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COVER NOTE FOR REVISION OF Q1A(R)
STABILITY TESTING OF NEW DRUG SUBSTANCES AND PRODUCTS

The purpose of this note is to outline the changes made in Q1A(R) that result from
adoption of ICH Q1F “Stability Data Package for Registration Applications in Climatic
Zones Ill and IV”. These changes are:

ICH Q1F "7|%= X|¥ 2 1ve etdd Hiolel mfZ|X|" AE4of w2

Q1A(R)S| B A}

The intermediate storage condition has been changed from 30°C =+
2°C/60% RH = 5% RH to 30°C = 2°C/65% RH += 5% RH in the
following sections:

CHE MMM Z2F 22 =4S 30°C £ 2°C/60% RH =+ 5% RHO|A{ 30°C
+ 2°C/65% RH = 5% RHZ AN},

. 2.1.7.1 Drug Substance - Storage Conditions - General Case

. 2.2.7.1 Drug Product - Storage Conditions - General Case

. 2.2.7.3 Drug products packaged in semi-permeable containers

. 3 Glossary - “Intermediate testing”

30°C £ 2°C/65% RH *= 5% RH can be a suitable alternative long-term
storage condition to 25°C x 2°C/60% RH *= 5% in the following
sections:

CtE MMM &7 2t =S 25°C £ 2°C/60% RH + 5% Ci4l 30°C +
2°C/65% RH + 5% RHE & & RUC}|.

. 2.1.7.1 Drug Substance - Storage Conditions - General Case

. 2.2.7.1 Drug Product - Storage Conditions - General Case

30°C £ 2°C/35% RH x= 5% RH has been added as a suitable
alternative long-term storage condition to 25°C + 2°C/40% RH * 5%
and the corresponding example for the ratio of water-loss rates has
been included in the following section:

ChS MMM &7| 23 =ZHSZ 25°C + 2°C/40% RH + 5% O|2/ofl T
30°C + 2°C/35% RH = 5% RHE FI7klen & &489 oE
ZAZICH

) 2.2.7.3 Drug products packaged in semi-permeable containers
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Mid-stream switch of the intermediate storage condition from 30°C + 2°C/60% RH
+ 5% RH to 30°C + 2°C/65% RH *= 5% RH can be appropriate provided that the
respective storage conditions and the date of the switch are clearly documented
and stated in the registration application.

S7H 228 =72 30°C + 2°C/60% RH + 5% RHOIAM 30°C + 2°C/65% RH + 5%
RHEZE STol Meteh = AKX, 2F 22 =743 ™ AHE HESH 7| E5t

=AMol|l Z|XHslof ShC.

It is recommended that registration applications contain data from complete studies
at the intermediate storage condition 30°C + 2°C/65% RH =% 5% RH, if applicable,
by three years after the date of publication of this revised  guideline in the
respective ICH tripartite region.

2t ICH XYoo of 7H™ ZiolEztelo] SEE HGE2FE 3 o|ufo, aliE== dd=
30°C £ 2°C/65% RH = 5% RH2| &zt 2gb Z0oA HAlet obd M AlF Hlo|HE

SE MH ZMo| EeAZ e Aok
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STABILITY TESTING OF NEW DRUG SUBSTANCES AND PRODUCTS
ICH Harmonised Tripartite Guideline
First Recommended for Adoption at Step 4 of the ICH Process on 27 October 1993.
Revised under Step 2 of the ICH Process on 7 October 1999 and Recommended for
Adoption at Step 4 of the ICH Process on 8 November 2000.
This guideline has been Revised a second time and has reached Step 4 of the ICH
Process at the ICH Steering Committee meeting on 6 February 2003. It is

recommended for adoption to the three regulatory parties to ICH.
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STABILITY TESTING OF NEW DRUG SUBSTANCES AND PRODUCTS
MEZ(NTRODUCTION)
=X (Objectives of the Guideline)

The following guideline is a revised version of the ICH Q1A guideline and defines
the stability data package for a new drug substance or drug product that is
sufficient for a registration application within the three regions of the EC, Japan,
and the United States. It does not seek necessarily to cover the testing for
registration in or export to other areas of the world.

ol 7lo|=2tel2 ICH Q1A 7tol=z2felel 7idEo|H, EC, %‘%, o= & 370 X¥e| S5
AE et M2 AEo et tlole Z|&& &gt 7|E
=7te| S

The guideline seeks to exemplify the core stability data package for new drug
substances and products, but leaves sufficient flexibility to encompass the variety
of different practical situations that may be encountered due to specific scientific
considerations and- characteristics of the materials being evaluated. Alternative
approaches can be used when there are scientifically justifiable reasons.

MEZ fZolotEnt 2k et oFd M dlolg m7|Xel ofE MY

ot et =259

ALSH Z+totsto

o

[m=]
U T At

1.2. H 2| (Scope of the Guideline)

The guideline addresses the information to be submitted in registration applications
for new molecular entities and associated drug products. This guideline does not
currently seek to cover the information to be submitted for abbreviated or abridged
applications, variations, clinical trial applications, etc.

Ol 7to|=2}el2 NME(new molecular entity)2f Ztzd o[2FE o Of
St MEo| ek Aolch ofA s bR 5UF AF, HE

fla M&sts 2= tj&ol otk
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Specific details of the sampling and testing for particular dosage forms in their
proposed container closures are not covered in this guideline.
o™ &7(/0b AlAH| =&t §F My dME2l AA AMF b Aol et A A

Ateh2 of Jtol=z2tele| tf&tol ofct,

Further guidance on new dosage forms and on biotechnological/biological products
can be found in ICH guidelines Q1C and Q5C, respectively.
MEZZ Mgt = oA A Zofl ek AMleh AtE2 27| ICH ZHol=2iel

Qicet Qsc=

1.3. 2 dt 21& (General Principles)

The purpose of stability testing is to provide evidence on how the quality of a drug
substance or drug product varies with time under the influence of a variety of
environmental factors such as temperature, humidity, and light, and to establish a
re-test period for the drug substance or a shelf life for the drug product and
recommended storage conditions.

SN AlEol M2 2,

ot o E 24

oletE ol MAIH

=

The choice of test conditions defined in this guideline is based on an analysis of the
effects of climatic conditions in the three regions of the EC, Japan and the United
States. The mean kinetic temperature in any part of the world can be derived from
climatic data, and the world can be divided into four climatic zones, I-1V. This
guideline addresses climatic zones | and Il. The principle has been established that
stability information generated in any one of the three regions of the EC, Japan and
the United States would be mutually acceptable to the other two regions, provided
the information is consistent with this guideline and the labeling is in accord with
national/regional requirements.

o 7Ztol=gtelol AH=El Al® =72 EC, €2, ol= 5 37 XHe 7| =4

ool Ak Zdolck ofE X¥el MKT= 7|+ HIoIHE EtHZ F35i0, 25 474 7|
AAUA~IV)22 22 = Uch o] Ztol=E2tel2 7% X 1 NE &2 ot EC,

gd=, 0= & 370 X9 Jt2dl o RolAM Mgk obgd FE= thE F N AYoME
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g UCt= . otet O "EE o] Jto|=2telol mE Z0|A EA

o = _J|\_
HEE ZIH/X A
7to| =22l (GUIDELINES)
®2|ekZ (Drug Substance)

&&(General)

Information on the stability of the drug substance is an integral part of the
systematic approach to stability evaluation.

HEolokZE o oty Yol et dE= MAXH ohgd "ot el FE0(Cf

[

2.1.2. J}= A/E(Stress Testing)

Stress testing of the drug substance can help identify the likely degradation
products, which can in turn help establish the degradation pathways and the
intrinsic stability of the molecule and validate the stability indicating power of the
analytical procedures used. The nature of the stress testing will depend on the

individual drug substance and the type of drug product involved.

