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How to establish biosimilarity? 

1. extensive characterization  
 (physico-chemical-biological)  
 
2. in vitro functional activity 
 (mechanism of action of the molecule) 

 
3. efficacy and safety studies  
 (’best’ population) 
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• Same aa sequence, posology and route of administration 

• Strength, pharmaceutical form, and formulation may differ 

• Molecular differences to enhance efficacy not allowed 

 





Evaluation  of  physicochemical  parameters;  
 
 composition 
 physical properties 
 primary and higher order structures 
 structural identification of product-related substances 

and impurities (stress and accelerated stability studies)  
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COMMISSION DIRECTIVE 2003/63/EC of 25 June 2003 

due to its complexity it cannot be fully characterized by 
analytical testing alone 

quality determined by a combination of physico-chemical 
and biological testing, together with the production process 
and its control 

biological activity and immunogenicity are dependent upon 
all its structural features 
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Is it possible to establish comparable Efficacy 

& Safety between products derived from two 

different manufacturing processes? 

 Changes in the manufacturing process 

 Biosimilarity 
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 Changes in the manufacturing process 

Biosimilarity 

Is it possible to establish comparable Efficacy 

& Safety between products derived from two 

different manufacturing processes? 



 
 Use of well known and extensively characterized 

cell lines 
 
 Wide experience with purification processes 
 
 Increased process knowledge (“established 

conditions”)  robustness, reproducibility  



high sensitivity and reproducibility: 
 

 better characterization tools 

 tighter release specifications 
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analysis of the primary structure (aa sequence) 
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analysis of the secondary structure (folding) 
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 Binding to different Fc receptor types 

 Different Fc receptor polymorphisms 

 Reagents (cells/serum) from HD/patients 

 Different  effector cells/cell lines 
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Primary objective:  
 
to show comparable PK in a sufficiently 
sensitive and homogeneous population.  
 
Healthy volunteers OK 
(patients, if a toxic mechanism 
of action) 
 



Use of multiple PD markers recommended (if 
possible) 
 
Explore dose-concentration-response or time-response 
relationships 
 
PD markers as pivotal evidence for comparable 
efficacy if:  
 
• Clear dose-response relationship shown 
• At least one PD marker is an accepted surrogate 
 marker and can be related to patient outcome 











 Adequately powered, randomised, parallel group 
 comparative clinical trial, preferably double-blind, 
 normally equivalence trials.  
 

 Deviation from relevant efficacy guidelines should be 
 justified 
 

 Most sensitive patient population and clinical 
 endpoints are preferred 
 

 Comparative S data (immunogenicity) 
 

 Extrapolation of indications is possible; will be based 
 on the overall evidence of comparability 
 





Extrapolation of data is already an established 
scientific and regulatory principle that has been 
exercised for many years, for example, in the case 
of major changes in the manufacturing process of 
originator biologicals. 
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