Polysialation: The New Way

Protein and peptide therapeutics are of immense value in the path towards
more effective medicines, but problems with delivery remain to be solved,
reports Professor Gregory Gregoriadis at Lipoxen
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Centre for Drug Delivery Research at the School of Pharmacy, University of London. He
has published over 350 research papers and reviews as well as 24 volumes on drug and
vaccine delivery, and lectured extensively worldwide. Between 1981 and1999, he was
the Director of the NATO Advanced Study Institutes’ ‘Targeting of Drugs' and ‘Vaccines'.
His honours include the 1994 Controlled Release Society Founder's Award and the 1995 Alec Bangham FRS
Achievement Award, both for “outstanding contributions to drug targeting and delivery”. Professor Gregoriadis
was elected Fellow of the American Association of Pharmaceutical Scientists in 1998, and in 2002 awarded
the DSc by the University of London.

Recent advances in health science technology and related innovations,
coupled with changes in population demographics and the economics of
disease, are acting in tandem to take the pharmaceutical industry into new
and exciting dimensions. Dominant participants in this emerging area of
the industry are genomics and proteomics, with enormous resources being
mobilised to harvest potential riches in the quest for more effective
medicines. For instance, the production of peptides and proteins through
recombinant DNA technology offers a formidable alternative to small drug
entities: their high specificity; reduced toxicity; and activity at low
concentrations are all contributing to render protein and peptide drugs
indispensable in the treatment of disease. Indeed, nearly 170 protein-
based drugs have already gained approval in western markets, and twice
that number are in clinical trials. Worldwide sales estimates of protein
drugs were at $33 billion in 2002 and are expected to reach $70 billion by
2010.

Protein therapeutics, however, are not without their problems through administration by other convenient routes
(1,2). These vary according to the therapeutic in question and (for example, nasal, pulmonary, transdermal and
include: so on),
Poor chemical stability and loss of activity Short half-lives in the blood circulation, due either to
premature excretion through the kidneys for peptides
Incompatibility within the gut milieu, thus precluding of low molecular weight, or proteolytic digestion
(at least for now) oral administration, which is the
preferred route of application An additional potential problem is formation of antibodies
against the protein and its inactivation on repeated injection.
A general inability to cross epithelial membranes, Nonetheless, the majority of protein therapeutics are
at least efficiently, leading to poor bioavailability administered by injection (3).
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