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Regulatory approval of follow-on biologics and other generic versions of complex 

pharmaceutics requires that a potential biosimilar (test) product demonstrates similarity to an 
innovator (reference) product through a stepwise, totality of the evidence approach. Though the 
best statistical approaches for assessing analytical similarity are still under debate, these 
investigations rely heavily upon comparability of a given pharmaceutical’s critical quality 
attributes (CQAs) – physicochemical and biological properties that are most relevant to clinical 
safety and efficacy. Selection of proper CQAs from the large amounts of physical, chemical, and 
biological data needed for sufficient characterization of these kinds of pharmaceutics can be 
difficult due to their inherent complexity and heterogeneity. Crofelemer, a botanically sourced 
polymeric proanthocyanidin, exhibits significant variation in final drug product resulting from 
processing and purification of the raw material and the botanical nature of the crude source 
material. From a single lot of crofelemer, various physically and chemically degraded samples 
were produced in an effort to create artificial lots with varying “similarity” to the reference starting 
material. Physical, chemical, and biological variability of the original and artificial lots were 
investigated using a variety of spectroscopic, chromatographic, mass-spectrometry, and 
biological techniques. The entirety of the analytical data collected for each crofelemer lot was 
then utilized in a machine learning approach to identify individual and/or combinations of CQAs 
which can accurately identify and distinguish subtle variations between the complex drug 
product (crofelemer) and the artificial lots comprised of its adulterated forms. 