7t Alee metst=d =20 =0, dut= oA

T Al EA d XA|ME
t

L k] (O )

Stress testing is likely to be carried out on a single batch of the drug substance. It
should include the effect of temperatures (in 10°C increments (e.g., 50°C, 60°C,
etc.) above that for accelerated testing), humidity (e.g., 75% RH or greater) where
appropriate, oxidation, and photolysis on the drug substance. The testing should
also evaluate the susceptibility of the drug substance to hydrolysis across a wide
range of pH values when in solution or suspension. Photostability testing should be
an integral part of stress testing. The standard conditions for photostability testing

are described in ICH Q1B.

AROIGE B XS MR JIE AlES AAF + Uch SECIE AlY

=

2c
L=
[=]
Ly

7|Z22 10°C ©Hel2 B, 50°C, 60°C £)), SE (0, 75%RH 0|4}, Atst, ZH=s|

gmpeye

www.gmpeye.co.kr




ICH Q1A (R2) Stability Testing of New Drug Substances &
Products

pH @t
2

= AEe &

Examining degradation products under stress conditions is useful in establishing

degradation pathways and developing and validating suitable analytical procedures.

However, it may not be necessary to examine specifically for certain degradation

products if it has been demonstrated that they are not formed under accelerated or

long term storage conditions.

7t =AM 2ol &HE EANE geg JH ol
WalHo|Mst=0tl FE3tch SHA Zoll M

A

Results from these studies will form an integral part of the information provided to
regulatory authorities.

Al Zats A 7|2l dEsks HEe| SR8 FE2 FAMSCH
2.1.3. Hfx MEF(Selection of Batches)

Data from formal stability studies should be provided on at least three primary
batches of the drug substance. The batches should be manufactured to a minimum
of pilot scale by the same synthetic route as, and using a method of manufacture
and procedure that simulates the final process to be used for, production batches.
The overall quality of the batches of drug substance placed on formal stability
studies should be representative of the quality of the material to be made on a
production scale.

24 37) eZo|ok =P

1 =
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Other supporting data can be provided.

7|Ef 27 HiolHE M3g =+ UCh
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2.1.4. &7/ opf A/AE/(Container Closure System)

The stability studies should be conducted on the drug substance packaged in a
container closure system that is the same as or simulates the packaging proposed
for storage and distribution.

2ot 350 AtEE oF AlZelo|M et

E7| op7f A"l A= ot

2.1.5. 7174 (Specification)

Specification, which is a list of tests, reference to analytical procedures, and
proposed acceptance criteria, is addressed in ICH Q6A and Q6B. In addition,
specification for degradation products in a drug substance is discussed in Q3A.

g ME, oY 58 JFQR RAE Z=o FZo| ofsiAlE ICH

agtet, o Foff &h=of et #H2 Q3AE FEIletCh

Stability studies should include testing of those attributes of the drug substance
that are susceptible to change during storage and are likely to influence quality,
safety, and/or efficacy. The testing should cover, as appropriate, the physical,
chemical, biological, and microbiological attributes. Validated stability-indicating
analytical procedures should be applied. Whether and to what extent replication
should be performed will depend on the results from validation studies.
A0 FH, oMM FW/EE
Al Aloll gotstct =24,

XA|M A dhe

[ | o -

Al& FZ/(Testing Frequency)

For long term studies, frequency of testing should be sufficient to establish the
stability profile of the drug substance. For drug substances with a proposed re-test
period of at least 12 months, the frequency of testing at the long term storage
condition should normally be every 3 months over the first year, every 6 months
over the second year, and annually thereafter through the proposed retest period.

Ao obM AlEel Aol AY F7le fmolorEel oM Zzulde st

— =
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E=ollof ok ol MAIE Z|zHo] A& 12702l
Algl F712 ddidoz A sfo| 3HE=ER St

olFREI= o MAIE 7|2t Mol ZX of 132

At the accelerated storage condition, a minimum of three time points, including the
initial and final time points (e.g., 0, 3, and 6 months), from a 6-month study is
recommended. Where an expectation (based on development experience) exists
that results from accelerated studies are likely to approach significant change
criteria, increased testing should be conducted either by adding samples at the final
time point or by including a fourth time point in the study design.
7t 2 =72l | aek 33(F7(2F TY|
of 275t0d) 7t& Alg Azt “Si
2, OHX2F A8 EAHE FIkotAL 48 Al

i5tof AAlStet.

When testing at the intermediate storage condition is called for as a result of
significant change at the accelerated storage condition, a minimum of four time
points, including the initial and final time points (e.g., 0, 6, 9, 12 months), from a
12-month study is recommended.

7t B2 oM Soigh Heh 2l S7F B2 =4 Aol Eeeh 29, 127H

St x| 4& 45(x=7]eF 27| =ZEh(ll, 0, 6, 9, 127HE) Algdg A

23 xZ{(Storage Conditions)

In general, a drug substance should be evaluated under storage conditions (with
appropriate tolerances) that test its thermal stability and, if applicable, its
sensitivity to moisture. The storage conditions and the lengths of studies chosen

should be sufficient to cover storage, shipment, and subsequent use.

d o4 siEEs ZdRods &7 dHadES Mg = e 2

=
518 Hel Zah)olM fRoU4E Ztetot, Eab =43 Al Tzke 2

[==]
Zetsto & M- et

The long term testing should cover a minimum of 12 months’ duration on at least

three primary batches at the time of submission and should be continued for a
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period of time sufficient to cover the proposed re-test period. Additional data
accumulated during the assessment period of the registration application should be
submitted to the authorities if requested. Data from the accelerated storage
condition and, if appropriate, from the intermediate storage condition can be used
to evaluate the effect of short term excursions outside the label storage conditions

(such as might occur during shipping).

7] okdM AE2 MZE AFE = 37

Long term, accelerated, and, where appropriate, intermediate storage conditions for
drug substances are detailed in the sections below. The general case applies if the
drug substance is not specifically covered by a subsequent section. Alternative
storage conditions can be used if justified.
HEo|tE otEd Alds fIsk &Y, 745,

ofzoll A AbM|S| Y Shet. k=01 A

=
7|&0| M E=ct. Efgd ol Zol=

2.1.7.1. 2B+ 7/F(General case)

A~ HE
. o AtZ (Minimum time
Al (Study) H 32 =7 (Storage Condition)
period covered by

data at submission)

25°C + 2°C/60% RH * 5% RH &
Z7|(long term)> 1270
30°C = 2°C/65% RH = 5% RH
=7K(intermediate)** | 30°C + 2°C/65% RH = 5% RH 671
7} (accelerated) 40°C * 2°C/75% RH + 5% RH 671«

* It is up to the applicant to decide whether long term stability studies are
performed at 25 * 2°C/60% RH = 5% RH or 30°C * 2°C/65% RH t 5%

RH.
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7| oHHAM Al =74 (25 + 2°C/60% RH + 5% RH == 30°C + 2°C/65%
RH £ 5% RH)S A&HYAAMIt ZH i),

If 30°C £ 2°C/65% RH = 5% RH is the long-term condition, there is no
intermediate condition.

30°C £ 2°C/65% RH * 5% RHE 27| ¢HEM Al =7e= o, 2t

ZH2 =X f=rh

If long-term studies are conducted at 25°C + 2°C/60% RH + 5% RH and
“significant change” occurs at any time during 6 months’ testing at the accelerated
storage condition, additional testing at the intermediate storage condition should be
conducted and evaluated against significant change criteria. Testing at the
intermediate storage condition should include all tests, unless otherwise justified.
The initial application should include a minimum of 6 months’ data from a 12-month
study at the intermediate storage condition.

