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The aim of the present study was to characterize nicotine (NCT) films prepared using a composite
matrix of sodium alginate and magnesium aluminium silicate (SA-MAS) for use as a drug delivery system.
The effects of preparation pH, nicotine concentration, ratios of SA to MAS, and types of SA (G and M
blocks) on characteristics of the nicotine films were investigated. SA~MAS composite dispersions presented a
flocculation of MAS in acidic and neutral conditicns because of an interaction between MAS and NCT.
Furthermore, this interaction also caused a change of flow from Newtonian to pseudoplastic with thixotropy
and an appearance of yield value in acidic medium. Once the composite films were prepared, a roughness
surface of the NCT loaded composite films was observed whereas the NCT loaded SA films gave a smooth
surface. It was also found that thermal behavior of the NCT loaded composite films were different from that
of the NCT loaded SA films. Moreover, NCT could interact with SA or MAS via an electrostatic force in
acidic condition because of a complete ionization of NCT. In contrast, at basic condition, NCT was able to
form intermolecular hydrogen bonding with matrix-forming agents, However, NCT could intercalate into the
silicate layers of MAS in all conditions and the complexes were formed. Due to these reasons, the NCT had
very low volatilization at acidic pH, leading to a higher NCT content in the composite films prepared at acidic
pH when compared with prepared at neutral and basic conditions. In NCT release study, the NCT released
showed a good linearity with square root of time, indicating matrix diffusion controlled release mechanism.
The composite films gave lower NCT release rate than the SA films. The NCT release rate increased with
increasing concentration of NCT and decreasing content of MAS in the films. The NCT permeation through
shed King cobra skin could be described using the pH partition theory that the permeation of unionized NCT
is faster than that of jonized NCT. The amount of NCT permeated gave a straight line with time, suggesting
that shed King cobra skin acted as a rate limiting step of permeation. Increasing concentration of NCT
resulted in a higher permeation rate of NCT, but the ratio of SA to MAS did not affect the NCT permeation
rate. In conclusion, the characteristics of the NCT loaded composite films were dependent on preparation pH,
concentration of added NCT, and ratio of SA to MAS.





