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Disclaimer:

ÅThe information within this presentation is 

based on the presenter's expertise and 

experience, and represents the views of 

the presenter for the purposes of a training 

workshop.

© 2011 ICH 2
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Session III
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Issues to be addressed

ÅGeneral considerations

ÅRegulatory aspects

ÅPrinciples in setting specifications

ÅDrug substance and drug product

ÅJustifications of specifications

ÅSpecifications vs. IPCs

ÅStability aspects
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Scope of ICH Q6B

Å Applies to proteins and polypeptides, their derivatives, and 

products of which they are components (e.g., conjugates). 

Å Produced from recombinant or non - recombinant cell - culture 

expression systems and can be highly purified and characterised 

using an appropriate set of analytical procedures.

Å The principles outlined in this document may also apply to other 

product types such as proteins and polypeptides isolated from 

tissues and body fluids 

Å Does not cover antibiotics, synthetic peptides and polypeptides, 

heparins, vitamins, cell metabolites, DNA products, allergenic 

extracts, conventional vaccines, cells, whole blood, and cellular 

blood components . 
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Insulin vs. Aspirin

hGH  acetyl salicylic acidInsulin
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Special Features of  Biologics

ÅManufacturing process

ÅCulture of living organisms, genetic stability, viral safety

ÅHarvest: complex matrix dependent on raw- a. starting 

materials and process conditions

ÅPurification: adapted for the desired protein, removal of 

impurities, avoidance of contaminants



Federal Institute for Drugs
and Medical Devices

The BfArM is a Federal Institute within the portfolio of the Federal Ministry of Health

8

Special Features of  Biologics

ÅStructure complex/ variants ++++

ÅImpurities (DNA, HCP) und contaminants (e.g. viruses) 

are dependent on the manufacturing process including 

and raw- and starting materials

ÅAnalytical methods limited, might be insufficient to  

comprehensively demonstrate quality
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Biotech Products - Current Paradigm

ÅThe process is the product

ÅThe entire manufacturing process determines the quality 

of a biotech medicinal product

ÅRaw-/starting materials (e.g. cell banks, media, 

reagents) 

ÅFermentation

ÅPurification

ÅFormulation/Filling

ÅThe entire manufacturing process should be described  

and controlled in detail 

ÅMinor changes may affect quality, safety and efficacy 



Federal Institute for Drugs
and Medical Devices

The BfArM is a Federal Institute within the portfolio of the Federal Ministry of Health

10

Biotech Products (rec. Proteins) 
on the Market

ÅImmunmodulators

ÅHormones 

ÅMonoclonal Antibodies

ÅEnzymes

ÅGrowth Factors

ÅThrombolytics

ÅCoagulation Factors

ÅVaccines
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Definition Specification

Specifications are critical quality standards that are proposed and 

justified by the manufacturer and approved by the regulatory 

authorities as conditions of approval. (ICH Q6B)

Å specifications are legally binding criteria that a medicinal  product 

must meet 

Å set of criteria that a drug substance and drug product must meet to 

fulfil pre-defined standards for commercial use

Å assurance that the quality is safe and efficacious over its shelf-life
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Definition Specification

Å A specification is defined as a: 
ï list of tests, 

ï with references to analytical procedures, 

ïwith appropriate acceptance criteria which are numerical limits, 

ï or ranges, 

ï or other criteria for the tests described.

Å It establishes the set of criteria to which a drug substance, 
drug product or materials at other stages of its manufacture 
should conform to be considered acceptable for its intended 
use.

Å Definition Critical Quality Attribute (CQA) acc. ICH 
Q8R:

A physical, chemical, biological or microbiological property or 
characteristic that should be within an appropriate limit, 
range, or distribution to ensure the desired product quality.
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Definition Specification
Conformance to specification

ñConformance to specificationò means that 
the drug substance and drug product, when 

tested according to the listed analytical 
procedures, will meet the acceptance 

criteria.
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Implementation of ICH Q6B

Important, critically discussed aspects

ÅBetter understanding of the relative importance/relevance

of specifications as part  of a total control strategy

Å Concept of heterogeneity for  biotech products
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General Concepts

Å Specifications are one part of a total control strategy

designed to ensure product quality and consistency.

