
 

New method improves stability, extends shelf
life of protein drugs
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Gaining access to important biopharmaceuticals needed to treat illnesses
and autoimmune diseases is one of the biggest obstacles developing
countries face. Costs can be astronomical where these medications are
needed most, and when doctors are able to acquire those medications
they face another challenge – time. Drugs are perishable and some
require refrigeration, which can be difficult to provide in the world's
poorest regions.

Now, a new study appearing in the Proceedings of the National Academy
of Sciences reveals a new way to improve the stability of common 
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protein drugs and extend shelf life. Complex structures and poor
chemical stability of biopharmaceuticals such as proteins, peptides and
antibodies used to treat various illnesses and autoimmune diseases
including rheumatoid arthritis, diabetes, multiple sclerosis and
lymphoma can, over time, render drugs ineffective – the medicine
simply becomes inactive.

The study, led by Matthew Webber, assistant professor in the
Department of Chemical and Biomolecular Engineering in the College
of Engineering at the University of Notre Dame, tested a novel route for
non-covalent protein modification of insulin and glucagon, both used in
treating diabetes, as well as an antibody drug used in treating leukemia,
lymphoma and autoimmune disease. The results demonstrated
significant stability for this new additive.

"Our molecules interact with protein drugs reversibly, but when they are
bound, they provide a protective shell," said Webber. "This keeps the
proteins from aggregating. This shell also protects the proteins from
sticking to the wall of their storage vial, a major reason protein drugs
become denatured and inactive."

Stability of insulin when formulated with the new additive increased
from approximately 14 hours to over 100 days while maintaining
complete activity even under stressed conditions. "We are simulating
stressed environmental conditions for storage," Webber said. "So by
keeping these drugs at elevated temperatures with agitation, we provide
maximal stress to the formulation to understand the stabilizing effects of
our additive on protein drugs."

The glucagon samples, which typically lose stability in solution in under
an hour, remained soluble for at least 24 hours. The therapeutic antibody
also maintained its activity when stressed.
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"We have reason to believe this additive would be effective in many
biopharmaceuticals beyond those evaluated in our research," Webber
said. However, Webber notes that "regulatory approval and financial
support would be needed to for mass distribution and use – a process
that could take several years or more."

  More information: Matthew J. Webber et al. Supramolecular
PEGylation of biopharmaceuticals, Proceedings of the National Academy
of Sciences (2016). DOI: 10.1073/pnas.1616639113
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