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STABILITY TESTING OF
NEW DRUG SUBSTANCES
AND PRODUCTS
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General Principles

QThe purpose of stability testing is:
« to provide evidence on how the quality of agkad Vosy w7 ¥ A\ MEW
expyey doke I\ m\uae~drug substance or drug product varies with time Srom%e')\ s e\
under the influence of a variety of N proveckioal o
environmental factors such as temperature, &5\ o o \ies brickilony

humidity, and light 2 )
: 3 \¥3) -
« to establish: dugl Sebilioh wenk

eriod for the drug substance or <
¢ shelf life)for the drug product 'kc S IR TN
« To recommended storage conditions. ) 333 l"\'l ’ -cﬂéj:‘f{: & \‘j‘
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Aim of the guidelines

i i to
The guideline addresses the information

. - - S
be submitted in registration appllcait:t)gd
for new molecular entities and assoc
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Stress Testing

W) s, SAL @A) Awpl
Stress testing (drug substance) Pptodud Gste Hld) 850

* Studies undertaken to elucidate the intrinsic stability
of the drug substance.

* Such testing is part of the development strategy qr]d is
normally carried out underG-BEr)e"s"j evere| conditions

., than those usgg for accelerated testing.
adbew N Aie huidly stesp So, KT \y)) e
d% e suelS 1ife J1 v qioo
Stress testing (drug product)
* Studies undertaken to assess the effect of severe
conditions on the drug product.

* Such studies include photostability testing and specific
testing on certain products, (e.g., metered dose

inhalers, creams, emulsions, refrigerated aqueous .
liquid products). (%mdy netd ca.‘Uy uu/:ﬂw <
: . 5450 v v \Moatst 4
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Stress Testing

»>Stress testing of the drug substance can help to:

* \gﬁ‘;ﬂq}u LA AS 121, establish the intrinsic stability of the molecule
Aoe) Mo\ g CZ{” g2 . identify the likely degradation products ->

-~ Il
2 ) G U 3. establish the degradation pathways =Y o;.‘AaJ-.'aA N pp< P dP
' " 4. validate the stability indicating power of the melolic C"-)"QIVS\"

analytical procedures used. DAplc W waly el plecad s e LSV D
»>The nature of the stress testing will depend on the deafidakio-} 47 ~Lus

individual drug substance and t
product involved.
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etween 15 and 100% degradation, howr, no
relevant degradation products are observed :
' - 7 icketal. Phamm Technol. 2005

Feb;29(2):48-66.
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Stress Testing
> Stress testing is likely to be carried out on a single
batch of the drug substance. ’
>t should evaluate : 1 aaded LA ECALD
A. the effect of temperatures (in 10°C increments = accelvated Fes)
(e.g., 50°C, 60°C, etc.) above that for accelerated o o o wps

testing),

— , B. the effect of humidity (e.g., 75% RH or greater)
1532 g yyhere appropriate,

C. Oxidation L Py _
D. photolysis. => 4 Rl pa dey o)) U
photolysis

E. the susceptibility of the drug substance to
hydrolysis across a wide range of pH values when

n solutlonorsuspensiom 50, KXGx R B0 '
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@'7 }\ standard Degraded under acidic conditions
\g)\ !
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Degraded under basic conditions under thermal degradation conditions
|
!

;\g__JI\__._— 'Jl hiod) vaends

Degraded under peroxide (H,0,) conditions Exposed to direct sunlights

i ',
Uk : 4_4)\___.

i e

..........

Bhatt PD, Akhtar J. Int J. Pharmaeut. Sci. Rev Res.

Chromatogram of Olopatadine HCl Hsrjrereet .
\otahidia Noopeo

Stress Testing

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

It may not be necessary to examine specifically for certain
degradation products appearing in stress testing if it has been
demonstrated that they are not formed under accelerated or long
term storage conditions. = s)yess sesid2) (£ €1 Sz db Lo

G0 37 ZV_ssa \qff{g?.q‘fmgjs defined as "the design of a stability schedule such

YR ASuA exHes {hat only samples on the extremes of certain design factors, e.g.,
G W] Syfenayph &2 strength, package size, are tested at all time points as in a full

e ety o1 i design”
? | ! [ Matrixing!is "the design of a stability schedule such that a selected
s\wlzd*? seedid) e subseto e total number of possible samples for all factor
3 1,, q ’}Mb combinations is tested at a specified time point. At a subsequent
. b€ time point, another subset of samples for all factor combinations is

tested.”
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Selection of Batches
(D W‘A) ) sz.-u @ Pilot scale batch
W o o cowdholl e Abatch of a drug substance or drug product manufactured