Å Other parts of this strategy include 

Åthorough product characterisation during development, upon which 

many of the specifications are based, 

Åadherence to Good Manufacturing Practices, 

Åa validated manufacturing process, 

Åraw materials testing, in -process testing, 

Åstability testing, etc.

Å Specifications are chosen to confirm the quality of the drug 

substance and drug product rather than to establish full 

characterisation and should focus on those molecular and 

biological characteristics found to be useful in ensuring the 

safety and efficacy of the product.
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Specification as part of a total control strategy

Manufacturing Process

IPCs

Batch results

Specification

Facility & Equipment

Stability Studies

Analytic Methods

Characterisation
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Control Strategy per ICH Q10 / Q11

Å Control Strategy: A planned set of controls , derived from 

current product and process understanding, that assures 

process performance and product quality. 

The controls can include parameters and attributes

related to drug substance and drug product materials and 

components, facility and equipment operating conditions, in -

process controls, finished product specifications, and the 

associated methods and frequency of monitoring and control.
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CS acc. to ICH Q11 (Step2)

A control strategy can include, but is not limited to, the

following: 

Å Controls on material attributes (including raw materials, 

starting materials, intermediates, reagents, primary packaging 

materials for the drug substance, etc.);

Å Procedural Controls implicit in the design of the manufacturing 

process (e.g., choice of reagents or media, sequence of 

operations);

Å In - process controls (including in -process tests and process 

parameters);

Å Controls on drug substance (e.g., release testing).
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Manufacturig Process Development
Drug Substance Critical Quality Attributes

Å A CQA is a physical, chemical, biological, or microbiological 

property or characteristic that should be within an 

appropriate limit, range, or distribution to ensure the desired 

product quality.

Å Potential drug substance CQAs are used to guide process 

development. The list of potential CQAs can be modified as 

drug substance knowledge and process understanding 

increase. 

Å Drug substance CQAs typically include those properties or 

characteristics that affect identity, purity, biological activity 

and stability
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Manufacturig Process DevelopmentRisk assessment: Linking 
Material Attributes and Process Parameter to Drug Substance 

CQAs   (ICH Q11, step 2)

Å The development program should identify which material attributes
(e.g., of raw materials, starting materials, reagents, solvents, process 
aids, intermediates) and process parameters should be controlled. 

Å Risk assessment can help identify the material attributes and process 
parameters with the potential for having an effect on drug substance 
CQAs. 

Å Those material attributes and process parameters that are found to be 
important should be addressed by the control strategy

Å Using a traditional approach , material specifications and process 
parameter ranges can be based primarily on batch process history and 
univariate experiments. 

Å An enhanced approach can lead to a more thorough understanding of 
the relationship of material attributes and process parameters to CQAs 
and the effect of interactions.
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Manufacturig Process Development
Risk assessment: Linking Material Attributes and Process 

Parameter to Drug Substance CQAs (ICH Q11 step2)

Using an enhanced approach, the determination of appropriate
material specifications and process parameter ranges could follow
a sequence as shown below: 

Å Identify potential sources of process variability ;

Å Identify the material attributes and process parameters likely to 

have the greatest impact on drug substance quality . This can be 

based on prior knowledge and risk assessment tools

Å Design and conduct experiments and/or mechanistic studies (e.g., 

multivariate Design of Experiments, simulations, modelling) to identify 

and confirm the links and relationships of material attributes 

and process parameters to drug substance CQAs ;

Å Conduct analysis of the data to establish appropriate ranges , 

including establishment of a design space if desired. 
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Authorities & Requirements 

