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Abstract—Proteins degrade in vitro by a variety of routes,
the most common of which is aggregation. In order to
develop protein formulations that will limit aggregation,
researchers use heuristic, experimental screening
procedures.  They do this because there is limited
understanding of the mechanisms of aggregation and of the
molecular-level effects of excipients (additives) on proteins
and on protein reactions.

In this study, we modeled the effects of some common
solution additives— glycerol, urea, and arginine- via
molecular dynamics simulation. The approach presented
here uses no adjustable parameters and provides a uniquely
detailed, thermodynamically rigorous view of the effects of
excipients on protein stability. We have validated our
simulations results quantitatively by comparing with
experimental data, and have used our results to gain
molecular-level insight into the effects of excipients on
proteins.
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