: ap .20 by a d fully representative of and simulating that
o Lt y a procedure fully rep ) a
a2 f'ijw -5V’ to be applied to a full production scale batch. T L
p ‘ ) . .
Poduc!’\cm 1 ¢ baldy For solid oral dosage forms, a pilot scale is generally, at a
(\b) G L minimum, one-tenth (1/10)that of a full production scale

P AR )
or 100,000 tablets or capsules, whichever is the larger. sz ‘
= AL \ Y
Cube wmixen )
lc)y ) Production batch e} 4! t“é s
N HQecl pabch Ji Phot-
" wariteh ,\% A batch of a drug substance or drug product manufactured ) -

- at production scale by using production equipmentina
adoe wiyev ) production facility as specified in the application.

11

Storage Conditions: Drug substance
s\auly)‘zb“/'d : -fwPrimary batch

., << * A batch of a drug substance or dru d i
el Ge 525 I g product used in a
re%ea’\(«‘:’ 1y ot forma-I stability study, from which stability data are
SubyencCE G5 o submlttef:i in a registration application for the purpose of
VAo redest J‘{)au agstablishmg a re-test period or shelf life, respectively.
©
dvelflife) N YOS A primary batch:

* Fora drug substance: should be at least 3 pilot scale batch.

* Fora drug product: two of the three batches should be at least ™Y 5 w-< gl
pilot scale t_>atch: and the third batch can be smaller if it is ap) o Sv
representative withTegard to the critical manufacturing steps =

* However, a primary batch may be 3 production batch.
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Selection of Batches

- Drugsubstance Drugproduct P ”éb‘,remf_;g
o wpdg

~ Number of 3 3 , L
i Qo 2

batches (preferably from different batches | #H
of drug substance) sest

. U
Two: at least pilot 4 ubJ“"” e ba—'d"

One: smaller scale, if justified

: ooty | $pdd!
same formulation and package as

proposed for marketing

on each individual strength and

container size unless bracketing or O e Jesr \51' \,;:J{:i\

Scale Minimum pilot

AP ) o e_%uP method of manufacture
simulates production scale .
<rp\, 2; ojL_of- 133 l'C—lﬂ]

matrixing is applied . i -
B £ D) @l s &7 -
same as or simulates the container closure sys.tem_ Kt “‘Q{J}D ;_; J 3 N
packaging proposed for proposed for marketing (including becl D v i )
“any secondary packaging and \Q&.M,JL ‘ ve L

storage and distribution
: ER container label) 13

.ﬂ,@J oS o wol¥et w@\qd@ &
QoJ?&Il‘é.f—. @M\MW‘MQJQ ) plodud” N e v=~|

Specifications

- 7 Drig substance |
o © . Release and shelflife

RS A R et

Drug prbdupt

. -~ N o ! A‘ 2 rave v g 3 e -
o) I A 45 LW ol a5 4| &7 (dle. Vi~ stability studies should include testing of those attributes of the drug
%,5‘1;]3 q{\_(l 7 substance that are susceptible to change during storage and are likely
to influence quality, safety, and/or efficacy.

‘ ya_lldgd stability-indicaﬁng analytical procedures should be applied.
orand mn g el plod
aj b B Q) / S\ewld debeat degdabigd pCodud-

Any differences between the
release and shelf life acceptance

¢ Lol @S LY
’HS’@“ W—c C,;“d\' f)f‘ésaf ouhive) qf"‘s ), criteria for antimicrabial
()(‘ggefvd-l veCaded| G <SS! preservative content should be

\ L) N
‘/A,IIJLJIU’U'%" oA _jla«i(wa‘”— 4 g supported by a validated
P 2seh; Ve 2 Lane correlation of chemical content

and preservative effectiveness
14
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Testing Frequency

ct

longterm 1% year: every 3 months
studies  2"year: every 6 months
After the 2M year: annually through the proposed
re-test period/shelf life.

accelerafed a minimum of three time points, including the
storage initial and final time points (e.g., 0, 3, a-nd’_ﬁ
condition  months), Qe
’ A ca U~
i R 28 6,8, 993 8
Ao “\5 J u B
Vo5 ilae potat Il s o &S

15

Storage Conditions: Drug substance

2 & 7W» cu Wt In general, a drug substance should be evaluated under
S S huws By o) storage conditions that test its thermal stability and, if
| ""\@pm Y ol applicable, its sensitivity to moisture.

a4

4 Ig'vol—iow % 4svs* The long term testing should cover a minimum of 12

., J1@¢ months’ duration on at least three primary batches at
S l\H’fMP the time of submission.

