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Multi-Growth Factor Releasing Hydrogel System Controlled by DNA Hybridization

The delivery of multiple growth factors (GFs) at controllable release rates is an important unsolved problem in tissue
engineering. This paper introduces a multiple GF-releasing hydrogel system based on hybridization between
complementary DNA strands.

The hydrogel was made of 4-arm PEG crosslinked by bioactive peptides. A small fraction of PEG arms was modified
with single stranded oligonucleotides, which were complementary to other single stranded oligonucleotides attached to
bovine serum albumin (BSA, an analogous model of a growth factor). Several bioconjugation methods were used to
covalently bond the oligonucleotides to PEG and to BSA. These methods were confirmed by UV-VIS absorption
spectra and by various surface-based assays with fluorescence microscopy. Hydrogel formation was confirmed by
rheometry. When BSA conjugated with a DNA strand was loaded in a PEG hydrogel conjugated with the
complimentary DNA strand, BSA was released over several days at rates corresponding to the DNA-DNA binding
affinity. Since the affinities between short DNA sequences can be easily calculated and custom synthesis of DNA is
cheap and readily available, this approach may enable multiple growth factor release at any desirable rate. It is hoped
this novel concept of drug delivery will contribute significantly to advances in tissue engineering.
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