27| ot AEE 25°C + 2°C/60% RH == 5% RH =10l AAlSto{ 715 =74 671
Al 7|2tof Sy = S ZAAAM FIF Al S AAlste Soish #st
7| ol cHe|sto{ HItetct, | ES=X| , S 2 OHE M Al
Aol 2& 2 A . M HZE Alodl Al 7t

Z 4 671 Al ololE

“Significant change™ for a drug substance is defined as failure to meet its
specification.

ootz ol 2atsix| o Aoz HeolHch
2.1.7.2. 4% 27 2 Zo/o/F(Drug substances intended for storage in a

refrigerator)

A HE
A= (Minimum time

AlE (Study) Y3 =7 (Storage Condition)
period covered by

data at submission)
ZH7](long term) 5°C + 3°C 1270 ¥

7} (accelerated) 25°C + 2°C/60% RH =+ 5% RH 671«
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Data from refrigerated storage should be assessed according to the evaluation
section of this guideline, except where explicitly noted below.
otefollM Hets| 7|set 49E Melste o Jto|=z2telel "It Mol 7|t diofl a2t

A& 22t HoleE "rtetoh

If significant change occurs between 3 and 6 months’ testing at the accelerated
storage condition, the proposed re-test period should be based on the real time
data available at the long term storage condition.

7t 22t =7ollM 370E AlE 67HE AlIE Atololl =i s, &7 2

ZFAo| MAZE ot HOIHE Z2HE o™ MAIE 7|2t

If significant change occurs within the first 3 months’ testing at the accelerated
storage condition, a discussion should be provided to address the effect of short
term excursions outside the label storage condition, e.g., during shipping or
handling. This discussion can be supported, if appropriate, by further testing on a
single batch of the drug substance for a period shorter than 3 months but with
more frequent testing than usual. It is considered unnecessary to continue to test a
drug substance through 6 months when a significant change has occurred within
the first 3 months.

7t 23t =HolM A

toldoz yojus g distol ChEt @t

HT
1]
R
[~

T
&
o mn o

MEgtct olmf ITHEECh B FItz Algdste

r

o

SEEcH o HIHSHH Algstol "o AnE . A 37 Atolof =ci

Btot drdeotH obE M AR E 67HE VIR A =desittn = = AUCH

2.1.7.3. 45 Z& 2/ F9/2t=(Drug substances intended for storage in a freezer)

A~ HE
. o A2 (Minimum time
AlE (Study) Y3 =7 (Storage Condition)
period covered by

data at submission)

ZH7](long term) 1270 ¥

For drug substances intended for storage in a freezer, the re-test period should be

based on the real time data obtained at the long term storage condition. In the
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absence of an accelerated storage condition for drug substances intended to be
stored in a freezer, testing on a single batch at an elevated temperature (e.g., 5°C
+ 3°C or 25°C £ 2°C) for an appropriate time period should be conducted to
address the effect of short term excursions outside the proposed label storage
condition, e.g., during shipping or handling.

HE 2@ ROl CEIRETANY

gotetet.

2.1.7.4. -20°C 0/3} Z2& 8 Z9/2Z(Drug substances intended for storage below -

20°C)

Drug substances intended for storage below -20°C should be treated on a case-by-
case basis.
-20°C O|slof|AM Hater =9 abgof| 2t M2l etct.

2.1.8. P°2HY4 o/d gf£(Stability Commitment)

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

re-test period.

— [

Zl= sixle] &7] otdd Al dlole7t el AlFol o™ MAIR 7
R

UK ptotd, &2l ofFolz ohEd AldE AL ZIdsto] A

% o523 sfof Bich.

—

Where the submission includes long term stability data on three production batches
covering the proposed re-test period, a post approval commitment is considered

unnecessary. Otherwise, one of the following commitments should be made:

Mz 2AMo old AR Z1zke =Zdsts 370 ek vfxe] 7| ekdd Alg dlolE 7t

—-_o o

ACHH, 2l of% QSHX| ot X ged okE

=_= LS
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If the submission includes data from stability studies on at least three
production batches, a commitment should be made to continue these
studies through the proposed re-test period.

Z 4 370 A six|el obHAM AlY CIO|E{7t MZE ZAMo Zehxl

AEES ol MAIE 212 DAol Z2X AE Zdsictn ol <

If the submission includes data from stability studies on fewer than three
production batches, a commitment should be made to continue these
studies through the proposed re-test period and to place additional
production batches, to a total of at least three, on long term stability
studies through the proposed re-test period.
FHECH M2 4k x| obEM AlY Clo|E{7f HE Ao =

Alds o™ MMAR Z[ZE dHol 2™ AHE st

Z 374 8 X7t HE=S St of & MAIE 7|

FAUEED o °f%2 Btch

If the submission does not include stability data on production batches, a

commitment should be made to place the first three production batches on

long term stability studies through the proposed re-test period.

MAE B x[e] oFMA Al ClO|E{7F ME ZAMoll =Zgt=lof UX| ke, A 374
xS AHE o™ MAIR 7|2 St 7| ohHM Alde AAlSHIctD

ct.

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.

o ool we &7 oHEY A& oHEd Z2EE2, 22 Moty EEdol

- T L—-oOo o

7= v Al Aol AFEIE Zdt Sl of

ZZKEvaluation)

The purpose of the stability study is to establish, based on testing a minimum of
three batches of the drug substance and evaluating the stability information
(including, as appropriate, results of the physical, chemical, biological, and
microbiological tests), a re-test period applicable to all future batches of the drug

substance manufactured under similar circumstances. The degree of variability of
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individual batches affects the confidence that a future production batch will remain

within specification throughout the assigned re-test period.

otgdd  Algel =HE2  #Fa 3 ER2AUE HRE AlEst:

T I — [=]
Wotstol(22IN, et MESM, o|yBSN AlY 2D L), ¥F

Mzss BRelekE ozl 250l HEE MAR 7|Zh2 MEsts Zolch 770 H

=
=
HAt = o5 diE vixIoF X MAIE 7|2h S 74 EHel oz /A& Zol2}

O - - O -

_?_
tzlof| Jete =of

The data may show so little degradation and so little variability that it is apparent
from looking at the data that the requested re-test period will be granted. Under
these circumstances, it is normally unnecessary to go through the formal statistical
analysis; providing a justification for the omission should be sufficient.

clolgl ez Zslfeb HA7E Mol 810 ol E AHET|8H A Z|zto] &2l
2ol 9L Ach TO°F #2 o= 34 = 27t gich ciet
sH 24 dete| EtdMd 2 25| M AlHok BHCf

An approach for analyzing the data on a quantitative 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 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 of significance of rejection of more than 0.25) to the slopes
of the regression lines and zero time intercepts for the individual batches. If it is
inappropriate to combine data from several batches, the overall re-test period
should be based on the minimum time a batch can be expected to remain within

acceptance criteria.
AlZh daotol| w2} g

A st

o

The nature of any degradation relationship will determine whether the data should
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be transformed for linear regression analysis. Usually the relationship can be
represented by a linear, quadratic, or cubic function on an arithmetic or logarithmic
scale. Statistical methods should be employed to test the goodness of fit of the data
on all batches and combined batches (where appropriate) to the assumed
degradation line or curve.
=off ALl SMo w2t

Mo
= =

Limited extrapolation of the real time data from the long term storage condition
beyond the observed range to extend the re-test period can be undertaken at
approval time, 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, existence of supporting
stability data, etc. However, this extrapolation assumes that the same degradation
relationship will continue to apply beyond the observed data.

Etd Mol A= d2ol= 52 Algol &7 B =7 HAIZE HolHE H
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Any evaluation should cover not only the assay, but also the levels of degradation

products and other appropriate attributes.

g2 Al oleo = 2ol ttEe| ED T|EF SQHX| Zesto] "Itetct,

2.1.10. FA/ A}gK(Statements/Labeling)

A storage statement should be established for the labeling in accordance with
relevant national/regional requirements. The statement should be based on the
stability evaluation of the drug substance. Where applicable, specific instructions
should be provided, particularly for drug substances that cannot tolerate freezing.
Terms such as “ambient conditions” or “room temperature” should be avoided.

A FZIMXS T|F0 2Asto] EAl ARAjofl T|xig 2 dEE dAMect 2@ HE=
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A re-test period should be derived from the stability information, and a retest date
should be displayed on the container label if appropriate.
otdd dHEo| ZAHsId MAIR 7|Zke dFEsto|, MAEsh dols MAH

crdlof FA|SHCL,

2tH| 2| k& (Drug Product)

&&(General)

The design of the formal stability studies for the drug product should be based on

knowledge of the behavior and properties of the drug substance and from stability

studies on the drug substance and on experience gained from clinical formulation

studies. The likely changes on storage and the rationale for the selection of

attributes to be tested in the formal stability studies should be stated.

