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Furoxan-Containing Polymeric Nanomedicines for Nitric Oxide Delivery
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In this doctoral thesis, preparation and potential therapeutic application of polymeric furoxan
nanomedicine including polymeric furoxan conjugates and furoxan bearing micelles were described
Furthermore, an efficient protocol for the removal of copper impurities from polymers during nanomedicine
synthesis was developed. The abstract of each chapter were summarized below.

In chapter 2, “Nitric oxide-releasing polymeric furoxan conjugates” was described. The polymeric
furoxan conjugates were prepared by conjugating azide—functionalized furoxan derivatives to poly(ethylene
glycol) (PEG) with an alkyne end group by the copper(I)-catalyzed 1,3-Huisgen cycloaddition. The NO
release properties in response to cysteine, hydrolytic stability and a synergistic anti-proliferative
effect with ibuprofen in human colon cancer cells were evaluated

In chapter 3, “Furoxan—bearing micelles for nitric oxide delivery” was described. The furoxan-—
containing polymeric micelles were prepared from an amphiphilic block copolymer consisting of a
hydrophobic furoxan-bearing block and a hydrophilic poly (Macryloylmorpholine) (PAM) block, which was
synthesized by using a combination of the reversible addition-fragmentation chain transfer (RAFT)
polymerization and the copper(I)-catalyzed 1, 3-Huisgen cycloaddition reaction techniques. The NO release
properties in response to cysteine, hydrolytic stability and a synergistic anti-proliferative effect
with ibuprofen in human colon cancer cells were evaluated

In chapter 4, “Copper removal from polymers by diethyldithiocarbamate complexation” was
described. In chapter 2 and 3, furoxan—containg polymeric NO donors were prepared by using the copper (I)-
catalyzed 1,3-Huisgen cycloaddition reaction. However, a drawback of this approach is the remaining
trace amounts of copper catalyst in the final product, which may affect the NO releasing property of
furoxans. In this chapter, new purification method using diethyldithiocarbamate (DTC) as a complexing
ligand followed by size exclusion chromatography was developed to remove copper impurities from the PEG-—
furoxan conjugate as well as furoxan—containing polymeric micelle

In chapter 5, “NO-releasing micelles from amphiphilic furoxan—-bearing block polymers by

modification of poly(Macryloylmorpholine)-h-poly(pentafluorophenyl acrylate) with amine—containing




furoxan” was described. Since the use of the copper—catalyzed reaction to conjugate furoxan moieties
to polymers requires the additional purification step to remove the copper impurities, a new synthetic
approach to prepare a furoxan—-bearing block copolymer without using a copper catalyst was developed
Poly (Nacryloylmorpholine) —A—poly (pentafluorophenyl acrylate) diblock copolymer was synthesized and the
pentafluorophenyl ester moieties were reacted with amine—containing furoxan derivative to yield a
furoxan-bearing diblock copolymer. The micelles were prepared from this polymer and the morphology and
NO release property were characterized

In chapter 6, the results and conclusions obtained in each chapter were summarized
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