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High-resolution NMR as a higher order structure assessment tool for protein therapeutics
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In contrast to small molecule therapeutics whose conformations can be absolutely defined by constitution and stereochemistry, 
biopharmaceuticals are distinguished by the requirement for folding into higher order structures (secondary, tertiary, and 

quaternary) for therapeutic function. While proper folding of a protein biologic is critical for drug efficacy, misfolding may 
impact drug safety by eliciting unwanted immune or other off-target patient responses. High-resolution Nuclear Magnetic 
Resonance (NMR) provides a robust spectroscopic approach for obtaining higher-order structural 'fingerprints' of the 
conformation(s) of protein therapeutics at atomic resolution in solution. Such spectral 'fingerprints' of the structure(s) of 
protein therapeutics can be used as a tool for establishing consistency in drug manufacturing, for detecting drug product 
variations resulting from modifications in the manufacturing process, and for comparing a biosimilar to an innovator reference 
product. In this presentation, the author will describe the application of NMR spectral 'fingerprinting' to assess different 
source granulocyte colony stimulating factor (G-CSF, a.k.a. Filgrastim) drug products, carried out through a benchmark inter-
laboratory comparability study, involving groups from the FDA, NIST, Health Canada and MPA-Sweden. Results from the 
study demonstrate the precision with which NMR spectral 'fingerprints' can be used as a higher order structure assessment and 
comparability tool for protein therapeutics.
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