M| el efE el A ohEAM Al SAT Sejfoll it X4, a2/
=} o|ekx EffjZ2 Msoh Eab o Lo

Al =HE HI|shoh,

2ot 4 Al (Photostability Testing)

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

HAES g0l = 170 2HM ofef Hetez byl Als Al Ehe}

o —_— —

FRA AlE

[S]
(=} =

2.2.3. 4% #E(Selection of Batches)

Data from stability studies should be provided on at least three primary batches of
the drug product. The primary batches should be of the same formulation and

packaged in the same container closure system as proposed for marketing. The
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manufacturing process used for primary batches should simulate that to be applied
to production batches and should provide product of the same quality and meeting
the same specification as that intended for marketing. Two of the three batches
should be at least pilot scale batches and the third one can be smaller, if justified.
Where possible, batches of the drug product should be manufactured by using
different batches of the drug substance.
Z4 374 eHM2[etFE 7|2 Hix
712 Hixl= HOHE <
AlZ8floldet Zolofof S,
T Uofof
b X| =

oY X| 2

Stability studies should be performed on each individual strength and container size

of the drug product unless bracketing or matrixing is applied.
S uholul o E2iA S MsiX| fHECtH, etmlolobE sHarmt 87| 37| Ztzlof

o — —/ 1

tistod ohed Al Al gt

—

Other supporting dat

a can be provided.
7|t 2A dHlolHE Mg = AUt

2.2.4. &7[ o) A/AE(Container Closure System)

Stability testing should be conducted on the dosage form packaged in the container
closure system proposed for marketing (including, as appropriate, any secondary
packaging and container label). Any available studies carried out on the drug
product outside its immediate container or in other packaging materials can form a
useful part of the stress testing of the dosage form or can be considered as

supporting information, respectively.

re

tolg E71 opf AxBElez xFet

o= oAt =& E7| 2t
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2.2.5. 77Z(Specification)

Specification, which is a list of tests, reference to analytical procedures, and
proposed acceptance criteria, including the concept of different acceptance criteria
for release and shelf life specifications, is addressed in ICH Q6A and Q6B. In

addition, specification for degradation products in a drug product is addressed in

=
=

Stability studies should include testing of those attributes of the drug product that
are susceptible to change during storage and are likely to influence quality, safety,
and/or efficacy. The testing should cover, as appropriate, the physical, chemical,
biological, and microbiological attributes, preservative content (e.g., antioxidant,
antimicrobial preservative), and functionality tests (e.g., for a dose delivery
system). Analytical procedures should be fully validated and stability indicating.
Whether and to what extent replication should be performed will depend on the

results of validation studies.

2o 3o Hyg

= T
el otEel SX4E

=M, BEN SO,

AAEES AlE B

Malolo|d Aol w2t

Shelf life acceptance criteria should be derived from consideration of all available
stability information. It may be appropriate to have justifiable differences between
the shelf life and release acceptance criteria based on the stability evaluation and
the changes observed on storage. Any differences between the release and shelf
life acceptance criteria for antimicrobial preservative content should be supported
by a validated correlation of chemical content and preservative effectiveness
demonstrated during drug development on the product in its final formulation
(except for preservative concentration) intended for marketing. A single primary
stability batch of the drug product should be tested for antimicrobial preservative

effectiveness (in addition to preservative content) at the proposed shelf life for
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verification purposes, regardless of whether there is a difference between the
release and shelf life acceptance criteria for preservative content.
wE 7 HE JFES €8 JtsE 2 oHHM HEE HESHH

|

= Histel obyM Ho
2 iz MX

7| &o0|

| &= Atolof|

FoAIEol 2ol

o

Al& FZ/(Testing Frequency)

For long term studies, frequency of testing should be sufficient to establish the
stability profile of the drug product. 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 3 months over the first year, every 6 months over the second

year, and annually thereafter through the proposed shelf life.

7| ke Algel ol Ald FUl= M e|etEel otdd
O
I_

siof ettt old & Z|7ho] =& 12742l HMEQ 42
Moz A ofoll 3722 stt, & HH sloll= 67HE=Z

|Zh Zxoll 22X o 13[2 Btct.

At the accelerated storage condition, a minimum of three time points, including the
initial and final time points (e.g., 0, 3, and 6 months), from a 6-month study is
recommended. Where an expectation (based on development experience) exists
that results from accelerated testing are likely to approach significant change
criteria, increased testing should be conducted either by adding samples at the final
time point or by including a fourth time point in the study design.

7S Bt A0 Adols 67hE Al™ T|ZE Sk 4B 33| (E7(2F 2 Z@H(l, o, 3,
67HE) Al . of Z75t0d) 7t Al Ayt Stk Hatof
et 7|1& opx|2f Aloll HHME FISHALE 48 Al

CHakof AA|SHEL.

When testing at the intermediate storage condition is called for as a result of
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significant change at the accelerated storage condition, a minimum of four time
points, including the initial and final time points (e.g., 0, 6, 9, 12 months), from a
12-month study is recommended.

7S Ha =A0AM SoiEh wHEE st 572 2 2est 49,

Al 712t8 M-St =2 43 A-F(F7]2 27| 1270 €y Al A

A Zetct

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.

EtE40]

22 x7I(Storage Conditions)

In general, a drug product should be evaluated under storage conditions (with
appropriate tolerances) that test its thermal stability and, if applicable, its
sensitivity to moisture or potential for solvent loss. The storage conditions and the
lengths of studies chosen should be sufficient to cover storage, shipment, and
subsequent use.

of

siC},

—

Stability testing of the drug product after constitution or dilution, if applicable,
should be conducted to provide information for the labeling on the preparation,
storage condition, and in-use period of the constituted or diluted product. This
testing should be performed on the constituted or diluted product through the
proposed in-use period on primary batches as part of the formal stability studies at
initial and final time points and, if full shelf life long term data will not be available
before submission, at 12 months or the last time point for which data will be

available. In general, this testing need not be repeated on commitment batches.

e Mt dEfz 2iMefetE otEd AlEE AAlSH,

H, 22t =4, ALE 7|Zholl 2ot EAl §EE stEsich 53

2 7|2 sfx[2] offd ALE Z|ZF HAol ZX o] AlHES AA|BCh
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P71 Ao AAlste, HZE AEO
Poll= 1270 AlE £ ObXe A" AlE

g ol oL Hix|E AT
The long term testing should cover a minimum of 12 months’ duration on at least
three primary batches at the time of submission and should be continued for a
period of time sufficient to cover the proposed shelf life. Additional data
accumulated during the assessment period of the registration application should be
submitted to the authorities if requested. Data from the accelerated storage
condition and, if appropriate, from the intermediate storage condition can be used
to evaluate the effect of short term excursions outside the label storage conditions

(such as might occur during shipping).
7] oM A2 HZE AlF = 374

Long term, accelerated, and, where appropriate, intermediate storage conditions for
drug products are detailed in the sections below. The general case applies if the
drug product is not specifically covered by a subsequent section. Alternative

storage conditions can be used, if justified.
2trleletE oHHM AldE 2l &Y

—_— O o

7t%, el

ofzfoll A AbM|S| MY etot, of

=
—
7|&0] HEElct, EtEdoO| <ol

2.2.7.1. 28t Z7/F(General case)

Zx ME
. o A2 (Minimum time
Al™ (Study) Y3 =7 (Storage Condition)
period covered by

data at submission)

Z7|(long term)* 25°C + 2°C/60% RH + 5% RH E& 1274
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30°C = 2°C/65% RH = 5% RH
& 7H(intermediate)** | 30°C = 2°C/65% RH =+ 5% RH 671
7} (accelerated) 40°C * 2°C/75% RH + 5% RH 671«

* It is up to the applicant to decide whether long term stability studies are
performed at 25 = 2°C/60% RH = 5% RH or 30°C = 2°C/65% RH = 5%
RH.
7| otd M Ale =ZH(@25 £ 2°C/60% RH £ 5% RH E+& 30°C + 2°C/65%
RH £ 5% RH)S A&E M7t ZH 5ot
If 30°C £ 2°C/65% RH * 5% RH is the long-term condition, there is no
intermediate condition.

