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Abstract:

The development of protein release systems is critical to the success of various medical
treatments such as tissue repair or organ regeneration. Hydrogels demonstrate promising properties
for the release system. However, the usage of the hydrogels is compromised due to their high
permeability. Thus, this project aims to apply nucleic acid aptamers as binding sites for the
hydrogels to achieve controlled-release kinetics. The model molecules used in our recent study were
platelet-derived growth factor-BB (PDGF-BB) and vascular endothelial growth factor (VEGF). The
research activities were: 1) investigation of aptamer-protein interactions in the presence of third-party
molecules (e.g. the second protein-aptamer pairs), 2) sequence identification of complementary
oligonucleotide (CO) used as molecular triggers, 3) preparation of a novel hydrogel for a sequential
release of multiple proteins. The interaction between those target molecules was investigated by
surface plasmon resonance (SPR). Based on the SPR analysis, model aptamers could demonstrate
their binding functionality. In addition, COs that were capable of interrupting the binding interaction
between aptamer and proteins were identified. The aptamers were then incorporated into gelatin
hydrogel via a particle-gelatin composite. Based on flow cytometry measurement, the aptamer could
be tethered onto the micro-particles. The protein release was further investigated through numerous
in vitro release experiments. The results showed that the release rate of PDGF-BB from native
hydrogel was virtually one order of magnitude faster than that of hydrogels functionalized with the
aptamer of highest affinity. The release rates were also triggered by the addition of corresponding
COs. Taken together; a novel hydrogel was developed for controlling protein release in a desired

time window.
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