* Testing should be continued for a period of time
sufficient to cover the proposed re-test period.

* Data from the accelerated storage condition and, if

appropriate, from the intermediate storage condition

. can be used to evaluate the effect of short term

A <y 1) «> excursions outside the label storage conditions (such as

A %\\';9 &;)b\ :f‘ might occur during shipping). DALY Jos ¢ e Bin
! g ‘au) 5 o * 5 - 1&
\9 57 w}.‘kﬁp\; CAISTMERE STl
Yo O’uq} B t Sa) ']@
o e J:X
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Storage Conditions : Drug substance

General case
Study Storage condition Minimum time period covered by
data at submission I ),e5) 15
Lakespedi~b ) mdop)/
25°C + 2°C/60% RH + 5% RH 22 )
[nng — o 12 months J) y ‘Ly\ l)\ &:\}J J
30°C + 2°C/65% RH + 5% RH \oual de 30,65 I BA/KE
\owd Il S¥'Se Intermediate** | 30°C +2°C/65% RH+ 5% RH | 6 months o) 13 o wherstd o ;T
Accelerated 40°C+2°C/75% RH+ 5% RH | 6 months B\ [30  wher wbd 15 2
A\l

*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.

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

Deop O Va3 40y L) VeSe U
) 5 A{@s—be_&c_f‘fw
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o Storage Conditions : Drug substance
N eSS N oneral case

~ \

Ll”)’m\(""f“" K?fp,ﬁ# « If long-term studies are conducted at 25 2°C/60% +
s5d Jelops P ﬁ’wﬂ 5% RH and “significant change” occurs at any time
o122 S 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,
« “significant change” for a drug substance is defined as

failure to meet its specification. =

« 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.

18

Q) Pw 30 longy A

I whereasdivd

ey @f SpRitiehinS!

%lﬂs\AQQ‘ \'M’M\)\P LQ:«A- OAUV\S”{‘

Speaifid 1 2,1 chany

CamScanner = g d>gwaall


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

Storage Conditions : Drug substance

.  J r
Drug substances intended for storage in @ refrigerato

. : iod covered by
. 2 diti Minimum tm:'le perio
Study Storage condition in kb eidiasion

Long term 5°C £ 3°C 12 months

Accelerated 25°C £ 2°C/60% RH + 6% RH 6 months
Lg% y Tk S ’
AV 23 Ly @ wlIf significant change occurs between 3 and 6 months
seopiaut chegr® ) o5 ) testing at the accelerated storage condition, the proposed

. N re-test period should be based on the real time data
Vs § acdlerd ed .~ available at the long term storage condition.
rvesy &)ty

" If significant change occurs within the first 3 mont_hs'
accelvated §) - WY testing at the accelerated storage condition, a discussion

Qs should be provided to address the effect of short term
\ow—“\\‘“ =5 s excursions outside the label storage condition, e.g., during
Ji""\“\< ¥ rew

shipping or handling. 12
L™~ D , 1| s Al S )
ad) > 9 TR IR R AL
e N s e 14 &S ons

’ NS =
‘/\Uﬂ"\l\d"‘/ '}MJ\U}_’&)‘E‘E‘) U_/\-‘Pu
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Storage Conditions : Drug substance

Drug substances intended for storage in a freezer

Study Storage condition Minimum time period covered by
data at submission
Long term - 20°C % 5°C 12 months

® 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.

" testing on a single batch at an elevated temperature
(e.g.,5°C+3°Cor25°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.

Je!}wg\«wb'b e | =20y ) 8 AE Sl CACRE L
- ’ 2 N \;7))
(Frapze MY s 805 %y pLLH Substancdre Y "
YRo EXCUN¥on I\ Cual %

gL 513’_3 /}4}""\\"&\)"%\ & pover fediur
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Storage Conditions : Drug substance
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.

