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ABSTRACT

L-lactic acid,
cholesterol,
liquid crystal,
thermoresponsive
membrane,

drug delivery

physico- chemical properties has led to significant work on the development

of stimuli responsive membranes. Thermotropic liquid crystals with their
exceptional properties have potentials for drug-delivery applications. Thermo-
responsive liquid-crystal-embedded membranes were investigated for the purpose of
developing the drug delivery systems with thermal stimuli response. Drug release
occurs at temperatures above the phase transition temperature of thermotropic liquid
crystals. Therefore, they can control drug release in response to small temperature
changes. In this work, the biocompatible and thermotropic liquid crystalline polymer
cholesteryl-(L-lactic acid)n ,CLA  (n=30), was synthesized with accurate control
of molecular weight via ring opening polymerization method. Polymerization of
L-lactide was carried out in the presence of cholesterol as an initiator and catalytic
amount of tin (II) octoate (Sn(Oct),) at 150°C in 5 h. The number-average degree
of polymerization of CLA,  was obtained from '"H NMR spectroscopy. The phase
transition behavior of liquid crystalline CLA, was established by differential scanning
calorimetry and polarizing optical microscopy. The resulting liquid crystalline CLA,
was subsequently utilized to prepare CLA, -embedded cellulose nitrate membrane by
adsorption method. The CLA, -embedded cellulose nitrate membrane was used by
an in-vitro drug penetration studies. Acetaminophen was used as a model drug. The
permeation study was carried out at different temperatures around glass transition
temperature of polymer CLA, (37, 45 and 40°C, respectively). The results show
that the CLA, -embedded cellulose nitrate membranes exhibit thermo-responsive
sensitivity with controlled drug permeation.

The rapidly increasing interest in functional materials with reversibly switchable
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