seals or in plastic
containers should be tested at least ar the
beginning and at the end of the stability rest
period; if the long-term data provided to the
gulatory horiti for ing
autherization registration de not cover the full
shelf-life  period, the level of microbial
contamination at the last time point should also
be provided, Weight loss from plastic containers
should be reported over the shelflife,
The list of tests presented for each dosage form is

1 that cannot tolerate freezing, These
conditions, and where appropriate,
dati for p ion against light
andior humidity, should appear on containers,
packages, andor package inserts. Such labelling
should be in accordance with relevant
national regional requirements
Annexes
Annex 1: Examples of testing parameters
Section I for active pharmaceutical ingredhnu
In general, app , assay and d d
products should be evaluated for n]l active
pharmaceutical ingredients (APTs). Since some
related substances might only be identified as
degradation products in the outcome of the
stability studies, all specified related substances
should be monitored as part of APT stability
stondies. Other APl parameters that may be
ible to change should also be sadied

wlseu applicable (eg particle size andor
polymorphism when relevant for low—solubility

not f ded to be exhaustive, nor is it exp

that every test listed be included in the design of

a stability p | for a particular finished

" jcad prod (FPPy (for ple, a APIs).

test for odour should be performed only when
necessary and with due consideration for the
analyst’s salety).

Section I for finished pharmaceutical products

The following list of parameters for each dosage
form is presented as a guide to the types of tests
to be included in a stability ;tndy. In gcnrn],

The storage ion of the product, ie

upright versus inverted, may need to be included
in a protocol when contact of the product with
the closure systern may be expected to affect the
stability of the products contained (e.g. liquids or

. assay and deg
shnuld be evaluated for all dosage I‘unm as well
as the preservative and antioxidant content if

applicable.
The mi

bial quality of multiple-d sterile
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subjected to low temperatures, e g liquids and
semisolids, Low ternperatures may also have an
effect on the packaging in certain cases. An

may be y to ke
account of this possibility
Annex 3- P of storage for

products approved in climatic zone IT when the
products are to be distributed in zone TV
In order to ensure the safe use of medicines in

—0EC 500 “Stare in freszer”
- Daring storage, shipment and distribution of
the FPP, the current good distribution practices
(GDP) for pharmaceutical products are o be
observed, Details on storage and labelling
requirements can be found in WHO guide to
good storage practices for pharmaceuticals .

- B “Protect from moisture” should be added as

ipi 1 the ding on labelling
storage idered in the
context of both the region in and for which the
stability studics were 1 i and the regi

must be

In principle, FPPs should be p i in tainers
that ensure stability and F| mJ—G—Lu_D
.o

should not be

in which the products sre intended to be
distributed Typical examples of the storage
statements for products approved in zone II,
with examples of the stability data on which the
statements are based and the corresponding
WHO- storage for

distribation in zone IV are provided in Table
Al0.4

Table A104 Examples of stability data and
storage statements for products approved in
climatic zone I and WHO-recommended

storage statements (for zone IV}

WHO-
Examples of recommended
Storage statement

stability data on storage
for products
$ ich the statement  for
approved in eone
e statsments are products  be
based distributed  in

wime Va
Zone I1 + Zone IVh
= nccelerated
This  medicinal (FFP is stable ot
product does not long-term
require any special conditons (zoavs I
storage conditions and VB, with ao
(B sgnificant  change
ar sccelorated
conditons)
Zone WVa + ‘Do not  store
accelerated (FPP s above 30 *C.
st “::IC s stable at longuenm avold
ahured & with exeursions
significant  change Protect from

‘Do not store
above W O

conditions,

A storage
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The statements that should be used if supp | liquefacti fieming time, leakage pellicles
by the stability studies for active pharmaceutical and pH,

ingredients (APIs) are listed in Table A10.1
Table  A101: Recommended  labelling

for active pk 1 di

Testing  condition  under

nkich Recommended Tabell;

the stability of the AP bas & ing,
statement

been

demonstrated

Small volume parenterals (SVPs)

