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Abstract
The Development of Particles made from Poly(glycerol) adipate and

Poly(lactic-co-glycolic acid) as drug delivery systems

Jeeraporn Ketpan, Nuttinee Bunkao
Project advisors: Amaraporn Wongrakpanich, Jiraphong Suksiriworapong, Jiraporn Leanpolcharean,
Department of Pharmacy, Faculty of Pharmacy, Mahidol University
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This project aimed to develop nanoparticles by blending two types of polymers;
poly(lactic-co-glycolic acid) (PLGA) and poly(glycerol) adipate conjugated with
triphenylphosphonium cation (TPP-PGA) as a new drug delivery system. The
fluorescence probe, rhodamine B and coumarin-6 were used to represents hydrophilic
and lipophilic drug moiety, respectively. The nanoparticles (NPs) were prepared by the
nanoprecipitation method. Five ratios of blended PLGA and TPP-PGA (PLGA:TPP-PGA)
polymers were prepared at the ratio of (70:30), (80:20), (90:10) and (100:0). It is worth to
note that PLGA:TPP-PGA(100:0) NPs were the NPs prepared solely by PLGA. The
physical study of NPs reveals the size of NPs in the range between 90-160 nm. The
smallest size of NPs was prepared using PLGA:TPP-PGA(95:5) blended ratio. According
to the surface charge, PLGA:TPP-PGA(100:0) NPs had negative surface charge. When
the ratio of TPP-PGA was increased to approximately or more than 10%, NPs gave
positive surface charge. The release study of rhodamine B from NPs was performed in
PBS buffer pH 7.4, at 37 °C within 7 days. The rhodamine B in NPs released slower than
rhodamine B in solution and NPs made from PLGA:TPP-PGA at ratios of (90:10), (95:5)
and (100:0) had similar release profiles. The cellular uptake (in vitro) was performed in
Sa0S-2 cells. Increasing ratio of TPP-PGA in blended polymers resulted in an increase
in the cellular uptake. NPs made from PLGA:TPP-PGA(80:20) showed highest cellular

uptake nevertheless these NPs had high tendency to have highest cell toxicity

according to the lowest protein content measured via Micro BCA™ assay.