30°C + 2°C/65% RH + 5% RHE Z7| oY Alg ZFHo=Z

ZH2 shE=RX f=ch

If long-term studies are conducted at 25°C + 2°C/60% RH = 5% RH and
“significant change” occurs at any time during 6 months’ testing at the accelerated
storage condition, additional testing at the intermediate storage condition should be
conducted and evaluated. against significant change criteria. The initial application
should include a minimum of 6 months’ data from a 12-month study at the
intermediate storage condition.

7| obdd A8 8 25°C + 2°C/60% RH + 5% RH Z=Z10l|Al AA|5tH Tt

Al 7|zl "Soigt WOt dMstH, S7F A0 FIL Al™

7|0l che|stod Hotstch A AME EM MHE Al B2 22 =

|2 670 E Al ClolE{E ZefA|7{0F Bich.

In general, “significant change” for a drug product is defined as:

Aot o=z gHM ofetFe| "Stiet Mat's ozt ol ol ot

A 5% change in assay from its initial value; or failure to meet the
acceptance criteria for potency when using biological or immunological
procedures;

Z7|gtoll thH|sto] ®EF ZRIb 5% of 5} x|

YHOR JtE WILE mE %It 58 7|=0

Any degradation product’s exceeding its acceptance criterion;
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sl &t=0l 7| 5tE 29

Failure to meet the acceptance criteria for appearance, physical attributes,
and functionality test (e.g., color, phase separation, resuspendibility,
caking, hardness, dose delivery per actuation); however, some changes in
physical attributes (e.g., softening of suppositories, melting of creams)
may be expected under accelerated conditions;

de, =28 54, Zlsd Mg, MYy, & =22

"o, (=]

MEtM, Ao, BE

oI E

7t
=2y 54 #epol, ztefel st A8 Sol)rt olet=T| = Shef

zofolMd T Fof B ML) 3 . Bxie

and, as appropriate for the dosage form:
J2| Mol w2l HE s 420,

Failure to meet the acceptance criterion for pH; or

pH & 7|& &3

Failure to meet.the acceptance criteria for dissolution for 12 dosage units.

1270 MA el 28& & 7|& FAE.

. =2AFY &7 ZE 204/ 29/9fZ(Drug products packaged in impermeable

containers)

Sensitivity to moisture or potential for solvent loss is not a concern for drug
products packaged in impermeable containers that provide a permanent barrier to
passage of moisture or solvent. Thus, stability studies for products stored in
impermeable containers can be conducted under any controlled or ambient
humidity condition.
&7\t 80 sHE =z
2t el etkE el & <ol - Y
2700 2t =AM

T UL

2.2.7.3. BFFEY &7 E& 2A/2/9fZ(Drug products packaged in semi-permeable

containers)
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Aqueous-based products packaged in semi-permeable containers should be
evaluated for potential water loss in addition to physical, chemical, biological, and
microbiological stability. This evaluation can be carried out under conditions of low
relative humidity, as discussed below. Ultimately, it should be demonstrated that
aqueous-based drug products stored in semi-permeable containers can withstand

low relative humidity environments.

SN B0 ZREE 4

B L ]
ro 22

0z

zz0A ol

Other comparable approaches can be developed and reported for non-aqueous,

solvent-based products.

v~ Zof 7[gk M ZFol oMz ClE SSet BHE sl 21 ACE.

zZ> M=

. o AtZ (Minimum time
A& (Study) H Ak =71(Storage Condition)
period covered by

data at submission)

25°C + 2°C/40% RH * 5% RH &
Z7|(long term)> 1270
30°C = 2°C/35% RH = 5% RH

Z7H(intermediate)** | 30°C =+ 2°C/65% RH =+ 5% RH 671

40°C £ 2°C/ not more than (NMT)
7% (accelerated) 671
25% RH

It is up to the applicant to decide whether long term stability studies are
performed at 25 * 2°C/40% RH = 5% RH or 30°C + 2°C/35% RH = 5%
RH.

7| oHHA Al =74 (25 + 2°C/40% RH + 5% RH == 30°C + 2°C/35%
RH £ 5% RH)S A&HAAMIt ZH it

If 30°C £ 2°C/35% RH = 5% RH is the long-term condition, there is no

intermediate condition.
30°C =+ 2°C/35% RH + 5% RHE 77| SHHAM A H, =7t

ZU2 =X Eech

(-
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For long-term studies conducted at 25°C * 2°C/40% RH * 5% RH, additional
testing at the intermediate storage condition should be performed as described
under the general case to evaluate the temperature effect at 30°C if significant
change other than water loss occurs during the 6 months’ testing at the accelerated
storage condition. A significant change in water loss alone at the accelerated
storage condition does not necessitate testing at the intermediate storage condition.
However, data should be provided to demonstrate that the drug product will not
have significant water loss throughout the proposed shelf life if stored at 25°C and
the reference relative humidity of 40% RH.

7| ot AEE 25°C = 2°C/40% RH = 5% RH =710 A AA|St=

67 Al Z[zZhl & &4 olelel "Zoiet tisprt el st

A 5% loss in water from its initial value is considered a significant change for a
product packaged in a semi-permeable container after an equivalent of 3 months’
storage at 40°C/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 3 months’ storage
at 40°C/NMT 25% RH may be appropriate, if justified.

40°C/NMT 25% RH Z740A 370 Ezol| siE== =& ol =E
HEo| =7|gtoll thH[Sl0{ 5% +& HolH =oist . ok &}
&7|(1 mL olsholl =ZZ&sk HEZFo|ut F0{ E HMEQ Z<ol 40°C/NMT 25% RH
ZHOAM 370 Eto siE=Els =F olF, 5% O]ake] 2oix EtHNO
AeH MHEY o ch

An alternative approach to studying at the reference relative humidity as
recommended in the table above (for either long term or accelerated testing) is
performing the stability studies under higher relative humidity and deriving the
water loss at the reference relative humidity through calculation. This can be
achieved by experimentally determining the permeation coefficient for the container

closure system or, as shown in the example below, using the calculated ratio of
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water loss rates between the two humidity conditions at the same temperature. The
permeation coefficient for a container closure system can be experimentally
determined by using the worst case scenario (e.g., the most diluted of a series of
concentrations) for the proposed drug product.
M7 Fo| FExE MU &XolM AlEsts 2 ol2lel cf

CHHM AlEE AAlStD ALt

=
=

=2
=
A
T

NES-TEE-E
ZANN F W BE =
87| obl Al2E e

Zt=2dl 7tE Bol

& o) gHE/ 9/ of(Example of an approach for determining water loss):

For a product in a given container closure system, container size, and fill, an
appropriate approach for deriving the water loss rate at the reference relative
humidity is to multiply the water loss rate measured at an alternative relative
humidity at the same temperature by a water loss rate ratio shown in the table
below. A linear water loss rate at the alternative relative humidity over the storage
period should be demonstrated.

