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ABSTRACT

The aim of this work was to explore the possibility of incorporating a molecularly
imprinted polymer (MIP) with a bacterially-derived cellulose membrane, for the enantioselective
controlled-release of racemic propranolol for dermal delivery. Two different composite MIP
cellulose membranes, MIP microparticle composite membrane and MIP thin-layer composite
membrane were prepared. The microsphere of MIP specific for S-propranolol enantiomer was
synthesized using a suspension polymerization method. Methacrylic acid (MAA) was
copolymerized with ethylene glycol dimethacrylate (EDMA) in chloroform in the presence of S-
(or R-) propranolol template. The MIP particles were subsequently loaded into a bacterial
cellulose membrane using a solvent casting method involving an aqueous solution of 50% N-
methylmorpholine-N-oxide. The release of the propranolol enantiomers loaded into membrane as
in situ was examined using a dissolution testing method with various solvents (pH 3, 5.5, 7.4
buffers and chloroform). The enantiomer release profiles showed that the S-enantiomer delivery is
completely controlled by the composite MIP membrane with the greatest enantioselective being
obtained in case of pH 7.4 as the medium. The effect of drug: polymer ratio and %polymer
loading in the membrane was determined. Enantioselectivity of the MIP composite membrane can
be promoted by increasing the polymer loading. The enantioselectivity of the MIP particle
composite membrane placed on excised rat skin was studied either with racemic propranolol
formulated in the membrane or racemic propranolol loaded into donor phase. The
enantioselective release observed in vitro percutaneous permeation study using rat skin of
composite MIP microsphere membrane was more than the composite non-imprinted polymer

(NIP) microsphere membrane. In this case, the MIP composite membrane prepared from MIP



grafted on the pore surface of bacterial cellulose membrane base by using radical polymerization
between functional monomer (MAA), cross-linking monomer (EDMA) and template (S-
propranolol). For MIP grafted membrane, the S-propranolol was higher than that R-propranolol of
three formulae but S/R selectivity from formulation 1 which contain highest amount of EDMA
was highest in both diffusion measurement and in vitro percutaneous penetration study. The
confocal laser scanning microscope (CLSM) technique was applied to investigate the
enantioselective transport of propranolol enantiomer across excised rat skin, using a propranolol
ester prodrug as fluorescent model compound. Thus, the enantioselective release of the
fluorescently-active 1-pyrene-butyryl ester prodrug of S-propranolol from the MIP composite
membranes and its diffusion and transit across excised rat skin was monitored by confocal laser
scanning microscopy. The mechanism underlying the release of S-propranolol from the MIP
microparticle composite membrane in the presence of racemic propranolol was found to involve
specific adsorption and mobility of this enantiomer at the binding site in the MIP microparticle as
the latter undergo a transition from the dry to wet state. The proposed MIP microparticle
composite membrane controlled release system may be applicable for fabrication of novel
membranes with self-controllable permeability responding to the presence of target solutes. For
MIP microparticle membrane produced by integration of R-propranolol imprinted polymer, that
racemic propranolol was loaded into donor phase either propranolol probe diffuse into the
membrane and more of the R-probe bind to MIP particles and have greater release of this
enantiomer into receiving phase. Whist, MIP grafted membrane showed the facilitation release of
the S-enantiomer template, which a fixed-carrier mechanism was considered to involve as that the
template bind selectively to MIP binding sites and a reactive diffusion can take place by step-wise

dissociation and selective binding to neighbored MIP sites.
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