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Technical points to consider  
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Plasma fractionation technologies 

What makes plasma fractionation unique ?  
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Plasma: Rich biological material 



Plasma fractionation: Unique technology
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Clinical fields covered by
plasma products  

Products ClinicalIndications 
Polyvalentimmunoglobulins Å Substitutivetherapy in primary and secondary deficiency

Å Immunomodulation 

HyperimmuneImmunoglobulins Å Treatmentand prophylaxis of infectious disease, or prevention 

Å of hemolytic disease of the new born

Coagulation factors (VIII, IX, vWF, VII) Å Coagulation factor deficiency

Fibrinogen Å Congenitalor acquired deficiency

Prothrombin complex Å Coagulation defects due to complex liver disease 

Antithrombin Å Congenital deficiency 

Alpha 1-antitrypsin Å Lung panacinar emphysemadue to congenital deficiency

Albumin Å Blood volumereplacement / oncotic pressure

Immunological disorders

Infectious diseases

Metabolic diseases

¢ǊŀǳƳŀǎΣ Χ

Coagulation & bleeding disorders

Hemolytic disease



Unique technological requirements

ÅVariability of the plasma raw material 

ïEach plasma unit and each pool are different

ïRisk of emerging (known and unknown) infectious agents 

ÅSubstantial process know-how

ïPurification steps + Viral inactivation   

ïProcess and quality control assays validations for a range of 
products



Unique technological requirements

ÅAdvanced downstream process and highly regulated biotech 
industry:

ïSeveral products made from the same plasma batch 

(interconnected processes)

ï1 to 3 virus reduction steps for each product

ïRisks of crossed and downstream-contaminations should be 
avoided by careful facility design, SOP, training, etc.

ïComplex engineering process to accommodate all products  



Plasma fractionation: Key driving forces 
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Can a donor donating plasma for transfusion 
also donate plasma for fractionation ? 

The answer is ? Yes or no?   

yes
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Examples:
Å Plasmanot frozenwithin 24hrscanbeusedfor producingIVIGandalbumin
Å Anti-HBc+ plasmamaybefractionated(if HBsAg-, andpresenceof anti-HBs)
Å Noneedfor NATfor WNVor Zikavirus(USA)for plasmafor fractionation

Is storage or testing requirements for plasma for fractionation 
more stringent than for plasma for transfusion ? 

The answer is ? Yes or No  

Not necessarily !



Technological features 
of plasma fractionation

Integrated production 
chains

Multiple products (>3) from 
one plasma pool 

Precipitations + 
chromatography + ethanol 

fractionation

Conventional 
chromatography

(rather than immuno-
affinity)

1-3 Viral reduction 
treatments integrated with 
the production processes



Technological features 
of plasma fractionation

Technology Comments

Cryoprecipitation Å Still used to isolate cryoprecipitate forFactor VIII 
production

Chromatography Å Mostly ion-exchange and affinity 
Å Used for most proteins

Ethanol fractionation Å Still used for albumin
Å Decreasinguse for IgG

Current technology is typically based on combination of:
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Viral reduction technologies in plasma fractionation 

Last 40 years:

from ñnoò to ñmultipleò viral inactivation treatments  



Fractionation technology selection criteria
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Epidemiological

surveillance

5ƻƴƻǊΩǎ 
screening 

Donation 
testing

Mini-pool 
NAT testing 

Viral reduction 
treatments

Plasma products 
overall viral safety nets

Known and emerging 
pathogens

(WNV, Dengue, Zika, etc.)

Tested known 
pathogens

(HIV, HBV, HCV, HAV, B19)

Tested known 
pathogens

(HIV, HBV, HCV)

General risk factorsEmerging agents

A robust set of safety measures under

Regulatory Authorities supervision
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Donors and donations safety
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Donors safety

Donation testing Minimal infectious load

in manufacturing plasma pool

Tested and known

pathogens

Crucial importance of dedicated

virus inactivation/removal

treatments during fractionation

Risks of emerging

pathogens



Selection criteria of viral reduction methods 

ÅBroad spectrum of 
inactivation/removal efficiency

ÅOptimal protein recovery

ÅAbsence of protein denaturation



Range of viral reduction methods 

Å {ƛƴŎŜ мфтлΩǎ-мфулΩǎΥ ǇƭŀǎƳŀ ŦǊŀŎǘƛƻƴŀǘƛƻƴ 
at the forefront of development of                
viral reduction treatments:
V Before: in responseto existingvirusthreats
V Now: to safeguardagainstfuture viruses

Å Several viral reduction methods 
(inactivation and removal) used in plasma 
fractionation



Pasteurisation Low pH Dry-heat
Solvent-

detergent
Nanofiltration

Caprylic 
acid

Viral reduction  treatments
in plasma fractionation

HBV: Albumin (then some other products): 
Enveloped viruses: IgG

HIV, HCV, HBV: All products 
HIV: Coagulation factors 

мфулΩǎ 1983 1991мфслΩǎ 1987

HAV, B19: All products 
IgG 

2000



Fractionated plasma products
have never been safer for HIV, HBV, HCV  ?

The answer is ? Yes or no?   
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What about emerging viruses?

Ebola virus

MERS- Coronavirus virus

Chikungunyavirus

HepatitisE virus

SARS coronavirus virus

Avianflu virus

West Nile virus

Dengue virus?
NYIV Not Yet Identified Virus



Plasma products transmit emerging viruses ?

The answer is ? Yes or No  
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