S8 &7| ol A28 E2] 37, 3

o o =
AEE 5t

0 mo >
mo Mo

[l
==

For example, at a given temperature, e.g., 40°C, the calculated water loss rate
during storage at NMT 25% RH is the water loss rate measured at 75% RH
multiplied by 3.0, the corresponding water loss rate ratio.

oE B0 55X =2%(0, 40°C)2F NMT 25% RHoAl Hzb 7|

ALHE2, 75% RHOIAM ZFs &2

Zste},

CHE M &% Ax A SE

(alternative relative (reference relative H| & (ratio of water

humidity) humidity) loss rates at a given
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temperature)
60% RH 25% RH 1.9
60% RH 40% RH 1.5
65% RH 35% RH 1.9

75% RH 25% RH 3.0

Valid water loss rate ratios at relative humidity conditions other than those shown
in the table above can also be used.

ol MAIE A olele & 5= =AM FES 7 HE H[E tge =L UCH

2.2.7.4. & 22 2152/ 2FF(Drug products intended for storage in a refrigerator)

A HE
. - AtZ (Minimum time
Al (Study) Y32 =Z(Storage Condition)
period covered by

data at submission)
ZH7](long term) 5°C + 3°C 12704

7% (accelerated) 25°C % 2°C/60% RH =+ 5% RH 671

If the drug product is packaged in a semi-permeable container, appropriate
information should be provided to assess the extent of water loss.

WA BTlof ZIEE x|StEQl HolE 2 &4 HIE ®isted T

[

HEE HESH MSshof ghot.

Data from refrigerated storage should be assessed according to the evaluation
section of this guideline, except where explicitly noted below.
ofefollM H&ts| 7|set 49E Melste o Jlo|=2telel "It Mol 7|t Hiofl w2t

A& 22t Ho|EE "rtetoh

If significant change occurs between 3 and 6 months’ testing at the accelerated
storage condition, the proposed shelf life should be based on the real time data
available from the long term storage condition.

7S 22 =ZolM 37iEzt 67 Atololl StHgr Haloh WlsStHE, FIY| 2 =79
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AAIZE oHH A Al HOIHE Z2HE o™ 75 7|2t8 M- st
If significant change occurs within the first 3 months’ testing at the accelerated
storage condition, a discussion should be provided to address the effect of short
term excursions outside the label storage condition, e.g., during shipment and
handling. This discussion can be supported, if appropriate, by further testing on a
single batch of the drug product for a period shorter than 3 months but with more
frequent testing than usual. It is considered unnecessary to continue to test a
product through 6 months when a significant change has occurred within the first 3

months.
7S 22 =ZoM

2742 Algsts| o
Mgt of Wl Algstol Bol s A Y Abolol B

sgesittn = = AUACh

2.2.7.5. 4= 2Z 2/x5/2/2Z(Drug products intended for storage in a freezer)

Za HE
. o ALZ (Minimum time
Al (Study) H3a =71(Storage Condition)
period covered by

data at submission)

ZH7|(long term) - 20°C %= 5°C 12704

For drug products intended for storage in a freezer, the shelf life should be based
on the real time data obtained at the long term storage condition. In the absence of
an accelerated storage condition for drug products intended to be stored in a
freezer, testing on a single batch at an elevated temperature (e.g., 5°C £+ 3°C or
25°C += 2°C) for an appropriate time period should be conducted to address the

effect of short term excursions outside the proposed label storage condition.
ds 2z 2HH olefEel dRoll=s B zdolM =ESE AAIZE HolEHE ZHE
7 . MHEsh 7)2t
Hi x| 2 Al&5t0d, ofF

[r_l. of

o
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2.2.7.6.-20°C 0/5} &2z 2tr/e/2tEF(Drug products intended for storage below -
20°C)

Drug products intended for storage below -20°C should be treated on a case-by-
case basis.
-20°C O|slollA Egtet 2ha|eletZ2 Atgol w2t 2| st

2.2.8. 2HYA o/g <f£(Stability Commitment)

When available long term stability data on primary batches do not cover the
proposed shelf 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 shelf

life.
7|2 vix|o] &7 oty d AlE HlolE7

- O o

Sl Al
oz e AEs AS

okAs
of

Where the submission includes long term stability data from three production

batches covering the proposed shelf life, a post approval commitment is considered

unnecessary. Otherwise, one of the following commitments should be made:

HE Mol od ®E 72t ZHsts 370 Mik vix|e] ZY| kg AlE dlolEf 7t
A

Zot=E0 RACHH, M Al ol 252 ZQSHK| Yot JX| §2od oz

Zt2dl e 7Hx| 0l% o et

If the submission includes data from stability studies on at least three

production batches, a commitment should be made to continue the long

term studies through the proposed shelf life and the accelerated studies

for 6 months.

Z 2 370 MAF dix[e] obd M AR OOl 7t MZE Aol =Eat=lof ActH, o™
712k WAool 2™ Y| AMEE AL TSt e7id JtE AldE sHlct

&g g,

If the submission includes data from stability studies on fewer than three

production batches, a commitment should be made to continue the long
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term studies through the proposed shelf life and the accelerated studies
for 6 months, and to place additional production batches, to a total of at
least three, on long term stability studies through the proposed shelf life
and on accelerated studies for 6 months.
FHECE M2 Mok six[2] ohHM AR Hlo|EHT7F M E
oy w& 7lZt dAo 2™ Z7| Mg AS

|=% 5t of &

F ot

If the submission does not include stability data on production batches, a
commitment should be made to place the first three production batches on
long term stability studies through the proposed shelf life and on
accelerated studies for 6 months.
MAb B x| oMM AlR Clo|EZtE ME =AMoll =ERb=of UX| 4k, A 37
MA XS A E oY 7&E 7|72F SoF AV oHHM AL 67 E TS AlEE
Al ofd of% Ct.

The stability protocol used for studies on commitment batches should be the same

as that for the primary batches, unless otherwise scientifically justified.

Ol ok vix|o| otHM Algd Z2EZ2, 22| otetd Efddol gled 7|2 sl x| Al

ArERE Azt Sdsof Bhot.

Where intermediate testing is called for by a significant change at the accelerated
storage condition for the primary batches, testing on the commitment batches can
be conducted at either the intermediate or the accelerated storage condition.
However, if significant change occurs at the accelerated storage condition on the
commitment batches, testing at the intermediate storage condition should also be
conducted.

7l sixlel TiE

2 23 =A

ZolM ol uix|7}

2.2.9. ZZKEvaluation)
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A systematic approach should be adopted in the presentation and evaluation of the
stability information, which should include, as appropriate, results from the physical,
chemical, biological, and microbiological tests, including particular attributes of the
dosage form (for example, dissolution rate for solid oral dosage forms).
Mg EMOl, 4E nEHe Zo E2£8)2 =Tl =2(H, ey, MM,
o|M=
The purpose of the stability study is to establish, based on testing a minimum of
three batches of the drug product, a shelf life and label storage instructions
applicable to all future batches of the drug product manufactured and packaged
under similar circumstances. The degree of variability of individual batches affects
the confidence that a future production batch will remain within specification
throughout its shelf life.
oHH M AlEel =AM x4 374 M elekE x|

ZHOM HM=/EHE= 2tdolekE HiX

AEst= Aol 4 e X2

Where the data show so little degradation and so little variability that it is apparent
from looking at the data that the requested shelf life will be granted, it is normally
unnecessary to go through the formal statistical analysis; providing a justification
for the omission should be sufficient.
olole &e=z= oot ®|AZE Hel |}

= Ach

An approach for analyzing data of a quantitative 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 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 of significance of rejection of more than 0.25) to the slopes
of the regression lines and zero time intercepts for the individual batches. If it is
inappropriate to combine data from several batches, the overall shelf life should be

based on the minimum time a batch can be expected to remain within acceptance
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criteria.
AlZ}

()

i3]
EY

ol
==

215X M, ojol&

[2712F 7470 vix[2] O AlZE H#o

S 4 o
o

=
=

OB
ol

oI
o

Rl

The nature of the degradation relationship will determine whether the data should
be transformed for linear regression analysis. Usually the relationship can be
represented by a linear, quadratic, or cubic function on an arithmetic or logarithmic
scale. Statistical methods should be employed to test the goodness of fit on all
batches and combined batches (where appropriate) to the assumed degradation

line or curve.