Jdeep Ff@&\_\l‘l —qu L Yy e

21

Stability Commitment : Drug substance

« 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 t - iod

« 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.
S s assl A v
Qabtly 3 PR Q) udy sl 240 Bk A1 bmg
e Pt appovel 3 2
S b\ G et Ve clinvd| 20 S Lo ) s
Joh R vo) gl g SV
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W 1o “¥=Stability Commitment : Drug substance

Otherwise, one of the following commitments should be

made: .

1. If the submission includes data from sta.bility studrerogea_t
least three production batches, a commitment shou -
made to continue these studies through the proposed re-te
period.

C3 W o o) B | 2. If the submission includes data from stability studies on
) & ; LEVJ,;J fewer than three production batches, a commitment-should
W e 4180 VIR he made to continue these studies through the proposed re-
T Jed eV 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.
3. If the submission does not include stability};iata odn l
' 3 dle=\, QA production batches, a commitment should be ma e to place
MHEY -;Q:de the first three production batches on long term stability
. _' .. studies through the proposed re-test period.
S prlord)es o 2
\ouey tesim J b 5

e arel 29

Storage Conditions:(Drug product)

" In general, a drug product should be evaluated under
P T storage conditions (with appropriate tolerances) that

3 . testits thermal stability and, if applicable, its sensitivity
Uy’ 7po SoWk S W v mnisture or potential for solvent loss. -

\9’\4)_ 59)\/9':4’ |°5j 2 = Stability testing of the drug product after constitution
S W / ‘;"J or dilution, if applicable, should be conducted to
SAP Syl s (al 'fel provide information for the labeling on the

oaodial sa\w‘/’ {,,5;“ preparatign, storagt_e condition, and in-use period of
the constituted or diluted product (In-use stability).

Woo divdies) tecorshivuli atdals o b\ 4SS
3 (.)-"0—' A (E‘c,ov.-)H\Jaﬁ:l’iﬁd) a‘pjﬂ Lol 4%

P s 23 A\ v 2 U 4 i?rodudf
oy potuets| e Shaki 1 2!
L Siluiondt

S\ ot 2 A €3 23 P ljﬂ\‘:blg)fb%(a,-/
(Tuse the coumbtie D 3p SAV S
,Qﬁ\fe -u € VB
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..
Storage Conditions : Drug product i Var Wbt &bz o
= |n-use stability testing should be performed on primary U\ S Stabity peshy

ot . fouia & i
batches as part of the formal stability studies at initial ,em\pf Al Mf e
and final time points. PO g B

* I full shelf life long term data will not be availabley ,|pys, s\ SRS,
before submission, inuse stability testing should be |, o venn Sk N 7>
performed at 12 months or the last time point for U Aae H5 0} B
which_data will be available. g \C S

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

»WHO guidelines requires a minimum of two batches,
at least pilot-scale batches, to be subjected to the test.

25

el G
Storage Conditions : Drug product “*1 subclace

General case
Study Storage condition Minimum time period covered by | , .
data at submission Slo 30 W) )5) LS
fontans? §;,c + 2°C/60% RH * 5% RH 1,2.’_'1(’-13}15— desmedike )l 4D C?b

30°C + 2°C/65% RH + 5% RH "

Intermediate** | 30°C + 2°C/65% RH + 5% RH 6 months

I

Accelerated 40°C = 2°C/756% RH + 5% RH 6 months

*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.

**1f 30°C + 2°C/65% RH 5% RH is the long-term
condition, there is no intermediate condition.
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3 5% RH and “significant change” occurs at any time

Storage Conditions : Drug product

General case
o o
* If long-term studies are conducted at 25  2°C/60% £

2 X during 6 months’ testing at the accelerated s.torage
Wy 3841 N N %> condition, additional testing at the intermediate
Ndle additionl teskix storage condition should be conducted and evaluated

ku}ejfmedia@gainst significant change criteria.

* The initial application should include a minimum of 6

months’ data from a 12-month study at the
intermediate storage condition.

