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Communalities/Differences -

Generics/Biosimilars  
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Communalities  

Generics-Biosimilars  

Both generics and biosimilars can only be 

authorised for use once the data exclusivity 

of the originator reference product has 

expired  

ÁNo patent linkage in the EU  

Both generics and biosimilars can only be 

marketed  once the respective patents  of the 

originator product have expired  

ÁThey are off patent medicines  
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What is a Generic Medicine?  

What is a Biosimilar Medicine?  
Directive 2001/83/EC (as amended)  

ÅDefinition (Art. 10(2a)) : òGeneric medicinal product shall mean 

a medicinal product which has the same qualitative and quantitative 

composition in active substances and the same pharmaceutical form 

as the reference medicine, é(é)ó 

 

ÅLegal basis for biosimilar applications (Art. 10(4))  

 òWhere a biological medicinal product which is similar to a 

reference biological product does not meet the conditions in the 

definition of generic medicinal products , owing to, in particular, 

differences relating to raw materials or in manufacturing 

processes of the biological medicinal product and the reference 

biological medicinal product, the results of appropriate pre -

clinical tests or clinical trials relating to these conditions must be 

providedééé(é)ó   
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Differences  

Biosimilars -Generics 
Biosimilar Medicine  Generic Medicine   

ÅBiological  product made by or 

derived from a biological  source 

ÅComplex molecule  

ÅEssentially the same biological 

substance as reference product  

ÅChemical  product made by 

chemical  synthesis  

ÅSmall molecule  

ÅSame chemical active substance 

as reference product  
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Å Costs: EUR 100-250 M 

Å    Development time: 7 -8 

years  

 

 

 

 

ÅCosts: EUR 2-5 M 

ÅDevelopment time: 2 -4 years M
a
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acetylsalicylic acid  

21 atoms  

Molecular weight:  

180 Daltons  

0 amino acids  
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Monoclonal antibody (IgG)  

~25,000 atoms  

Molecular weight:  

150 000 Daltons   

1300 amino acids  
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- Biologicals : Spectrum of Complexity  

- Only Living Organisms are able to    

Reproduce such Complexity  

protein  protein  
Protein 

Monoclonal 

Antibody, 

~150 kDa  

Glycoprotein  

Mammalian Bacteria, Yeast  

Calcitonin, 

~3.5 kDa 

 epoetin 

~30 kDa 

somatropin 

~22 kDa 

Peptide 

filgrastim 

~19 kDa 
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EU Biosimilars Scientific & Regulatory  

Framework Inspiring the World  
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 Guidelines for biosimilars  
EMA slide as presented at EGA Biosimilars Conference April 2013  
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Guidelines for biosimilars  
EMA slide as presented at EGA Biosimilars Conference April 2013  
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For updates: visit EMA Website  



How Come that this 

Framework Became Possible?  

Science and technology have evolved tremendously: proteins 

can be well characterized (at least up to the complexity of 

monoclonal antibodies), which makes the comparability exercise 

possible 

òRegulatory authorities have reviewed literally hundreds of 

applications where comparability data have been submitted. 

Thus, the regulators are very experienced in assessing 

comparability , probably more so than anyone elseó. (Topra interview 

with Dr. Pekka Kurki, first Chair of the Biosimilar Medicinal Products Working Party, 2006)  

òThe scientific principles underlying the comparability exercise 

required for changes in the manufacturing process of a given 

biological product and for the development of a biosimilar 

product are the sameó (Weise et al in Biosimilars -why terminology matters, Nature 

Biotechnology,2011; see also revised draft over -arching guideline) 
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        Comparability and 

Biosimilarity  

Comparability of biotechnology -derived medicinal products after 

a change in the manufacturing process   

Å ICH Q5E (2003)  

òThe demonstration of comparability  does not necessarily mean 

that the quality attributes of the pre -change and post -change 

product are identical, but that they are highly similar and that 

the existing knowledge is sufficiently predictive to ensure that 

any difference s in quality attributes have no adverse impact 

upon safety or efficacy of the drug productó 

Å This is called òcomparability exerciseó 
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Comparability Exercise:  

Cornerstone of  

Biosimilar Development  
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Example of an Biosimilar Filgrastim: 

Highly Similar  to  Reference Product  

Comparability performed for 

EU Biosimilar application 

shows highly similar results 

with state of the art methods  

Primary structure ï peptide mapping Higher order structure ï UV CD spectroscopy 

Bioactivity ï Surface plasmon resonance spectroscopy 



  

     

         Approved EU Biosimilar:   

        Biosimilar and Reference Product 

Super Imposable Results  

 

 

              Gel A           Gel B 

Brockmeyer  C & Seidl A et al. Eur J Hosp Pharm Pract  2009;15:34 ð40 

Sample 
1(biosimilar)  2(reference)  3(biosimilar)  4(reference)  

Comparison of isoform pattern for epoetin alfa  

by isoelectric focusing gel electrophoresis  
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Information Challenge  

 
ÁTerminology 

ÁçMisleading mantra : similar but not 

identicalè 

ÁExtrapolation of indications -Biosimilarity  

ÁImmunogenicity 

ÁPharmacovigilance; identification in case of 

ADRs 

ÁContinued education 
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Terminology is important  

Å Inconsistency in nomenclature for biosimilars has 

caused confusion 

ÅThe term ôbiosimilarõ is often used as a blanket 

statement and used for poor quality of some non -

comparable follow -biologicals not approved in the EU  

ÅLeading to fears about safety and efficacy of EU biosimilars  

ÅòBiosimilaró is a regulatory term and stands for a 

biological product which has demonstrated high 

similarity with a reference product based on a 

comprehensive comparability exercise  
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Isoelectric focusing gels 

Non-EU  

Non-Comparable Follow -on Biologicals  

òBio-questionablesó  

Sample  E   IA   IB  IIA   IIB  IIIA  IIIB  IV    V   VII  VIII  E  

Schellekens H et al. Eur J Hosp Pharm Pract 2004;3:43ï7 

  

Non-comparable follow-on biologicals 
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They should not   

be named  

çbiosimilarsè 
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Vol 1, (2012) 132-134 

  21 



Misleading ôMantraõ:  

çSimilar but Non-Identicalè 

No biological can ever be identical to 

another, not even one batch to the other of 

the same product (inherent variability ) 

This inherent variability is a scientific fact that 

has been accepted by the scientific and 

regulatory community since the introduction of 

biotech medicines  

Furthermore, all originator biological products 

have undergone manufacturing changes after 

initial authorisation  
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Biological produc ts 

always vary  

Åin the human body  

Åfrom batch to 

batch  

Åafter 

manufacturing 

changes 

Åbetween 

manufacturers  
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É Christian Schneider, presented at 25th Annual EuroMeeting, Amsterdam, 2013 