=off A2l Fdo

Limited extrapolation of the real time data from the long term storage condition
beyond the observed range to extend the shelf life can be undertaken at approval
time, if justified. This justification should be based on what is known about the
mechanisms of degradation, the results of testing under accelerated conditions, the
goodness of fit of any mathematical model, batch size, existence of supporting
stability data, etc. However, this extrapolation assumes that the same degradation
relationship will continue to apply beyond the observed data.
EtEMo| A= E ol ol Aol &7 2o = AAZE HO|HE ZHE Hel olae
tct. olmf = mZHL ol gt

27 ok dlolefel =x)

Lo o

sff 2tA7h zhErE | ol &

[

Any evaluation should consider not only the assay but also the degradation

products and other appropriate attributes. Where appropriate, attention should be
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paid to reviewing the adequacy of the mass balance and different stability and
degradation performance.

HE Al oleolz Zalf d=1t 7Bt SEM7EX| xZesto] gItstoh =2
X2 HEMI Ch2 oby A/

—-o o

2.2.10. FA/ AlgK(Statements/Labeling)

A storage statement should be established for the labeling in accordance with
relevant national/regional requirements. The statement should be based on the
stability evaluation of the drug product. Where applicable, specific instruction
should be provided, particularly for drug products that cannot tolerate freezing.
Terms such as “ambient conditions” or “room temperature” should be avoided.
b IIH/X 27| &oll 2/HStod FA| ARAjofl Z|Aeh BEab HEES AAoich 2@ HEE
A of okdd Hrtol Z7Halol otch sHEHElE dPoe FHMAHQ WEE HMIoHok

eHe| ol ekZ el g ol Sl ™t me|7| =zvo|H A2t &

()

o
. 1= of ==

&2 gt
There should be a direct link between the label storage statement and the
demonstrated stability of the drug product. An expiration date should be displayed
on the container label.

FA B HEeb ghM|elotE oYM Atolol EFEel ATE QJpofof FiCE 7

HMeletE 871 2foll EA|SHC,.

20 H2|(GLOSSARY)

The following definitions are provided to facilitate interpretation of the guideline.

o| 7tol=zatele| 2l&st a2 2o, &5 &0{2 2[o|E ctzat Z0| Feletot

714 A8l (Accelerated testing)

Studies designed to increase the rate of chemical degradation or physical change of
a drug substance or drug product by using exaggerated storage conditions as part
of the formal stability studies. Data from these studies, in addition to long term
stability studies, can be used to assess longer term chemical effects at non-
accelerated conditions and to evaluate the effect of short term excursions outside

the label storage conditions such as might occur during shipping. Results from
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accelerated testing studies are not always predictive of physical changes.

I oty Algel o Heystol R

AAE AlE.

=27l g (Bracketing)

The design of a stability schedule such that only samples on the extremes of certain
design factors, e.g., strength, package size, are tested at all time points as in a full
design. The design assumes that the stability of any intermediate levels is
represented by the stability of the extremes tested. Where a range of strengths is
to be tested, bracketing is applicable if the strengths are identical or very 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 different container sizes or different fills in the same

container closure system.

0

S3 Coixtel 22, gel= A 2

—

e

o
= P a2 = o Algd clxtel. ofmj

i

ot of

& dHlel 7ttt ofE

B o
o [
2 Mo o

0k
N

+

7| % X[ (Climatic zones)

The four zones in the world that are distinguished by their characteristic prevalent
annual climatic conditions. This is based on the concept described by W. Grimm
(Drugs Made in Germany, 28:196-202, 1985 and 29:39-47, 1986).

SdAel Azt 7= =0 ZHSHH MAE 470 X|F2=E Lh=Ch W. GrimmoO| H|A[SH
MAE HIE2=Z stci(Drugs Made in Germany, 28:196-202, 1985 and 29:39-47,
1986).
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olgl Hfx|(Commitment batches)

Production batches of a drug substance or drug product for which the stability
studies are initiated or completed post approval through a commitment made in the
registration application.

S5 MUEH EME Sl MAls of& 2ol 2fsf &2l o|=ol JHAISHALL 2tz

Ale et L= A 2fefE HiA.

7| ol A|AE|(Container closure system)

The sum of packaging components that together contain and protect the dosage
form. This includes primary packaging components and secondary packaging
components, if the latter are intended to provide additional protection to the drug

product. A packaging system is equivalent to a container closure system.
HME 22 Esstes =2 AMel o Xt =& ARfeb ofxh =z A7t A=dl, Oofxt

= =
2 A= ehHeletEe FIMHSE HEsstr| fIth Zo|oh EZE A|AEE 7| opijf

A 2B 22 Aol

X" (Dosage form)
A pharmaceutical product type (e.g., tablet, capsule, solution, cream) that contains

a drug substance generally, but not necessarily, in association with excipients.

ABO|UHES BFRSIT UOLt HIEAl MUK ZEE AUS T2E o

T, A, dsH, A, IEA).

2kx| 2 2FZ (Drug product)

The dosage form in the final immediate packaging intended for marketing.
HifE Sxoz 2T MY =& Aol =ZE M.

2l 2 9| 2kE (Drug substance)
The unformulated drug substance that may subsequently be formulated with

excipients to produce the dosage form.
HIHM b gl =M =0 M eluEE T ALEE = o| =AM atefe| Y Eo|ekE.

A7t (Excipient)
Anything other than the drug substance in the dosage form.

ekx| ol ool A BEE ol9lel Ci2 ME.
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78 YXi(Expiration date)
The date placed on the container label of a drug product designating the time prior
to which a batch of the product is expected to remain within the approved shelf life
specification if stored under defined conditions, and after which it must not be used.
2idiof] F7|=l= %'IPE*H, a1 AE OlEZX = ol2kE HiXIE XY Z=Zo
wR7Z12F 4ol 7 e FAE A2z ofat=En, O AlF

—

Al (Formal stability studies)
Long term and accelerated (and intermediate) studies undertaken on primary
and/or commitment batches according to a prescribed stability protocol to establish

or confirm the re-test period of a drug substance or the shelf life of a drug product.

of MAIE Z[Zto|Lt 2HM|e|efE 7E ZIZtEe AE £ &elsh| flsl AF

= o
Z2EZ0| 2/ASt J[= six|L Ol BiXE HUE AAStE FI| Azt

o A,
&7|(Impermeable containers)
Containers that provide a permanent barrier to the passage of gases or solvents,

e.g., sealed aluminum tubes for semi-solids, sealed glass ampoules for solutions.
ZtaLt Zoje| suE Al Hi2Z[ofE MIsts &7I(0l, BtnYAel Y&

St =4 A8 (Intermediate testing)

Studies conducted at 30°C/65% RH and designed to moderately increase the rate
of chemical degradation or physical changes for a drug substance or drug product
intended to be stored long term at 25°C.

25°Coll Al ZE7|ZF 2atet & dlefetEZol CHstod 3tstx  Zolf Lt

=2|H Het £25 S74 2 BIMZ17] 2l 30°C/65% RHOIA AA|SH= Al

7| obd M A8 (Long term testing)

Stability studies under the recommended storage condition for the re-test period or
shelf life proposed (or approved) for labeling.

HEAl Aol #7|2H(Es &2 21X shs) MAIY T|ZbolLt & 7|2 SeoF HE HEE

ZHOM HAISHE oHEM AlH.
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=

23 FX|(Mass balance)

The process of adding together the assay value and levels of degradation products
to see how closely these add up to 100% of the initial value, with due consideration
of the margin of analytical error.

=4 XS FE5| AdotstHEAM, gD 2ol M= +FES ZF 26t O ZooF =708k

100%2t H|w3to] Ol HE ZAteHXA| #Itsts oHd.

o E2lA 2HH (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 a specified time point. At a
subsequent time point, another subset of samples for all factor combinations is
tested. The design assumes that the stability of each subset of samples tested
represents the stability of all samples at a given time point. The differences in the
samples for the same drug product should be identified as, for example, covering
different batches, different strengths, different sizes of the same container closure
system, and, possibly in some cases, different container closure systems.

