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SARAPORN HARIKARNPAKDEE: DEVELOPMENT OF SPRAY DRIED
MUCOADHESIVE MICROSPHERES AS INTRANASAL DRUG DELIVERY
SYSTEM. THESIS ADVISOR: ASSOCIATE PROFESSOR GARNPIMOL
C.RITTHIDEJ, Ph.D., THESIS CO-ADVISOR: ASSOCIATE PROFESSOR
VIMOLMAS LIPIPUN, Ph.D., 177 pp. ISBN 974-17-5841-3

The mucoadhesive microspheres of propranolol hydrochloride were generated
by spray drying techniques. The effects of processing and types of hydrophillic
polymer on properties and drug release of nasal mucoadhesives microspheres were
investigated. Furthermore, the permeation study by using nasal cell culture model was
also performed. The most appropriate basic formulations of such mlcrospheres
comprised of propanolol hydrochloride, hydrophlllc polymer, maltodextrin, Aerosil®
and propylene glycol. The various processing factors such as inlet air temperature,
pump feed rate and atomizing air flow rate were crucial aspects for controlling the
microsphere characteristics. The hydrophillic polymer hydrnxypropyl methylcellulose
(HPMC), chitosan and carbopol 934P was utilized as non-ionic, cationic and anionic
mucoadhesive polymer, respectively. The obtained results indicated that the carbopol
934P microspheres and carbopol 934P/HPMC combination microspheres provided a
spherical shape, smooth surface, high level of yield percentage, narrow size
distribution in the range of 10 to 50 micrometers, good flowability, rapid swelling,
good mucoadhesive property and further sustained the drug release. However,
carbopol 934P microsphere showed the lag time effect. Meanwhile the combination of
carbopol 934P and HPMC could decreased lag time and adjusted to the smoother drug
release profile. On the other hand, both HPMC microspheres and chitosan
microspheres gave the fast drug release profiles. HPMC microspheres provided
widely particle size distribution, bulky microspheres, poor flowability, the lowest
swelling property and the lowest mucoadhesive property. Although, chitosan
microspheres showed good mucoadhesive property, high percentage of small particle
size (less than 1.0 micrometer) and poor flowability were observed Thus,
mucoadhesive microspheres obtained from combined polymer (carbopol
934P/HPMC) was the most suiatble formulations with good characteristics. The IR
spectra revealed no interaction between drug, polymers, plasticizer and other
additives. The lower intensity with higher baseline of X-ray diffractograms and the
shifts in exothermic and endothermic peaks of DSC thermograms of the obtained
microspheres indicated an occurrence of amorphous form or other polymorphs. In the
permeation study, nasal cell culture (RPMI 2650) was used as barrier model by
growning as monolayer on the polyester filter membranes. The results revealed that
drug permeation were good agreement with the obtained results from in vitro drug
release experiments. Furthermore, the types and amount of hydrophilic polymers were
a crucial factors that would control the release and permeation of drug from the
microspheres. The mucoadhesive microsphere formulations were stable over a year at
room temperature. In summary, spray drying process could be used to produce
mucoadhesive microspheres with good properties for nasal delivery. The combination
of polymer could be employ to adjust for desirable properties.
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