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Abstract

Development of poly(€-caprolactone)-co-d-alpha-tocopherol
polyethylene glycol succinate (P(CL)-TPGS) nanoparticles

for quercetin delivery
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This special project aimed to develop the poly(€-caprolactone)-co-d-alpha-
tocopherol polyethylene glycol succinate (P(CL)-TPGS) nanoparticles for quercetin
delivery and to investigate various factors affecting the nanoparticle characteristics,
namely the ratios of P(CL):TPGS in polymer chains (5:1, 10:1 and 20:1) and amounts of
quercetin and poloxamer 407 (P407) used as a stabilizer. It was found that the particle
size of nanoparticles became larger when loading with quercetin and increasing the
P(CL):TPGS ratios. The mean particle sizes of the P(CL)-TPGS nanoparticles at 5:1, 10:1
and 20:1 ratios were within the ranges of 20-31, 86-158 and 211-260 nm, respectively.
However, the amounts of fed quercetin and stabilizer had no significant effect on the
particle size. The surface charge of all nanoparticles was almost equal and fell within the
range of -10.8 to -4.5 mV. Additionally, the formulations consisting of P(CL)-
TPGS:quercetin:P407 at 1:0.075:1 ratio showed the maximum %drug loading and
%entrapment efficiency (3.41-4.40% and 73.31-78.90%, respectively) and therefore
were further used to study the release characteristics of quercetin-loaded P(CL)-TPGS
nanoparticles. After immersed in simulated gastric fluid for 2 h and then in simulated
intestinal fluid for 4 h, the %remaining of quercetin were 76.80, 85.06 and 83.20% for the
P(CL)-TPGS nanoparticles at 5:1, 10:1 and 20:1 ratios, respectively. The release rate
and extent of quercetin in phosphate buffer solution pH 7.4 decreased with increasing
the P(CL):TPGS ratios in polymer chains. The release profiles of all nanoparticles were
fitted with the Higuchi’s model indicating that the mechanism of quercetin released from

the P(CL)-TPGS nanoparticles was Fickian diffusion.



