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ICH Stability guidelines

ICH website: www.ich.org

. Contact Glossary FAQ= Login

harmonisation for better health O S E M

Quality Guidelines / i cuiseines 1 workProducts / A

Harmonisation achieverments in the Quality area include pivotal milestones such as the conduct of stahility studies, defining relevant thresholds for impurities testing and a more
flexible approach to pharmaceutical quality based on Good Manufacturing Practice (GMP) risk management.
Zip with all ICH Quality Guidelines in word format

Stability Q1A - Q1F

Analytical Validation @2

Impurities Q3A - Q3D

Pharmacopoeias Q4 - Q4B

Quality of Biotechnological Products Q5A - Q5E

Specifications Q6A- Q6B
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ICH guidelines on stabllity

A Q1A - Stability testing for new drug substances and
products (R2 - 2003)

A PARENT GUIDELINE.

Defines the stability data package for registration of a new
molecular entity as drug substance/drug product.

A Q1B i Stability testing of new drug substances and
products (1996)

A Recommendations on photostability testing

A QI1C i Stability testing for new dosage forms (1996)

A Recommendations on new dosage forms for authorised medicinal
products
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ICH guidelines on stabllity (Il)

A Q1D i Bracketing and matrixing designs for Stability
testing for new drugs substance and products (2002)

A Specific principles for the bracketing and matrixing in the study
designs.

A QI1E i Evaluation of Stability data (2003)

A Recommendations how to establish shelf life or retest period
based on stability studies performed.
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ICH/EMA guidelines on stabllity

A ICH guidance on biologicals

A Q5C: Stability testing of biotechnological/ biological products

I Main reference for biological medicinal substances/products

A Q1: some principles defined in Q1 guidelines are also applicable

A EMA guidance on stability

A CPMP/QWP/609/96: Declaration of storage conditions
A CPMP/QWP/2934/99: In  -use stability testing

A CPMP/QWP/159/96: Maximum shelf -life for sterile products after
first opening or following reconstitution
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EU definition of Biological substance

In EU, a biological substance is a substance that is produced by

or extracted from a biological source and that needs for its
characterisation and the determination of its quality a

combination of physico -chemical -biological testing, together with
the production process and its control. (Dir 2001/83/EC)
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Why ICH specific guidance for biologicals? (1)

A Biological substances are complex
molecules

A Primary structure : amino acid sequence of

polypeptide chain ‘%
A Secondary structure _: a-helix, -sheet - stabilised by

hydrogen bonds

A Tertiary structure _: 3D structure of a single molecule
folded

into compact globule, stabilized by non -specific
hydrophobic

interactions and specific interactions (salt bridges, H
bonds, -S-S- bonds)

A Quaternary : assembly of several polypeptide chains:
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Protein instability

lg G 150 KDa

Most common:
A Deamidation i hydrolysis of Asn and GIn side chain amides
A Oxidation i of Met, His, Cys, Tyr amnd Trp residues

A Denaturation - loss of 3 -D structure
A

Aggregation i association of monomers or native multimers
covalent or non covalent

A Glycoproteins 1 most common instability of glycosylation
hydrolysis of sialic acid residues.
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Monoclonal antibody

PHYSICOCHEMICAL CHARACTERISTICS BIOLOGICAL CHARACTERISTICS

VARIABLE REGION
- Deamidation . _ BINDING
- Oxidation N :‘ - N - Affinity

- N-term Pyro-Glu " Y , - i

- Glycosylation -

» -
P 5 | N A0
ps: & L : y N crossreactivity
Glycation P g - Unintentional
reactivity

CONSTANT REGION :
- Deamidation 5 . EFFECTOR FUNCTION
- Oxidation A e i 38 - Complement interaction
- Acetylation & L. ¢ P EcRn, EcYR interaction
- Glycation A ! " - Mannan binding ligand interaction
- Glycosylation (fucosylation, ™ o . ) - Mannose receptor interaction
- C-term Lys
- Di-sulfide bond shuffling/ . OTHER BIOLOGICAL PROPERTIES
cleavage - PK properties
- Fragmentation/clipping - Epitope / Immunogenicity
- Modulatory region (Tregitope ...)
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Why specific guidance for Biologicals? (ll)

A Maintenance of biological activity dependent on non -covalent,
covalent interactions,

A Products particularly sensitive to environmental factors:
temperature, oxidation, light, ionic content, sheatr,

STRINGENT CONDITIONS FOR STORAGE are usually
necessary
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Why ICH specific guidance for Biologicals? (lll)

A The evaluation of stability may necessitate complex
analytical methodologies

A Physicochemical tests alone are insufficient to characterize the
product sufficiently to permit prediction of the biological

activity
A Physicochemical
el - A analysis of molecular entity
. > A quantitative detection of
A Immunochemical _
degradation products
A assay for biological activity
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Scope of ICH Q5C

ICH Q5C was published as an Annex to the Tripartite ICH Guideline for Stability of

new Drug substance and Products.

