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Modification of biodegradable polymers has been gained much attention in the
field of pharmaceutical applications. This study was aimed to modify polycaprolactone
polymer, one of polyester biodegradable polymers, by being conjugated with
polyethylene glycol (PEG 4000) to increase the hydrophilicity and grafting with nicotinic
acid, a small drug molecule, onto the polymer using mild conditions of 1,3-dipolar

cycloaddition, known as click reaction. The reaction was performed by copolymerization

of Ol—chloro-E-caprolactone (OLCIECL) and E-caprolactone (ECL) by ring opening
polymerization using PEG 4000 and Tin (ll) octanoate (SnOct,) as catalysts.
Subsequently, the chloride groups on the polymer were replaced with azide at which
but-3-ynyl nicotinate was conjugated using click reaction. From the characterization by

1H-NMR spectroscopy, FT-IR spectroscopy and gel permeation chromatography, the

results showed that the grafting of nicotinic acid onto the poly-E-caprolactone (ECL)
copolymer was successful at different drug to polymer ratios (10%, 20% and 30%) with
the use of this mild and short time reaction so as to prevent the polymer degradation.
From the study of thermal properties of the grafted copolymer, it was found that amount
and type of grafting functional groups could affect T4 and T,, of the copolymer. When
increasing the amount of grafting functional groups, the crystallinity of the copolymer
was changed from semi-crystalline to more amorphous. As a result, grafting nicotinic
acid onto the copolymer affected the physicochemical properties of the copolymer.

From the cytotoxicity study of the synthesis polymer to the normal cell lines, the

results showed that the nicotinic acid grafted polymer was not toxic to HUVECs cells at

500 Hg/mL, similar to P(ECL)-co-PEG. Consequently, the nicotinic acid grafted
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copolymer was used to prepare nanoparticles by nanoprecipitation and the
physicochemical properties of the nanoparticles were studied. The results showed that
the nanoparticles were spherical in shape. In addition, the amount of nicotinic acid
influenced the properties of the nanoparticles. When the amount of nicotinic acid
increased, the particle size increased due to the increased hydrophobicity and steric
hindrance of the grafting function groups. From the cytotoxicity study, the nanoparticles
did not cause toxicity to the cells at 0.20 mg/mL. However, the increased amount of
nicotinic acid increased the cytoxicity to the cells.

The effect of nicotinic acid grafted on the polymers to the entrapment of 2 model
drugs, ibuprofen and indomethacin, was studied. It was found that incorporation of the
drugs increased the size of the nanoparticles, and drug loaded in nicotinic acid grafted
nanoparticles was higher than ungrafted nanoparticles. However, the drug loading
efficiency increased insignificantly when the amount of nicotinic acid on the polymer
increased. Moreover, drug loading efficiency depended on the solubility of the loaded
drug which could affect the partition between the nanoparticles and water phase during
drug incorporation. The release of ibuprofrn and indomethacin from the nicotinic acid
grafted nanoparticles was found to follow Higuchi model indicating that the release was
Fickian diffusion. The release of ibuprofen from the nanoparticles was lower and slower
than that of indomethacin due to the interaction between indomethacin and the polymer.
In conclusion, the grafting nicotinic acid on the polymer affected both amount and rate
of drug release from the nanoparticles due to the influence of nicotinic acid to the
physicochemical properties of the nanoparticles including the particle size, %drug
loading, crystallinity of the polymer and interaction between the drug molecule and the

polymer.
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