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ABSTRACT

The drug release behavior of beads made of poly(methyl vinyl ether-co-maleic acid)
was investigated with respect to the influence of microwave irradiation. The beads were
prepared by an extrusion method with sodium diclofenac as a model water-soluble
drug. The beads were subjected to microwave irradiation at 80 W for 5 and 20 min, and
at 300 W for 1 min 20 s and S;min 20 s. The profiles df drug dissolution, drug content,
drug-polymer interaction and polymer-polymer interaction were determined by
dissolution testing, drug content assay, differential scanning calorimetry and fourier
transform infra-red spectroscopy. Keeping the level of supplied irradiation energy
identical, treatment of beads by microwave at varying intensities of irradiation did not
bring about similar drug release profiles. The extent and rate of drug released from
beads were markedly enhanced through treating the samples by microwave at 80 W as
a result of loss of polymer-polymer interaction via the (CH;), moiety, but decreased
upon treating the beads by microwave at 300 W following polymer-polymer interaction
via the O-H, COOH and COO" moieties as well as drug-polymer interaction via the N-
H, O-H, COO" and C-O moieties. The beads treated by microwave at 300 W exhibited a
higher level of drug release retardation capacity than those of treated by microwave at
80 W in spite of polymer-polymer interaction via the (CH,), moiety was similarly
reduced in the matrix. The mechanism of drug release of both microwave-treated and
untreated beads tend to follow zero ofder kinetics. The drug release was markedly
governed by the state of polymer relaxation of the matrix and was in turn affected by
the state of polymer-polymer and/or drug-polymer interaction in beads.
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INTRODUCTION

Carbohydrate polymers, such as alginate and pectin, are widely used in the
design of drug delivery systems for small molecule drugs (Fu Lu et al. 1991, Wan et al.
1993, Ashford et al. 1994, Wan et al. 1994, Adkin et al. 1997, Chan et al. 1997,
Macleod et al. 1997, Munjeri et al. 1997, Sriamornsak et al. 1997, Fundueanu et al.
1998, Pillay et al. 1998a, b, Sriamornsak and Nunthanid 1998, Acarturk and Takka
1999, Liu and Krishnan 1999, Pillay and Fassihi 1999, Takka and Acarturk 1999,
Gupta et al. 2001, Chan and Heng 2002, El-Gibaly 2002, Wong et al. 2002a, b, c,
Murata et al. 2004, Nurja};a and Wong 2005, Wong er al. 2005). Nonetheless, the
embedded drug molecules exhibit a fast rate of drug release via diffusion through the
pores of the matrix. Such rate of drug release is undesirable in the case of the need to
target the drugs to the lower part of gastrointestinal tract, particularly, the colon. As
such, various formulation and processing approaches have been taken to negate the rate
of drug release from these polymeric matrices. The latest processing approach lies in
the application of microwave technology to modify the state of molecular interaction
between the polymer chains (Wong et al. 2002¢, 2005, Nurjaya and Wong 2005).
Under the influence of microwave irradiation, it is found that the drug release could be
further retarded in the matrix made of alginate through changing the profiles of
polymer crosslinkage and complexation. Nevertheless, the treatment of pectinate matrix
by microwave brings about the higher extent and rate of drug release.

Poly(methyl vinyl ether-co-maleic acid) and analogs are used as thickening
agent, encapsulating agent, denture adhesive as well as adjuvant for transdermal drug
delivery system (Matsuya et al. 1996, Arbds et al. 2002, 2003, Luppi et al. 2003,

Kockisch et al. 2004, Owens et al. 2005, Salman et al. 2005). The wide application of



