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Stability&studies&at&different&stages
1) Stress- and accelerated Testing with drug 

substances
2) Stability on pre-formulation batches
3) Stress testing on scale-up Batches
4) Accelerated and long term testing for registration
5) On-going Stability testing
6) Follow-up Stabilities 37
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Stability&tests&according&ICH
"“Stability&Testing&of&New Drug Substances and&
Products”&.
"“Quality&of&Biotechnological Products:&Stability&
Testing&of&Biotechnology/&Biological&Drug&Products”&
"“Photostability Testing of&New&Drug&Substances&
and&Products”&
"“Stability&Testing&of&New&Dosage&Forms”&

38



4/5/19

20

COLLEGE&OF&PHARMACY
UNIVERSITY&OF&BASRAH

182 CH9 STABILITY ASSESSMENT

Since time is limited during preformulation, stability assessment at this
stage usually involves challenging the compound (possibly in combination
with likely excipients) by exposure to a range of environmental stresses,
most of which are in excess of those that would normally be experienced.
ICH Guideline Q1A(R2) (2003) defines four conditions for general stability
assessment:

! Long-term storage. The conditions under which the drug substance (and
drug product) will be stored. Typically 25 ± 2 ◦C and 60 ± 5% RH, but
other values can be specified if justified for a particular drug substance.
When submitting data for regulatory approval, at least 12 months data
are required.

! Intermediate storage. Typically 30 ± 2 ◦C and 65 ± 5% RH. These con-
ditions may also be selected for long-term storage, in which case no inter-
mediate conditions are needed; 6 months data are required before regu-
latory submission.

! Accelerated stability. Typically 40 ± 2 ◦C and 75 ± 5% RH; 6 months
data are required before regulatory submission.

! Stress testing. Carried out on a single batch of the drug substance as a
function of temperature (in 10 ◦C increments and at temperatures above
those used for accelerated stability assessment) and humidity (75% or
greater). The effect on oxidation and photolysis should be studied where
appropriate, as should the extent of hydrolysis across a range of solu-
tion pH.

Table 9.1 ICH storage conditions for general, refrigerated and frozen drug substances and
products (ICH Guideline Q1A).

Study Storage condition
Minimum data required before
regulatory submission

General
Long-term 25 ± 2 ◦C and 60 ± 5% RH

30 ± 2 ◦C and 65 ± 5% RH
12 months

Intermediate 30 ± 2 ◦C and 65 ± 5% RH 6 months
Accelerated 40 ± 2 ◦C and 75 ± 5% RH 6 months

Refrigerated
Long-term 5 ± 3 ◦C 12 months
Accelerated 25 ± 2 ◦C and 60 ± 5% RH 6 months

Frozen
Long-term −20 ± 5 ◦C 12 months
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Table 9.2 ICH climatic zones and their associated long-term storage conditions.

Climatic zone Definition Long-term storage conditions

I Temperate 21 ◦C, 45% RH
II Subtropical and Mediterranean 25 ◦C, 60% RH
III Hot and dry 30 ◦C, 35% RH
IVA Hot and humid 30 ◦C, 65% RH
IVB Hot and very humid 30 ◦C, 75% RH

Conditions are also specified for refrigerated and frozen substances and
products (Table 9.1). Two points are of note here. Firstly, during preformu-
lation development the aim is rapidly to identify any instability and, where
possible, to determine a causative mechanism. At this stage, therefore, stress
testing is the focus, with the objective of identifying any drug substances with
unacceptable stability profiles. Long-term and accelerated studies would be
performed later in development. Secondly, environmental conditions vary
considerably around the world. Stability data conducted at 25 ◦C in Lon-
don may not successfully indicate likely stability in India at 45 ◦C and high
humidity, for instance. ICH defines four climatic zones (I–IV) (Table 9.2),
based on the work of Grimm (1986, 1998). The stability conditions defined in
Table 9.1 apply only to climatic regions I and II. These are assumed to repre-
sent Europe, Japan and the United States and so stability data generated in
one of these regions should be mutually acceptable in the other two. Stability
conditions for regions III and IV would need to be amended as appropriate.

Summary box 9.1! Stability testing protocols are defined in ICH Guidelines Q1A(R2) and
comprise long-term, intermediate, accelerated and stress conditions.

! Long-term storage can also mean refrigerated or frozen, depending on
the stability of the drug substance.

! Storage conditions vary around the world, so four climatic zones are
defined.

9.2 Degradation mechanisms
Chemical degradation usually occurs via one of three reaction types:! Hydrolysis or solvolysis! Oxidation! Photolysis
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Testing scope for Solid dosage

•PhysicalPchemical&
properties
• Appearance
• Elasticity
• Mean&mass
• Moisture
• Hardness
• Disintegration
• Dissolution

Tablet & Capsule

42

•Chemical&properties
• Assay
• Degradation&

• Microbial&properties

• Container&closure&system&
properties
• Functionality&tests&(e.g.&extraction&
from&blister)
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Testing scope for Oral liquid form

• PhysicalTchemical&
properties
• pH
• Color&&&clarity&of&solution
• Viscosity
• Particle&size&distribution&
(for&oral&suspensions&
only)

•Microbial&properties
43

•Chemical&properties
• Assay
• Degradation&products
• Degradation&preservatives
• Content&antioxidants

•Container&closure&system&
properties
• Functionality&tests
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Testing scope for LIQUID FORMS 
inj. and PARENTRAL

•PhysicalTchemical&
properties
• pH
• Loss&on&weight
• Color&&&clarity&of&solution

•Container&closure&
system&properties
• Functionality&tests
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•Chemical&properties
• Assay
• Degradation&products
• Degradation&
preservatives
• Content&antioxidants

• Microbial&properties
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Testing scope for SEMI LIQUID FORMS

•PhysicalTchemical&properties
• Appearance,&odor,&homogeneity,&
consistency
• Loss&on&weight,&Viscosity
• Content&uniformity&(within&the&
container)

•Container&closure&system&
properties
• Functionality&tests
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•Chemical&properties
• Assay
• Degradation&products&&&
preservatives
• Content&preservatives
• Degradation
• Content&antioxidants

•Microbial&properties
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