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Abstract

Aloein which is the active compounds that decrease pain and inflammation and stimulate
skin growth and repair are selected as the model drug in this work. From the low content of active
compound (<5 %v/v) in Aloe-vera, the development of controlled Aloe-vera extraction system is
required to increase the efficiency of drug therapeutic. The development of control-released Aloe-
vera extraction, aloin from polyacrylamide hydrogel system as transdermal drug delivery patch
was studied. The amount of aloin release from polyacrylamide hydrogel increase with increasing
released time at first 3 h and then reach equilibrium amount. The apparent diffusion coefficients,
D, hydrogel pore size and the release mechanisms of aloin from aloin/polyacrylamide
hydrogels (aloin/PAAM) were investigated in the effect of crosslinking ratio of hydrogel. The
pore size of crosslinked polyacrylamide hydrogel increases with decreasing amount of
crosslinker. The amount of aloin release and D, = increase with increasing hydrogel pore size. For
larger pore size of hydrogel system, aloein can easily diffuse out than smller pore size hydrogel
system. The effect of crosslinking ratio and electric field strength on the release characteristic of
benzoic acid from polyacrylamide hydrogel also were investigated to compare the release
characteristic with aloin drug. The release characteristic of benzoic acid in with and without
applying electric field system showed the similar rerults with aloin release characteristic, the
amount of drug released gradually increase with increasing released time and reached the
equilibrium value at 10 hr. The amount of drug released increase with increasing mesh size
because the drug easily moves out from the hydrogel at the larger mesh size. The amount and rate
of drug release increase when the electric field strength of 0.5 V is applied. There are two
mechanisms which can describe these results; the electrostatic force between electrode and ionic
drug and micro pathway in pigskin. As the electric field is applied, electron from cathode
electrode pushes the ionic drug by electrostatic force and electric field can generate the micro
pathway in pigskin. The diffusion coefficient, D of the drug released from polyacrylamide
hydrogelcat various croslinking ratios at E= 0 and 0.5 V were calculated. D also increases with
increasing hydrogel mesh size and electric field strength. Thus, the amount of drug (aloin and

benzoic acid) released and D,,, can be controlled by controlling the hydrogel pore size and

P

electric field.



