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The geometrical complexity of the nasal passage and mucociliary clearance limits nose-

tobrain drug delivery via the olfactory route. Recent studies show that 10 µm sized 
microparticles have a maximum deposition in the olfactory region. Tamarind seed 
polysaccharide (TSP) is a biodegradable and mucoadhesive polymer. This study aims to: (1) 
formulate TSP into f 10 µm sized microparticles to enhance deposition and retention in the 
olfactory region; (2) evaluate the drug-carrying potential of TSP-microparticles using different 
molecular weights (3-40 kDa) fluorescein isothiocyanate-labelled dextrans (FD) as model drugs. 
TSP-microparticles, loaded with FDs were formulated by spray drying. The reuslting 
maicorparticles were 10.1 to 10.5 µm in size with corrugated morphology as observed under the 
scanning electron microscope (SEM). FD loading was visually confirmed by fluorescence 
microscopy and encapsulation efficiency was determined to be 72-82%. Invitro mucoadhesion, 
determined by quantifying amount of microparticles adhering to a filter paper saturated with 
mucin under breathing conditions was 79-93%, indicating good mucoadhesion. Ex-vivo 
mucoadhesion of TSP-microparticles determined using porcine nasal mucosa was 33-40% 
higher than FD-powder as determined by the tensile strength apparatus. Cryo-SEM 
micrographs demonstrated the formation of a bioadhesive gel like layer over time. In-vitro and 
ex-vivo release studies showed diffusion-controlled as a function of FD MW. Integrity of the 
mucosa after treatment with TSP-microparticles was retained, as examined by histological 
examination. Studies with human nasal replica cast show significantly greater deposition of 10 
µm particles in the olfactory region compared to 2 µm particles (control). Collectively, the results 
demonstrate deposition of TSP-microparticles in the olfactory region, mucoadhesion, and the 
ability of the TSP-microparticles to act as a carrier of drugs. 

 

 


