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Introduction

Polyester hydrogels created via oxime click chemistry are an
attractive option as biocompatible and biodegradable drug delivery
vehicles!l. VL/OPD:AOPG polyester hydrogels can be formed in
either water or DMSO without stimulus and are able to be modified
by altering the polymer to cross-linker ratio. Hydrogels that degrade
slowly and have a sustained linear release would allow for a
reduction of invasive procedures for treating long term persistent
ilinesses.

The drug release rate can additionally be controlled by
incorporating the drug in a complex with B-cyclodextrin or polyester
nanoparticles, which would introduce an ancillary boundary that
must degrade to release the drug.

(a)

Representations of the (a) absorption, (b) degradation, and (c)
drug release of VL/OPD:AOPG polyester hydrogels

Objectives:

e Combine VL/OPD:AOPG in three ratios — 30:70, 50:50, 70:30

* Degrade and swell gel compositions in triplicate in PBS at 37 °C
* Brimonidine drug release profiles
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SEM images of the surface of a 50:50
VL/OPD:AOPG hydrogel. Taken at 10 kV.
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TEM images of
polyester nanoparticles.
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Degradation curves of VL/OPD:AOPG hydrogels (a) 30:70 (b) 50:50 (c) 70:30 (d) all gels.
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Swelling curves of VL/OPD:AOPG hydrogels (a) 30:70 (b) 50:50 (c) both gels.
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Conclusions

The degradation profiles show that the ester linkages in the
hydrogels began to hydrolyze within the first few hours, but as
they degraded, water was able to infiltrate the gels and increase
the mass. After 21 days of degradation, it was shown that an
equal ratio of polymer to cross-linker creates a sturdier gel due
to the lack of ester bonds in the cross-linker.

The swelling profiles show that the maximum swelling ratio
occurs within the first few hours of swelling before the hydrogel
begins degrading. By increasing the amount of cross-linker, the
hydrogels were able to stay swollen longer before degrading.

As the hydrogels form, they can be seen to form a porous
network, allowing encapsulation of drug and water particles.

Free brimonidine drug release profile

Brimonidine incorporated within free B-cyclodextrin drug
release profile

Brimonidine incorporated within covalently bonded -
cyclodextrin drug release profile

Brimonidine incorporated within polyester nanoparticles drug
release profile
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