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Heparin-Functionalized Biomaterials for Tissue Engineering
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Various kinds of key biomolecules in tissue engineering including growth factors
have heparin binding domains, and heparin acts as a regulator of these
biomolecules.” Thus, heparin-functionalized biomaterials can be an ideal candidate
for protection and sustained release of the target molecules. It has been demon-
strated that heparin-PEG crosslinked hydrogels can show a sustained release of
vascular endothelial growth factor (VEGF), a key factor associated with angio-
genesis, without intial burst over several weeks, maintaining its bioactivity.” To
use as an injectable system or as a component in tissue engineering scaffold, hep-
arin-functionalized nanoparticles (HEP-PLGA NP), composed of PLGA as a hydro-
phobic core, Pluronic F-127 as a hydrophilic surface layer, and heparin as the
functional moiety, were prepared by a solvent-diffusion method.” This system is
noble since 1) all three components are proven-biocompatible materials by FDA,
and 2) more importantly, no chemical modification of any component, including
heparin, was employed, thus, further biocompatibility issues from the chemical re-
action are avoided. As a model in vitro release experiment, lysozyme was loaded
into HEP-PLGA NPs, and a sustained release profile over two weeks was obtained
with maintaining its bioactivity. The release of VEGF from HEP-PLGA NP showed

a more sustained and prolonged profile over one month without initial burst.
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