27

Storage Conditions : Drug product

General case
‘Significant change” for a drug product is defined as:

g{oy\%c»} Ahoniieray e

1._A 5% change in assay from its initial value; or failure to
meet the acceptance criteria for potency when using

Hey

2. Any degradation product’s exceeding its acceptance
criterion;

biological or immunological procedures;

3. l;1ailure| to ngeet the c?cf:ceptancel criteria for appearance,
" , . ical attributes, and functionali .E.
RN \;a,,\,;uui‘f’ b L) Physi ity test (e.g., color, phase

-

separation, resuspendibility, caking, hardness, dose

TPPL ?\.75\"31,[)} = delivery per actuation); however, some changes in physical

e Vot 3
&V L Shps®
a)) desuse Fo(\;
sy Apsef T2
' As M\’;Q‘:‘

V¢

attributes (e.g., softening_of sup ositories, melting of
creams) may be expected under accelerated condititﬁsg;‘~
and, as appropriate for the dosage form:

4. Failure to meet the acceptance criterion for pH; or
5. Failure to meet the acceptance criteria for dissolution for
-———b—‘—

12 dosage units. —
b b ool A6

) NS MRLps e
(_)_',?\)‘p oo asoy
L% ) Ml O s 7-.5
C 3 CppLe (YS9 W
\'W\mo\cg\‘a\-—( 2!
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Storage Conditions : Drug product
Drug products packaged in impermeable containers

Impermeable containers: Containers that provide a

permanent barrier to the passage of gases or

solvents, e.g., sealed aluminum tubes for semi-solids, cfeov* /0"‘}"‘“"“}
sealed glass ampoules for solutions.

Q 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.

Q Thus, stability studies for products stored in
impermeable containers can be conducted under
any controlled or ambient humidity condition.

Codhtd U e ST 1, D) o) o Zl-cle 2

- 4

r,',\g.u\ pock s\ E.S’O“Y‘b
Storage Conditions : Drug product f%:m}w Co»btzﬁ ;{2’9
Drug products packaged in semi-permeable containers ¢ ¢

Semi-permeable containers:
b B ).l \,S_Cw

\_{‘\
o preventhgeautaiote, = usually > 50T e v
Pefwx\a}\ (S ™ C\.}J-"é_.)

The mechanism for solvent transport occurs by
absorption into one container surface, diffusion through - S e
the bulk of the container material, and desorption from Qo ) USke

the other surface. Pefnl phead! pelie
In such cases, the conc. of drug (assay) may increase
with time, = W) I 240 g lued)\ o 27 Ralen 42

Examples of semi-permeable containers include:

ol C"bG:J plastic bags and semi-rigid, low-density polyethylen
e
W(LDPE) pouches for large volume parenteral»; LVyPs)

a LDPE ampoules, bottles, and vials. Aues \su@
smad |, ey e.31
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Storage Conditions : Drug prod uFt S
Drug products packaged in se_n_y_i_w_gg_lzl_e container.

* Aqueous-based products packaged in serrjl-permea;ble
containers should be evaluated for poten_tlal vyater 0SS
in addition to physical, chemical, biological, and
microbiological stability.

i iti yodrial Lo, v Uz) @Sl
* This evaluation can be carried out under conditions ofpahzhlj N e
low relative humidity. \ov Cho sle 2023 Wih hunidfp - O9R idne cok

* Ultimately, it should be demonstrated that aqueous- ’ .
based drug products stored in semi-permeable ©l> u,?pfﬁ:f V) Ges
containers can withstand low relative humidity v .02 and| S L;gJ
environments.%q&y_s bag e O\ W) g amsbidy i hio I3 o

* Other comparable approaches can be developed and
reported for non-aqueous, solvent-based products.

a:»u;ﬂ\‘_;j\)—’\ V\OV\—-NLUCMJ‘) J'e; 95 \:L’?\; l{l‘% LA 31
\ ) ) UQLJLJ 1oL Ko s Lpelils o
orly 3 w2) ¢ ziﬁ“ Weo \5\2u0 g veltle.

Storage Conditions : Drug product st S 1028520

Drug products packaged in semi-permeable containers

Study Storage condition Minimum time period
covered by data at
submissjon

Long term* 25°C £ 2°C/40% RH = 5% RH 12 months

or
30°C + 2°C/35% RH = 5% RH

Intermediate** | 30°C + 2°C/65% RH + 5% RH 6 months

Accelerated 40°C  2°C/not th /

Ay not more than (NMT) | 6 months

*It is up to the applicant to decide Whether long term ¥ Jo/\=) 5 L&

stability studies are performed at 25 = 2°C/40% RH+t5oz L po | wq 3 £
RH or 30°C + 2°C/35% RH + 5% RH. MBRRAESK ot : 4}; Al
t wm

**If 30°C + 2°C/35% RH + 5% RH is the ;
condition, there is no intermediate condition, long-term

32
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/o fa® - )20 V27 5 significant change occur

acelvalian at the accelerated storage condition, the pr

Storage Conditions : Drug product

Drug products intended for storage in a refrigerator

]
Rvaly Storage condition Minimum time period covered by
data at subm%
Long term 6°C % 3°C 12 months
Accelerated 95°C 4 2°C/60% RH + 5% RH 6 months

