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Scientific factors in biosimilar product development

When the patent of a biological drug expires biosimilar products are often developed. The practice is complicated, e.g., 
due to the size and structure of the molecules, the complexity of the manufacturing process and the possibility of 

immunogenicity. The development of biosimilars calls for the consideration of several features which should be pursued in a 
stepwise manner and are ultimately jointly assessed based on the total available evidence. The planning and execution of the steps 
should rely on scientific principles. Thoughts should give, among others, to criteria for biosimilarity and interchangeability, the 
degree of similarity, the consistency in manufacturing processes, the assessment of quality attributes of structural and functional 
characterization, and the appropriate design and statistical evaluation of the investigations. The assessment of critical quality 
attributes for structural and functional characterization should follow the level of their relevance to the clinical outcomes. 
Quantitative criteria should take into account not averages but also variations. They could be either unscaled or scaled, 
either unweighted or weighted, either disaggregated or aggregated. A proposed biosimilarity index addresses the question 
of “how similar is similar” and reflects the sensitivity in the heterogeneity of variation. Quantitative indices characterize also 
conditions of interchangeability such as switching and alternating between drug products. Study designs should also follow 
these conditions. For comparative clinical studies, scientific considerations should include the choice of clinically sensitive 
endpoints, adequate sample size and study duration, and the appropriate design of the investigation(s).
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