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ABSTRACT

Project Code: RSAS5180009

Project Title: Method Development for the Preparation and Characterization of Nano-
and Micro-particles as Nutraceutical Delivery Vehicles

Investigator: Atitaya Siripinyanond
Department of Chemistry, Faculty of Science, Mahidol University

Email Address: scasp@mabhidol.ac.th

Project Period: May 1, 2008 — May 31, 2011

The works in this study are divided into two parts. Part one is related to the study of O-
tocopherol (Ol-TOC) as a model nutraceutical compound. Two types of proteins, including B—
lactoglobulin (BLG) and hen egg white protein (HEW), were examined for their ability to encapsulate
O-TOC after salt-induced gelation of the proteins. Parameters affecting encapsulation efficiency were
investigated including the type of salt, as well as concentrations of salt, protein, and O-TOC.
Concentrations of protein and Ol-TOC revealed to have an influence on encapsulation efficiency.
From the in vitro estimation, the release of Ol-TOC was nearly 100% in simulated gastric condition.
Alginate was therefore used for coating of these encapsulated particles to prolong the release of Ol-
TOC till simulated intestinal condition. Further, field-flow fractionation (FFF) was applied for size
characterization of gold nanoparticles enlargement induced by Ol-tocopherol. The effects of O-
tocopherol and incubation time on the enlargement of gold nanoparticles were examined.

Part two involves the application of FFF as a particle size characterization technique for
engineered nanoparticles. Two types of nanoparticles were examined including titanium dioxide and
silver nanoparticles. Particle size distribution of titanium dioxide particles in three brands of sunscreen
products of various SPF values was investigated. The titanium dioxide concentrations were higher for
the products of higher SPF values. Particle size characterization of Ag NPs stabilized by citrate,
pectin, and alginate was also carried out using FFF. Further, FFF was employed to observe the

changes in particle size of Ag NPs in environmental water in the absence and presence of humic acid.

Keywords: size characterization, field-flow fractionation, Ol-tocopherol, encapsulation,

silver nanoparticles, titanium dioxide nanoparticles
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