3 and 6 months’ testing
oposed shelf life

" should be based on the real time data available at the long

\SL‘f",S'zterm storage condition.

s within the first3 months’ testing
condition, a discussion should be
ort term excursions
e.g., during shipping or

C»S;j,-( = |f significant change occurs between

at the accelerated storage
provided to address the effect of sh
outside the label storage condition,

handling. : N
g . L) \_ -~ ‘ l/ C\) ) g ] J LA
)y e o) L
Storage Conditions : Drug product "
Drug products intended for storage in @ freezer 7Y 192 S W=
Study Storage condition Minimum time period covered by
data at submission
Long term -20°C+5°C 12 months

= For drug products intended for storage in a freezer, the
proposed shelf life should be based on the real time
data obtained at the long term storage condition.

= 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 e>fcursions outside the proposed label
storage condition, e.g., during shipping or handling.

asm 5,7 ob Lo -20 I e RAWPIHIE-ES R A
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Storage Conditions : Drug product
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.

’CJ‘&J/ TABLE 2 Sterage Conditions for Stability Evaluation of Drug Products

Minimum Time Period Covered
Stability Study Type Stability Storage Conditions by Data at Submission (months)

Marketed Drug Product Intended for Room Temperature Storage Conditions

Long term 25°C £ 2°C, 60% RH 5% 12
RH or 30°C £ 2°C, 65% 12
RH+5% RH
StO ra ge Intermediate 30°C £2°C, 65% RH + 5%
RH o !
C d iti Accelerated 40°C £ 2°C, 75% RH £ 5% 6 \ovu3 J\PEARI A ->‘
onditions R
o A JAle ﬁ_cw
. D r u Marketed Drug Product Packaged in Semipermeable Containers 1CJ €
. ___g Long term 25°C £2°C, 40% RH 1 5% 12
d t RH or 30°C £ 2°C, 35%
proauc RH £ 5% RH
Intermediate 30°C £ 2°C, 65% RH + 5% 6
RH
Accelerated 40°C £ 2°C, no more than 6
25% RH
Marketed Drug Product Intended Jor Storage in Refrigerator
Long term 5°Cx3°C 12
Accelerated 25°C+2°C, 60% RH £ 5% 6
RH
Marketed AP] Intended for Storage in Freezer
Long term -20°Ct5°C n 3%
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Storage Conditions : Climatic Zones A0 Lo

- zld
Climatic Zone |, Temperate climate, includes Canada,
New Zealand, northern Europe, Russia, United Kingdom

. filimatic Zone Il. Subtropical and Mediterranean climate
includes Japan, southern Europe, USA, southern Africa,
parts of South America

s 00 Sa o1 Climatic Zone lll. Hot and dry climate, includes o by "6\7
Argentina, Australia, Botswana, Middle East, northern sews 3y a0 Eue
Affica 61 01 e @) Gu 03 Quir wialer 31 o 5450 Sy pesinele
* Climatic Zone IV. Hot and humid climate, includes Brazil,
much of central Africa including Ghana and Nigeria,
Indonesia, Nicaragua, the Philippines, Malaysia
o IV-A: Hot and humid climate
o IV-B: Hot and very humid climate

7
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Storage Conditions : Climatic Zones

: Tablc 492 I:m;g-t: nnﬂtcstvcond iiioi;s' ﬁ)r lhcvanous chmanc zones, as dcﬂxif:d by the World fkahh CQrganization

- (2009) o
(limatic zone Definition Long-term test conditions
Tenperatire (F0) Relative lmidity (% RH)
I Temperate clmate 21 45
I Subtropical and Mediterranean climate 25 60
- — L

m Hot and dry chmate 30 35 e <~ 2o Bl
VA Fbt and hurmid chmate 30 65

d cl 75 \ 1 7 !
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Storage Conditions : Drug product
Climatic Zones Ill and IV: ICH Q1F

* ICH Q1 A (R2) adopted con)ditions corresponding to the
. ICH members (Zone I and II).
YRELDY 0
,\—})ﬁ\\a\;{y? d * For other countries in climatic Zone I1I/IV 30°C/65% RH

QN \ody was defined as the long-term storage condition in ICH
Q1F.

