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Fine Particle Coating Technology with the Use of Nano-Particulate Materials as Building
Blocks for Controlled Release of Pharmaceutical Preparations

Hideki Ichikawa

(Faculty of Pharmaceutical Sciences, Kobe Gakuin University)

This talk highlights our recent developments of multiparticulate controiled-release
systems through fine particle coating technologies using newly developed nanoparticulate
polymeric coating agents including colloidal acrylic terpolymers, thermosensitive nanogels,
and biodegradable nanoparticulate chitosan. The strategies of fine particle coating, material
and particulate design, and properties of the multiparticulate controlled-release systems

thus fabricated will be discussed in detail.
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Fig. 1. Representative coating technologies for pharmaceutical preparations.
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Fig. 2. Spouted-bed coater with draft tube and bottom-spray.
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Micrometrical properties: particle size, shape, density, porosily, surface-roughness
; Physico-chemical properties: water-absorption, csmotic pressure, pH, solubility
i\ Handling properties: strength, friabiity, wettability, droplet-adhesion, efc.
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Physical properties; thickness, porosity, hydrophilic-hydrophobic domain size
Thermal/mechanical properties: softening, glass transition, metting, spreading
Physico-chemical properties: solubility, dispersibiity, degradability, swelling, wettability, efc.
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Fig. 3. Structural design of core and membrane in spray-coating process.
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EA: Ethyl acrylate, HEMA: 2-Hydroxyethyl methacrylate, MAA: Methacrylic acid, MBAAm: Methylene bisacrylamide, MMA: Methy!
methacrylate, NIPAAm: N-isopropylacrylamide, PEGDMA: Poly(ethylene glycol) dimethacrylate,

PEGMA: Methoxy-terminated poly(ethylene glycol) monomethacrylate, TEGDMA: Tetraethyleneglycol dimethacrylate.

* indicates the particle size ranges controlled by altering the preparation conditions and/or the grades of polymeric sources.

** indicates typical particle size changes in response to environmental temperature and/or pH.

Fig. 4. Examples of polymeric nanoparticles as building blocks for coating.
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Fig. 5. Microparticles with delayed-release of insulin.
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Fig. 6. Microparticles showing positively thermo-sensitive ‘on-off’ pulsatile

release of drug.
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