
 

Completely Biological, yet Artificial

September 14 2005

Biomaterials are increasingly in demand, needed as materials for
implants and prostheses, as "transporters" for drugs, to carry DNA into
cells for gene therapy, as supports for the growth of tissue transplants, or
for modern diagnostics. What type of materials should we rely on?
Researchers at the University of California at Irvine have now
synthesized a new class of biomaterials made of sugar and peptide
building blocks.

Synthetic polymers have a number of advantages over their natural
counterparts; they are very versatile, and their composition, structure,
and properties are easy to control. They can often be tailored for specific
individual applications. At the same time, these polymers must be
biocompatible, biodegradable, and physiologically tolerable. One way to
achieve this is to make the artificial biomaterials from natural building
blocks; a well-known example of this is poly(lactic acid). A number of
biomaterials produced in this fashion are already used in some clinical
applications. Until now, one disadvantage has been the very limited
variability of the structural and functional properties of this type of
material.

Researchers led by Zhibin Guan are now working with a variety of
natural building blocks and synthesized polymers made of natural sugars
and peptides. “Sugars and peptides are simple monomers that are
commonly found in nature and do not have to be produced by
complicated methods,” explains Guan. “What is new about our approach
is that we developed an efficient way to link these building blocks in
alternating sequence into one chain.” This modular approach brings with

1/2



 

it the desired versatility, whereas changing the structure of building
blocks and their precise order allows for the precise adjustment of
desired properties.

An initial series of biomaterials made of the sugar galactose and short
peptides that comprise the amino acid lysine may be able to act as gene
transporters because the material “wraps” DNA into little packages that
are taken up into cells. The biomaterial has also proven to break down
easily under physiological conditions and doesn’t induce any
immunological reactions in rats. Whereas well-known gene transporters
such as polylysine, made exclusively of lysine building blocks, are often
quite poisonous, the new material has minimal cytotoxic effects at high
concentrations. Says Guan, “We are now developing a family of
sugar–peptide biomaterials and will test them for various biomedical
applications such as tissue engineering and drug/gene delivery.”
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