* However, based on new calculations and discussions,
some countries in Climatic Zone IV have expressed
their wish to include g larger safety margin for
medicinal products to be marketed in their region than
foreseenin ICH Q1F,

* As a consequence, several countries and regions have
revised their own stability testing guidelines, defining
Up to 30°C/75 % RH as the long-term storage
conditions for hot and humid regions.

32

Stability Commitment

* When available long term stability data on primary
batches do not cover the Proposed shelf life granted at ‘3,)‘\),«.4;{511); (FANT S
the time of approval, a commitment should be made i R

e et should be made s SERWSESY
—to continue the stabilit studies post approval in order ie%}efﬁ (pﬂf \\\f)\gs'
to firmly establish the re-test period. s ) ')\

* Where the submissjon includes long term stability data (‘WW

on three production batches covering the proposed

shelf life , a post approval commitment is considered
unnecessary.
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Stability Commitment

gt;\deéwise, one of the following commitments should be

5praéué}\‘w dlbo s @1. If the submission includes data from stability studies on at

: ~ = least three producti {
Weo s belay=a2t tNr€E production batches, a commitment should be
a prwe,‘&“ ol rpade to continue these studies through the proposed shelf
» g Y IgGRP> life ‘
Q512 L W 18 2. if the submission includes data from stability studies on (¥ Gog\> s
@(()\‘ 1 fewer than three production batches, a commitment should
ab"?« be made to continue these studies through the proposed
shelf life and to place additional production batches, to a
total of at least three, on long term stability studies through
the proposed shelf life .

3. If the submission does not include stability data on #/® duck? “7,\3 J7' “\,4115
production batches, a commitment should be made to place Q,bf Le ~
the first three production batches on long term stability
studies through the proposed shelf life.
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EVALUATION FOR
STABILITY DATA

ICH GUIDELINE Q1E
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GUIDELINES
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Lol side= doa ) Ko s 1

General Principles

»The purpose of a stability study is to establish, o . (350 i -
based on testing a minimum of three batches of Wc\é"m riml'%'
the drug substance or product a retest period, or 5\:_/&845 03\?’
_:c,hglﬁj_e,qnd label storage instructions applicable to ¢, 4 ‘3.',,»».2’ \ U"‘Q"J
S future batches manufactured and packaged  yp_pesd P2
under similar circumstances.

»The degree of variability of individual batches
affects the confidence that a future production
batch will remain within acceptance criteria
throughout its retest period or shelf life.

e\ GieaSy Vanebilhy ¢s) c_JLx-,L,gg\omg;
JofaYE1E pakdy Le® N & & aldes,

4

€ Jue ploduaidn & oubtelt a3 A e
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12 O \

General Principles —
>|t.|s important that the drug product be formulated {Zf:;\ .‘\in’m
with the intent to provide 100 percent of the o 2 e =
labeled amount of the drug substance at the time reledus\)a’\@\ Coh3
of batch release. phch

»>If assay at the time of release for stabilit ,
‘ . y batches 55y A
is higher than 100 percent - the shelf life VL NLL\ GRS

proposed in the application can be-overestimated 4”5’”“"" 0‘593/’.{)‘ fs
»>If the assay value of a batch is lower than 100}’7”£” 05)‘015, > b br "
percent of label claim at the time of batch release, W@lf‘ > 8 o

it might fall below the lower acceptance criterion ¢ w:
before the end of the proposed shelf life. ;135 W:p ) 4250 3LJ(\|.‘,,¢,J|

250 S50 250 Lahidew S0 e . L o ;
i 5\'@; \\f j:’;_p@,a ds P A U";'jSC.k,u/uﬁAc mué_.\\ d-:’lf

o 20D S3) oy ‘t&é’ﬂ)@jdv
il v.4po \*F

‘il w d ﬂv\e)? \\'S"CJ‘

.. General Principles

Jasage N

,\;/5)@_3\6\;_\}9;0 pD‘NL The stability information should include, as

5?09& appropriate, results from the physical, chemical,
iological, and .mi i ical tests, including those

related to particular attributes of the dosage form (for

@,‘3) /aa:gj}d |\ £ LaL c €XAM le, dissolution rate for solid oral dosage forms).

We 100 mé>The adequacy of the mass balance should be assessed.