S Algol 2E 24 x=gof tfstol & M 7t LFEF AEStE oFE A AIH

O cftg AMEAMs Sd 24 Egtel ofE A MEE AH

Ao Al CHal ZAA MELSl ordMdol ZE A<

ol& =0f Hix| Xtof, , &7 o AlA

et e 21700 Al Hoto] S 22

MKT(Mean kinetic temperature)

A single derived temperature that, if maintained over a defined period of time,
affords the same thermal challenge to a drug substance or drug product as would
be experienced over a range of both higher and lower temperatures for an
equivalent defined period. The mean kinetic temperature is higher than the

arithmetic mean temperature and takes into account the Arrhenius equation.

When establishing the mean kinetic temperature for a defined period, the formula
of J. D. Haynes (J. Pharm. Sci., 60:927-929, 1971) can be used.
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J. D. Haynes (J. Pharm. Sci., 60:927-929, 1971)2 =4lol 2[H3sto{ EX 7|7t

MKTE &g = Ach

NME(New molecular entity)
An active pharmaceutical substance not previously contained in any drug product
registered with the national or regional authority concerned. A new salt, ester, or
non-covalent-bond derivative of an approved drug substance is considered a new
molecular entity for the purpose of stability testing under this guidance.
H =7t B X AA 7o SEE A e ekZ
ME2Z 9, oaHZ=Z, =

Aol NMEZ 2+ EICh

el 2 HiX[(Pilot scale batch)

A batch of a drug substance or drug product manufactured by a procedure fully
representative of and simulating that to be applied to a full production scale batch.
For solid oral dosage forms, a pilot scale is generally, at a minimum, one-tenth that

of a full production scale or 100,000 tablets or capsules, whichever is the larger.
A i R xS Z&s| tfEsts AH Mi g2 Hfx| Mo MEE= AS

AlZello| et Extoll el MEE EREo[etE L= 2HA2lfFE Hix|. LHE UMl g
A
E

s A2 = agh MM M8 722 1/10 £ 100,0007H EHLt 7

Jted o 2

Tt=2 =2 ofof et

7| v x| (Primary batch)

A batch of a drug substance or drug product used in a formal stability study, from
which stability data are submitted in a registration application for the purpose of
establishing a re-test period or shelf life, respectively. A primary batch of a drug
substance should be at least a pilot scale batch. For a drug product, two of the
three batches should be at least pilot scale batch, and the third batch can be
smaller if it is representative with regard to the critical manufacturing steps.
However, a primary batch may be a production batch.

A 2712 == 7E 7124 HEE SHeR 55 UMUF

Hlole{E &2 357

HELHE 7= LS T2 s x[o{of

Bix| Zt2dl 2747F z[aeh uheds 2 Bjx|o{of Stof, LIHX|

CHAIZF CHEAO 2 22 dME A
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B x| 2 p=

M4 v X| (Production batch)

A batch of a drug substance or drug product manufactured at production scale by

using production equipment in a production facility as specified in the application.
SMoll FHE AL AlMolM A ME|E ALZS M4 HERE HxE HRootE

2HH| o] 2F &= B R].

MAlY LX(Re-test date)

The date after which samples of the drug substance should be examined to ensure
that the material is still in compliance with the specification and thus suitable for
use in the manufacture of a given drug product.

HEelekEo| o Fgstnd &3 gHeldE ME BEER A

z9 M-S A F St HAtsHofF st 7| & AL

A" 7|ZH(Re-test period)

The period of time during which the drug substance is expected to remain within its
specification and, therefore, can be used in the manufacture of a given drug
product, provided that the drug substance has been stored under the defined
conditions. After this period, a batch of drug substance destined for use in the
manufacture of a drug product should be re-tested for compliance with the
specification and then used immediately. A batch of drug substance can be re-
tested multiple times and a different portion of the batch used after each re-test, as
long as it continues to comply with the specification. For most
biotechnological/biological substances known to be labile, it is more appropriate to
establish a shelf life than a re-test period. The same may be true for certain

antibiotics.

www.gmpeye.co.kr




ICH Q1A (R2) Stability Testing of New Drug Substances & G1003a
Products

HIEM E7|(Semi-permeable containers)
Containers that allow the passage of solvent, usually water, while preventing solute
loss. The mechanism for solvent transport occurs by absorption into one container
surface, diffusion through the bulk of the container material, and desorption from
the other surface. Transport is driven by a partial-pressure gradient. Examples of
semi-permeable containers include plastic bags and semirigid, low-density
polyethylene (LDPE) pouches for large volume parenterals (LVPs), and LDPE
ampoules, bottles, and vials.
7], 871 B#H &F,
Z047t o|=gtct. =&

LDPE T x|2f

F57|ZH(Shelf life) (also referred to as expiration dating period)

The time period during which a drug product is expected to remain within the
approved shelf life specification, provided that it is stored under the conditions
defined on the container label.

7| 2fdo| e =M E2as Zdol oefEo| s¢l ¢ 7= 7|2t 4 ol=E

7 E Aoz It = 7|7h

74 (Specification)
See Q6A and Q6B.
Q6A % Q6B Z=.

44 - £35F &2 #Z4(Specification - Release)
The combination of physical, chemical, biological, and microbiological tests and
acceptance criteria that determine the suitability of a drug product at the time of its

release.

£35t ¢l GAloll ofefFe| A3 ststy, 4=y, n|d=9ty

=R

74 - ®8 7|2t #4(Specification - Shelf life)
The combination of physical, chemical, biological, and microbiological tests and
acceptance criteria that determine the suitability of a drug substance throughout its

re-test period, or that a drug product should meet throughout its shelf life.
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AR 71zt Ao ZH

x| o 2FZ 0| 51 7[&E2

Ha =71 & 7|F(Storage condition tolerances)

The acceptable variations in temperature and relative humidity of storage facilities
for formal stability studies. The equipment should be capable of controlling the
storage condition within the ranges defined in this guideline. The actual
temperature and humidity (when controlled) should be monitored during stability
storage. Short term spikes due to opening of doors of the storage facility are
accepted as unavoidable. The effect of excursions due to equipment failure should
be 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 effect assessed.

FA
[
o
o

34 oMY AlES

Ztol=etelofl

AN/

© @
o o
S e

0
~0 nn
=2

71& Al ("2l 22|2kE) (Stress testing (drug substance))

Studies undertaken to elucidate the intrinsic stability of the drug substance. Such
testing is part of the development strategy and is normally carried out under more
severe conditions than those used for accelerated testing.

HEoltEe 2AAN oHME HIISHZ| fIs AlE. AF Jigel dso=z o AlES
AAlstH, 7S A" Z=AECE O Mg =AM Bhoh

7IE Al (Al 2l 2FE) (Stress testing (drug product))

Studies undertaken to assess the effect of severe conditions on the drug product.
Such studies include photostability testing (see ICH Q1B) and specific testing on
certain products, (e.g., metered dose inhalers, creams, emulsions, refrigerated
aqueous liquid products).

AlZbeE Z=Z40| kM o|2kEo| olxlE HE=2 "IISH| Qs AAISHE AIY. ZotdM

| == Ry [y W o
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AF(ICH Q1B #H=x)1 MEFE S0l Aol Ackel, & 5 ME, I&A, 7A,

W BE S U KE),

A dlolE{(Supporting data)

Data, other than those from formal stability studies, that support the analytical
procedures, the proposed re-test period or shelf life, and the label storage
statements. Such data include (1) stability data on early synthetic route batches of
drug substance, small scale batches of materials, investigational formulations not
proposed for marketing, related formulations, and product presented in containers
and closures other than those proposed for marketing; (2) information regarding

test results on containers; and (3) other scientific rationales.
otd M AlgdolM B E A o[22 HOIHE, &4 2, o™ A 77t

Nof
>

N

i EA| 22 g2 t= dlold. (1) =7| et d2o| f=ol2E iRl
2 =& HiAl, 2 SHX| = d7E MA, e A,
7|t oz =F Hiole, (2) 7] Algl Zzt 2H

{ 2717t ofoll siE

Il

o0 k>

L

H
ok
Al
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