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Disclaimer:

• The 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.

Typical biotech manufacturing process
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Biotechnology derived product
• Macromolecule not chemically synthesisable or extractable in sufficient quantity: ex. 

erythropoietin (EPO)
o 165 AA glycoprotein produced by kidney
o Trace level in urines
o Kidney failure: insufficient production of endogenous EPO 

 
Anaemia

• Therapeutic alternative / Viral safety: ex.  somatropin (GH):
o 191 AA protein produced by pituitary gland
o Initially extracted from human cadaver 

 
Creutzfeld-Jakob disease

• Non-existing protein: ex. humanised immunoglobulin
o Creation de novo
o Murine variable region + Human constant region



Biotechnology derived product
• Blood derived factors  

(tPA,activated protein C, FVIIa, 
FVIII, FIX…)

• Cytokines & growth factors 
(EPO, IFN , IFN-1, PEG-IFN-, 
IL-1, G-CSF, PDGF…) 

• Hormones (insulin, somatropin, 
FSH, hCG, LH, TSH, calcitonin, 
PTH…)

• Vaccine (Anti-hepatitis B…) 

• Enzymes (-glucocerebrosidase, 
-galactosidase…)

• Monoclonal antibodies
o Immunosuppressor, Crohn 

disease
o Breast cancer, non-Hodgkin 

lymphoma, LLC
o Coronary failure
o VRS infection
o Asthma et allergy
o Diagnostic 

…



Spectrum of complexity

Chemicals Advanced 
therapy

Recombinant DNA
technology

Blood- 
derived

Immunologicals

Aspirin
MW: 0.2 kDa

IFN alfa
165AA, MW: 19 kDa

IgG
~1300AA, 

MW: ~150 kDa

FVIII
~2330AA, 

MW: ~330 kDa
Virus like particle

MW: ~20 000 kDa

…



VARIABLE REGION
- Deamidation
- Oxidation
- N-term Pyro-Glu
- Glycosylation
- Glycation
- Conformation
…

CONSTANT REGION
- Deamidation
- Oxidation
- Acetylation
- Glycation
- Glycosylation (fucosylation, 
sialylation, galactosylation, 
mannosylation…)
- C-term Lys
- Di-sulfide bond shuffling/ cleavage
- Fragmentation/clipping
- Conformation
…

BINDING
- Affinity
- Avidity
- Immunoreactivity / 
crossreactivity
- Unintentional reactivity
…

EFFECTOR FUNCTION
- Complement interaction
- FcRn, FcγR interaction
- Mannan binding ligand interaction
- Mannose receptor interaction
…

OTHER BIOLOGICAL PROPERTIES
- PK properties
- Epitope / Immunogenicity
- Modulatory region (Tregitope …)
…

BIOLOGICAL CHARACTERISTICSPHYSICOCHEMICAL CHARACTERISTICS



Modes of action of Mab

Source: GB Kress, EMEA workshop on biosimilar MAB, 2009



Example: Impact of glycosylation of Mab

Source: GB Kress, EMEA workshop on biosimilar MAB, 2009



Peptide 
variants

desired 
product

Post-translational 
variants

PURITY PROFILEPURITY PROFILE

IMPURITY PROFILEIMPURITY PROFILE

??? PROFILE??? PROFILE

degradation Process related 
impurities

3D- 
structure

Product related
impurities

Product related
substances



Genetic 
development

Wild vector Gene of interest

Host cell Expression vector

Expression system  (1 clone)

Master Cell Bank

Working Cell Bank

Cell banks

Culture / Fermentation

Purification

DRUG SUBSTANCE

Drug substance
Production

Sterile filtration / Aseptic filling

DRUG PRODUCT

Drug product
production

Typical  biotech  manufacturing  process



Process A

Process B

Process C

Phase I
Phase II
Phase III
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TIME LINE

Variation I

Variation II

…
Life cycle of a given 

product: 


 

Continuous research & 
development


 

Improvement of Quantity 
/Quality (productivity, viral 
safety  aspects, 
presentations…)

Product life cycle

…



Example of process change

Change from FCS 

to gamma-irradiated FCS


Change in cell growth properties



Increase of protein load at recovery



Adaptation Purification process 

• Expression system

• Fermentation/culture process

• Purification process

• Formulation and filling

• DRUG PRODUCT

• DRUG SUBSTANCE



Example of process change
Need to adapt the expression system


 

retrospectively

Serum free process


Change in cell growth 

and productivity



Adaptation Purification process 

• Expression system

• Fermentation/culture process

• Purification process

• Formulation and filling

• DRUG PRODUCT

• DRUG SUBSTANCE



Example of process change

Change in Purification and Harvest


General improvement of purity profile, 

increase of aggregate, 

change in isomer distribution

• Expression system

• Fermentation/culture process

• Purification process

• Formulation and filling

• DRUG PRODUCT

• DRUG SUBSTANCE



Example of process change

Change in buffer


Desorption of process impurities from filters

• Expression system

• Fermentation/culture process

• Purification process

• Formulation and filling

• DRUG PRODUCT

• DRUG SUBSTANCE



Example of process change

Change in filling volume 

(same container closure system)


Adaptation of freeze drying procedure



Change in stability properties

• Expression system

• Fermentation/culture process

• Purification process

• Formulation and filling

• DRUG PRODUCT

• DRUG SUBSTANCE



Example of process change

Change in speed of 

introduction of excipient


Change in particle distribution consistency



EFFICACY/SAFETY PROFILE

• Expression system

• Fermentation/culture process

• Purification process

• Formulation and filling

• DRUG PRODUCT

• DRUG SUBSTANCE



Example of process change

Hold-time increase of 

formulated bulk prior filling 


Increased evaporation



OVERDOSE 

• Expression system

• Fermentation/culture process

• Purification process

• Formulation and filling

• DRUG PRODUCT

• DRUG SUBSTANCE



Example of process change

Change in filling tip


Increase in aggregates

• Expression system

• Fermentation/culture process

• Purification process

• Formulation and filling

• DRUG PRODUCT

• DRUG SUBSTANCE



Example of process change

Removal of HSA


Adaptation of formulation



IMMUNOGENICITY PROFILE

IN PATIENTS

• Expression system

• Fermentation/culture process

• Purification process

• Formulation and filling

• DRUG PRODUCT

• DRUG SUBSTANCE



Example of process change

Change in cleaning of filters


Leachables



VISIBLE PARTICULATES

• Expression system

• Fermentation/culture process

• Purification process

• Formulation and filling

• DRUG PRODUCT

• DRUG SUBSTANCE



Quality profile



Product

Process

Control of raw and 
starting materials

Control of 
intermediates

Control of 
process 

parameters

Control of drug 
substance and drug 

product
Process 

validation
& evaluation

Good 
manufacturing 

Practice

QUALITYQUALITY



http://ec.europa.eu/enterprise/pharmaceuticals/eudralex/eudralex_en.



http://www.emea.europa.eu/htms/human/humanguidelines/biologicals.htm



http://www.ich.org



Genetic 
development

Wild vector Gene of interest

Host cell Expression vector

Expression system  (1 clone)

Master Cell Bank

Working Cell Bank

Cell banks

Culture / Fermentation

Purification

DRUG SUBSTANCE

Production

Sterile filtration / Aseptic filling

DRUG PRODUCT

Sterilisation
Aseptic filling 

Typical biotech manufacturing process

Q5A 
Q5B
Q5D
Q5E

Q5A 
Q5C
Q5E
Q6B
Q11
Q5E
Q6B

Q8R2

Q7
Q9

Q10
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Thank  You!
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