MD':'-Q (3/_\\‘%& 99 s' »>Factors that can cause an apparent lack of mass
’ op balance should be considered, including, for example:

6’56 FAN}'OV\ > the mechanisms of degradation
>the__stability-indicating  capability of the analytical
procedures = T Va(.‘d&l[é{,;:gy 2l
_ > inherent variability of the analytical procedures.
2o PV o 9D Yos byl & , 46
' ; A5 Gl

G 2P sy Bl Flurecute
2R luneled &P Zuw IS
= G T)l‘,l \-QJS

Yy
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Data evaluation
»ICH GUIDELINE Q1E: Appendix A (Decision Tree page

8)

poduck senple

achve N assay WE 5 gu 1< TP e Olas Gy Gnb)s 50 Lo es Clus)) L=

Data evaluation: Statistical Approaches
hO.A,gS@%V\‘\S';Ca.\- Ve g lu) e §“‘ &
« Various statistical tests are applied to ensure that the
amount of drug remaining at the expiry date is above
the lower acceptable limit.

acceptable \lua\ U ce Regression analysis is considered an appropriate
_ lics upper= approach to evaluating the stability data for a
W9 1o : S\ quantitative attribute and establishing a retest period

peop 0557 orshelf life.
 The relationship can be represented by a linear or
FS PR V.Y 4% non-linear function on an arithmetic_or logarithmic
) AN scale. In some cases, a non-linear|regression can petter
reflect the true relationship. ) J
siple scale 10, o
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Data evaluation: Statistical Approaches

* For an attribute known to decrease with time, the
lower one-sided 95 percent confidence limit should be
compared to the acceptance criterion.

* For an attribute known to increase with time, the
upper one-sided 95 percent confidence limit should be
compared to the acceptance criterion.

* For an attribute that can either increase or decrease,

‘ or whose direction of change is not known, two-sided

P Qs 2\s g5 percent confidence limits should be calculated and
compared to the upper and lower acceptance criteria.

lo wer QCCL’F)“d\J uppPen) Ves lwo aded

S ol ¥
SEaY:1)
. 3
¢ ) e Lo SHrAb mean 2

Data evaluation: Statistical Approaches

Sheif life Estimation with Upper and Lower Acceptance Criteria Based on Assay at

25C/160%RH

120

1154
E 110;
S u
© 15 ._Eﬁﬂ_’“ ______________________
a o FawDea
~ 100 ¢ = :
b * * Upper corfidence it
] %-\--.{:;-___‘N [ e
> ow §
§ wl Regessionline
< == = = Upper acceptance

&1 aterian: 105

4] ——— = = = Lover acceptance

0 3 6 9 121518 21 24 Z7 0 B B 0 42 45 4 i
Time Point (Vorths)
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Data '
evaluation: Statistical Approaches

30
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Degradation Product (%)
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Shelf life
Estimation with Upper Acceptance Criterion Based on a Degradation
Product at 25C/60%RH

Q

Paw Data
Upper corffidence lirmit

— Regression fine
= = = Upper acceptanca

criterione 14

0369121518212I4

Time Polnt (Moriths)
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Storage Conditions : Drug product

Summary of accelerated and intermediate storage
conditions
Conditions Temperature Humidity Duration

- Acceletated /ambient - 40°C+2°C 75% RH 5% RH | 6 months

as ﬁ\l o< 4}’\"/1‘\ ool v
Accelerated 40°C+2°C NMT 25% RH 6 months
/semipermeable container J
Accelerated Jrefrigerated 250C+2°C 60% RH+ 5% RH |6 months
Intermediate 30°Cx2°C 65% RH+5%RH |6 months

s [ e
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In-Use Stability (WHO guidelines)
Aim:

The purpose of in-use stability testing is to provide
information for the labelling on the preparation, storage
conditions and utilization period of multidose products
after opening, reconstitution or dilution of a solution, e.g.
an antibiotic injection supplied as a powder for

reconstitution. IcH Sz @) fan s

In-Use Stability (WHO guidelines)

Number and type of batches:

> A minimum of two batches, at least pilot-scale batches,
should be subjected to the test.

> At least 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, g Lo %5 40 5V 0 5) B I\ iy
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Tahle I: Invesnnamd setiof fixe stms cnndmons

Temperature u h,-u:.l,u - Acld/base/
ndmoisture  Light © oxidative

- 30 min, 1 week 1 hxenon light 2h 1 M HCI

Ay asleu 51 121°C 70 °C, ambient  (70-90 klx)

~ 1week  35hUVIght 2h3%H,0,
V7 Rl 2 70 G 100X R G210 Wvmd)
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