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Challenges with Non-Biological Complex Drug (NBCD) products and their follow on copies: 
Complex drugs in a complex environment

NBCD products are synthetic innovator-driven drug products and their copy versions. NBCD products typically also use nano-
technology to exert their specific clinical effect. Examples include drug carrying liposomes and emulsions, iron-carbohydrate 

complexes and glatiramoids. Their complexity is high and their characteristics are defined by a complicated manufacturing 
process which has to be well-controlled to reproduce the drug product. In contrast to a well-defined small, low molecular weight 
drug, the comparability exercise of a NBCD follow-on version with the reference innovator drug product is difficult and the 
therapeutic equivalence assessment of the two drug products is challenging. A totality of evidence approach and an absence of 
clinically meaningful differences will define the place in therapy. In contrast to the regulatory equivalence evaluation which is 
well established for classical generics and biosimilars, the approval and post-approval standards for NBCD products are globally 
unaligned. Copies of NBCDs are similar to but not the same as the reference product, they have more in common with biosimilars. 
Discussions are ongoing in the United States, triggered by an analysis requested by the Energy and Commerce Committee of the 
House of Representatives as to which is the appropriate approval pathway. Intravenous iron sucrose (IS) formulations present an 
example of a NBCD product family where different regulatory strategies for follow-on versions were and still are being followed 
in different parts of the world. In the early 2000 iron sucrose similars (ISS) have been authorized based on the generic paradigm 
in a number of EU countries (decentralized procedure). IS is considered a simple small molecule and the complex, nano-colloidal 
character of the IS dispersion is not recognized. In the post-approval period non-clinical and clinical comparison studies with ISS 
and the IS original were published showing significant differences between the drug products. In 2011 EMA published a reflection 
paper (RP) on iron-based nano-colloidal products developed with reference to an innovator drug which was updated in 2015. This 
RP indicating that quality characterization on its own would not provide sufficient assurance of the similarity between the two 
products. Quality, non-clinical and human PK studies are needed for the evaluation. The RP on parenteral iron nano-colloidals 
must be read in connection with other EMA documents e.g. on liposomes and with ICH guidelines for biotechnological drug 
products. FDA also has issued industry guidance documents on intravenous iron colloidal dispersions to address the complexity 
of these products and the challenges when using the equivalence paradigm of generic complex drug products. Differences in 
physicochemical properties may result in differences in stability or distribution pattern in vivo like in iron-carbohydrate complex 
drugs. For NBCD nanomedicines scientific gaps have to be filled to understand the observed and reported differences between 
the performance of innovator and follow-versions. This science base should help all stakeholders: regulatory scientists, industry 
scientists, academics, medical professionals to develop globally aligned science base standards for approval of NBCD follow-on 
products to ensure product efficacy and safety for the patient. The approach taken for biosimilars is a model which can be adapted 
to NBCDs.
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