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Abstract

Project Code : DBG5080011

Project Title : Preparation of micro- and nano-particulate drug delivery systems for infectious diseases
and chronic diseases using supercritical fluid technology

Investigator : Assoc.Prof.Dr.Satit Puttipipatkhachorn
Faculty of Pharmacy, Mahidol University

E-mail Address : satit.put@mahidol.ac.th

Project Period : 3 years (june 31, 2007 — June 30, 2010)

The objective of this study was to develop micro- and nano-particulate drug delivery systems of poorly
water sluble drugs used for infectious and chronic diseases by supercritical fluid technology. The studies included
micronization of antimalarial dihydroartemisin (DHA) using rapid expansion of supercritical solutions (RESS),
preparation of composite particles of antifungal ketoconazole with nicotinamide using gas anti-solvent (GAS) and
aerosol solvent extraction system (ASES), preparation of antidiabetic glibenclamide (GBM) composite particles
with hydrophilic polymer, e.g. hydroxypropyl cellulose, or surfactant, e.g. sodium lauryl sulfate (SLS), Gelucire
using supercritical anti- solvent (SAS) method. It was found that optimization of process conditions, e.g.
temperature and pressure, and some factors, e.g. drug-polymer ratio was needed to obtain drug particles with
required size and characteristics. The physicochemical studies using SEM, XRD, DSC, and FTIR spectroscopy
indicated that crystallinity of drug was still preserved. The dissolution studies revealed that solubility and drug
release were remarkedly improved. In addition, inclusion complex particles of DHA with B-CD was prepared
by spray drying. The results indicated that molecular interaction between DHA and B-CD was observed and
the drug particles showed improved dissolution rate, proper physical and chemical stability and equivalent
antimalarial activity to intact DHA. Furthermore, drug nanoparticles were prepared by redispersion of solid
dispersion systems with GBM and polymer and/or surfactant in water. The results indicated that the amorphous
nanoparticles with improved dissolution were obtained from the solid dispersion systems with PVP and/or SLS
at drug-polymer weight ratio not more than 3:7. The drug particle size was dependent on drug-polymer ratio,
polymer molecular weight, amount and type of surfactant. The dissolution of drug nanoparticles was improved
due to amorphousness, decreased particle size and improved wettability resulting from adsorption of polymer
and/ or surfactant on particle surface. Moreover, new metastable form of GBM with improved dissolution was
formed in the drug nanoparticles from the GBM:PVP-K30:SLS solid dispersion at optimum weight ratio of 2:2:4.
The overall results revealed that supercritical fluid technology, spray drying process and solid dispersion
systems could be applied for preparing drug microparticles and nanoparticles in order to improve dissolution

and bioavailability of poorly water soluble drugs.

Keywords: supercritical fluid technology, drug delivery systems, microparticles, nanoparticles, dissolution,
poorly water soluble drugs, dihydroartemisinin, ketoconazole, glibenclamide, rapid expansion from supercritical

solutions (RESS), supercritical anti-solvent (SAS) method, solid dispersions, spray drying
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