Colour, clarity [for solutions), particulate matter,
pH. sterility, endotoxins,

Stability studies for powders for injection
solution should include monitoring for colour,
reconstitution time and water content. Specific

parameters to be examined at appropriate

040 165% HH (long-term) 40
‘Do not

“CI5% i

iafcekergeed) | ()

30°C75% RH (long-term) 40

REFEES 221

used to compensate for inadequate or inferior

kaging Additonal labelli
reages psaimtwties S fa | qyy,

stability testing d i
listed in Table A10.3,
Tahle A0 3: Additi

1 labelling for

wse where the result of the stability testing

demonstrates limiting factors

Additional labelling

Limniting factors
staterment, whers relevant

Finkhed h: ieal
A ‘Do not refrigerate or
products (FPs) that canmat P
tolerabe refidgerstion -
FPPs that cammot  tolerate .
‘Do ot freeze™
freezing

Light-sensitive FI'Pa “Protect from light*

FPPs that canmot tolerate
“Stare and rranspors ot

excesdive hear s

above 3 °C*
sppositories
Hygroscopic FPPs “Store in dry condition®

“Store in the original
packnge
Packaging [with the “Koop the conlsiner in the
packaging format specified in outer carton”
the smtement, eg  borde, “Keep  the  container

blistor) tightly closed in order to
Mot G Hght sed
moisture”

* Depending on tho ph ical form and the

properties of the FPP, there may be a risk of

deteriorati due to physical changes if

coOm

{mecelerated)

=W"C&5°C

“Store in freezer”

- During storage, and distribution of

Is throughout the i ded use
period of the reconstituted drug product, stored
under conditions) recommended on the label,
should include clarity, colour, pH, sterility,
pyrogen end in and particulate matter, It

may be fate to 7 e

B

sterility after reconstitution into a product, e g
dual-chamber syringe, where it is claimed that

i can be 1 without

the API, the current Good rade and distribution
practices (GTDP) for pharmaceutical starting
materials are to be observed.

- Details on storage and labelling

P ing sterility,
* The stability studies for suspension for
injection shonld include, in addition, particle
size distribution, dispersibility, specific gravity,

can be found in WHO guide to good storage
practices for pharmaceuticals .

- ™Pratect from moaisture” should be added as
applicable

Findshed pharmaceutical products

The statements that should be used if supported
by the stability studies for  finished
pharmaceutical products (FPPs) are listed in
Table A10.2.

Table  A10.2:  Recommended  labelling
statements for finished pharmaceutical products

Testing  condiion  under i
which e stabifity of e T O sballisg

FPP bas biwa domomtratd

dabil heological ol
P ' & prog

dissolution  (when  applicable) Content

uniformity may be considered  a

stabilityindicating parameter for the primary
stability studies of a depot injection such as
depomedroxyprogesterone  acetate  (DMPA)
(refer to the WHO Pregualification Team-
madicines (PQTm) DMPA guidance document
published on the  PQTm website:
who int/prequal/
» The stability studies for emulsion for injection
should include, in addition, phase separation,
_ mean size and distribution of di i

phase globules.

30 *Cle5% RH (long-term)
40 °CT75% RH
|secolerated)

‘Do not store above 30
s

50 075 BH (losg-tenm)

49 °C75% RH ‘Do not store above 30 C°
|mccelerated)
55C 4 39C “Srore in n refrigerator (2

*C to & °Cy

Large volume g 1 (LVPs)

Colour, clarity, particulate matter, pH, sterility,

pyrogen/endotoxin and volume

Transdermal patches

In vitro release rates, leakage, level of microbial
is ility, peel and adhesive forces.

ded labelli

Annex 2. R
Active pharmaceutical ingredients
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at accelerated moisture”

conditions)

Note: Zone II is 25 °C/60% RH, zone IVa is 30
°C/65% RH and zone IVb is 30 °C/75% RH.
Note: IVa may be acceptable in lieu of IVb when
humidity is not an issue, for example, for storage
in glass containers (see 1.2.7.2 of the main text of
the Annex).
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