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Quality and Safety

Example: Factor VIII



Hemophilia A

Hoffman et al. Blood Coagul Fibrinolysis 1998;9(suppl 1):S61
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History of Clotting Factor Concentrates

Alessandro Gringeri - Blood Transfus. 9 (2011): 366–370

! Prior to 1950: whole blood 

! 1952: Hemophilia A distinguished from B 

! 1950-1960: Fresh Frozen Plasma and Cryoprecipitate 

! Early 1970s: Commercial plasma-derived factor concentrates 

! Mid-late 1970’s: Home infusion practices 

! 1981: First AIDS death in the Hemophilia community



History of Clotting Factor Concentrates 
Continued

Alessandro Gringeri - Blood Transfus. 9 (2011): 366–370

! Mid-1983:  Factor concentrates heat treated for hepatitis 

! 1985:  All products heat treated for viral inactivation 

! 1987:  Recombinant factor concentrates 

! 1992:  Recombinant factor VIII (formulated with Albumin)



Quality & Safety

! Activity ( 
! Virus inactivation

Morfini et al. Blood Transfus. 2013 11(Suppl 4): s55–s63.



History of Clotting Factor Concentrates 
Continued

Alessandro Gringeri - Blood Transfus. 9 (2011): 366–370

! Early 1990s: factor VIII-inhibitor outbreaks 

! 2001:  2nd generation recombinant factor VIII (sucrose) 

! 2008: 3rd generation recombinant factor VIII (‘protein’-free) 



Quality & Safety – Clinical study

! Guideline on the clinical investigation of recombinant and human 
plasma-derived factor VIII products (EMA: 28 jan 2016)
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Quality & Safety – Raw materials
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! European Pharmacopoeia
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How to check your formulated protein?

! What is important for your formulated protein? 
! Primary structure? 
! Folding? 
! Glycosylation? 
! Monomers vs dimers/multimers/aggregates? 

! How to investigate? 
! Multiple techniques available (e.g. chapter 2 Pharmaceutical Biotechnology) 
! What information and how reliable? 
! Good enough? 

! Post-marketing surveillance!

http://link.springer.com/chapter/10.1007/978-1-4614-6486-0_2
http://link.springer.com/chapter/10.1007/978-1-4614-6486-0_2
http://link.springer.com/chapter/10.1007/978-1-4614-6486-0_2


Lessons

! Proteins aren’t small molecules 

! Production, formulation and characterization 

! Post-marketing surveillance!