Å ICH Q1A(R2) Stability Testing of New Drugds and Substances

Å ICH Q1B Stability testing: Photostability of New drug Substances and 

Products

Å ICH 1C Stability testingof New Dosage Forms

Å ICH 1D Bracketing and Matrixing Designs for Dtability testing of New 

drug Sustances

Å ICH Q2 Analytical Validation

Å ICH Q4 ïQ4B Pharmacopoeias

Å ICH Q5A ïQ5E

Å ICH Q7 GMP

Å ICH Q8 Pharmaceutical Development

Å ICH Q9 Quality Risk Mangement

Å ICH Q10 Pharmaceutical Quality Systems

Å ICHQ11 Development and Manufacture of Drug Substance
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ICH Guidelines Bio

ÅICH Q5A: Viral Safety

ÅICH Q5B: Genetic Stability

ÅICH Q5C: Stability

ÅICH Q5D Cell Substrates

Å ICH Q6B Specifications

ÅICH Q5E Comparability 
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http://www.ich.org
Guidance Documents Biotechnology

Q5A Quality of biotechnological products: viral safety evaluation of 
biotechnological products derived from cell lines used for the 
production of rDNA derived protein products (CPMP/ICH/295/95)

Q5B Quality of biotechnological products: analysis of the expression 
construct in cell lines used for production of rDNA derived protein 
products (CPMP/ICH/139/95)

Q5C Quality of biotechnological products: stability testing of 
biotechnological/biological products (CPMP/ICH/138/95)

Q5D Quality of biotechnological/biological products: derivation and 
characterisation of cells substrates used for the production of 
biotechnological/biological products  (CPMP/ICH/294/95)

Q5E Note for Guidance Biotechnological/ Biological Products Subject to 
Changes in their Manufacturing Process (CPMP/ICH/572/03)

Q6B Specifications: tests and procedures for biotechnological/biological 
products (CPMP/ICH/365/95)

S6/S6(R1) Pre-clinical safety evaluation for biotechnology -derived 
pharmaceuticals (CPMP/ICH/302/95) and Addendum to S6
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Cell Banks
Manufacturing 

Process
Drug Substance Drug Product

ICH Q5B: 

Genetic Stability

ICH Q5D Cell Substrates

ICH Q5C: Stability for biotechnological products

ICH Q5A: Viral Safety Evaluation

ICH Q6B Specifications for biotech products

ICH Q5E Comparability ïChanges of Manufacturing Process

Impact of ICH 

guidelines on 

different production 

steps

modif. from Current 

Opinion in 

Biotechnology, 9, 1998

ICH Q8 (R) 
Pharmaceutical 
DevelopmentICH Q9

ICH Q9 Quality Risk Management / ICH Q10 Pharmaceutical Quality Systems

ICH Q11 Development and Manufacture of Drug 
Substance
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Concept of  Heterogeneity
in ICH Q6B

Å The desired product can be a mixture of anticipated post -

translationally modified forms (e.g., glycoforms)

Å An inherent degree of structural heterogeneity occurs in 

proteins due to the biosynthetic processes used by living 

organisms to produce them

Å Heterogeneity of a recombinant protein may originate from

¶ fermentation  (including post-translational modifications)

¶ downstream processing

¶ storage
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Concept of  Heterogeneity
in ICH Q6B

Å The manufacturer should define the pattern of heterogeneity of the 

desired product and demonstrate consistency with that of the lots 

used in preclinical and clinical studies. 

Å Since the heterogeneity of these products defines their quality , the 

degree and profile of this heterogeneity should be characterised, to 

assure lot - to - lot consistency. When these variants of the desired 

product have properties comparable to those of the desired product 

with respect to activity, efficacy and safety, they are considered 

product - related substances.

Å When process changes and degradation products result in 

heterogeneity patterns which differ from those observed in the 

material used during preclinical and clinical development, the 

significance of these alterations should be evaluated (Q5E).
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Special Features of  Biologics
-Why are They Different?

Variability

living systems

intrinsic, natural 

variability

(e.g. glyco structures)

process induced  

variability

Åconditions for fermentation

Åpurification strategy

Microheterogenity