ICH Q5C intends to give  guidance  to applicants regarding the
type of stability studies to be provided in support of marketing
authorisation applications for biological medicinal products
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Medicinal products covered by ICH Q5C

ICH Q5C appliesto  well characterised proteins and
polypeptides isolated or manufactured by rDNA technology.

EPYERS: DOES NOT COVER:
A cytokines (IFN, IL, CSF, TNF) A
antibiotics

A EPO
A plasminogen activators A allergenic extracts
A blood products A heparins
A growth hormones i
A insulins

A whole blood
A monoclonal antibodies
A vaccines A cellular/ blood components
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ICH Q5C - General Principles

The applicant should:
A develop data to support the claimed shelf life

A consider any external condition affecting potency, purity and
guality

A Primary data to support the requested shelf life should be
based on long i-term, real time, real condition stability

studies -. The design of the long  -term stability program is
critical

A Retest period not appropriate for biotech/biologicals
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ICH Q5C
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Batch selection for a Marketing authorisation

A Atleast 3 batches - representative of the manufacturing
scale of production

A "Representative" data

A Representative of the quality of batches used in pre -clinical and
clinical studies

A Representative manufacturing process and storage conditions

A Representative containers

19 ICH Q5C - Stability testing of Biotechnological / Biological products
OB



&)

EUROPEAN MEDICINES AGENCY

Batch selection for a Marketing authorisation

A If shelf life claimed:

A >6 months : minimum 6 months data at the time of submission

A <6 months : submission data discussed on a case -by-case basis
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Batch selection for a Marketing authorisation

A At the time of Marketing Authorisation application, data from
pilot -plant scale batches may be submitted

A Pilot scale batches should be produced and stored in conditions
representative of commercial scale

A Pilot scale batches should use the same container/closure system

A A commitment to place the first 3 manufacturing scale
commercial batches in a stability program after approval
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Batch selection for a Marketing authorisation

A May be critical to the production of finished product
A Hold time / storage step should be identified

A Generate in -house data and process limits should be defined

A Appropriate validation and/or stability study should be performed

I Usually documented in section:

A on process validation when hold time / short storage (CTD 3.2.S.2.5 or
3.2.P.3.5)

A on stability when significant storage period (CTD 3.2.S.7 or 3.2.P.8)
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Batch selection for a Marketing authorisation

A Atleast 3batches - of the final container product,
representative of manufacture scale

A DP batches should be derived from different batches of Drug
substance

A If shelf life claimed:

A > 6 months: minimum 6 months data at the time of submission

A < 6 months: submission data discussed on a case -by -case basis
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Batch selection for a Marketing authorisation

A Shelf life should be derived from representative real time /
real conditions data . Data can be provided during the review
and evaluation process.

A fiRepresentativeo dat a:

A Representative of the quality of batches used in pre -clinical and
clinical studies

A Representative manufacturing process and storage conditions

A Use final containers
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Batch selection for a Marketing authorisation

A Shelf life will be based upon real time / real storage conditions
data submitted for review

A Pilot scale batches may be submitted, with a commitment to
place the first 3 manufacturing scale batches in long term
stability program.
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Sample selection

Full study design

Samples for every combination, all factors included in the design
of the stability programme are tested at all time points

Reduced study design*

Samples for every combination of all design factors are NOT
tested at all time points.

A Reduced design should be justified scientifically. Type and level of
justification depends on available supporting data.

A Potential risk of establishing shorter shelf life due to more limited
data.

*Q1D Bracketing and matrixing designs for stability testing.
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Matrixing and Bracketing

Matrixing and Bracketing* study designs can be applied to the
testing of new drug substances and products.

Bracketing

Oniy samplas on the exirames of certzain desiglh factors are
tested at all time points

A Stability of any intermediate levels is represented by the
stability of the extremes

A Bracketing is generally not applicable for drug substance

*Q1D Bracketing and matrixing designs for stability testing.
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