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Bioanalytical challenges in development of biosimilars
Carmine Lanni
Bioanalytical Development Services, USA

Biosimilars are to proteins what generics are to small molecules. However, due to the complexity of proteins especially if the 
protein is glycosylated, the regulatory agencies (EMA and FDA) see them as novel proteins and require that they be evaluated 

as such. The Opportunity with biosimilars and biobetters is that the clinical utility of the drug has been demonstrated and thus 
the risk is small. In addition, by manipulating the protein you have the opportunity to improve on the innovator’s drug. There are 
a number of opportunities as a number of biologics are going off patent. As with proteins, there are several unique challenges to 
supporting their development. To determine the dose and regimen, the pharmacokinetics of the protein must be demonstrated, 
thus this requires the development of a bioanalytical method, usually an immunoassay. This requires the appropriate selection 
of reagents and formats that will measure the intact drug not its metabolite or fragment. In addition, for some molecules it may 
be total drug, bound drug, or free drug to determine what fraction of the dose is bioavailable. The PK assay method must be 
able to permit demonstration of bioequivalence of the biosimilar. The inherent instability of most proteins in human matrix also 
requires that the molecule is stable during sample collection and processing. The mere presence of an Fc region does not ensure 
stability in biologic matris. In addition, the immunogenicity of the molecule must be demonstrated, requiring the design of an 
immunogenicity testing process. The design of the immunogenicity testing process is dependent on the risk level of and type of 
molecule and can be quite complex. In summary while the bioanalytical support for development of biologics is more complex 
than small molecules, the high probability of success makes it cost effective.
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