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Abstract

To investigate the effect of hydrogel mesh size and electric field strength on controlled drug delivery
phenomena, drug loaded polyacrylamide hydrogels were prepared at various crosslinking raio. Aloin
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. Poly (p-phenylene vinylene), PPV was selected as the model
conductive polymer to study the effect of conductive polymer on controlling aloin released from aloin
doped poly(p-phenylene vinylene)/Polyacrylamide hydrogel, aloin-doped PPV/PAAM. The mesh size of
crosslinked polyacrylamide hydrogel increases with decreasing crosslinking ratio. The amount of released
aloin and diffusion coefficient, D increase with increasing hydrogel mesh size and electric field strength.
For larger mesh size, aloin can easily diffuse out than smaller mesh size. When the external electric field
was applied (0-0.1 V), the amount of released aloin increase with increasing electric filed strength due to
the higher electrostatic force drive ionic drug through polyacrylamide hydrogel. In the absence of an
electric field (passive release), the diffusion of aloin from the aloin-doped PPV/PAAM hydrogel is
delayed in the first 3- 14 hr due to the ionic interaction between the anionic drug and PPV. Beyond this
period, aloin can diffuse continuously into the buffer solution through the PAAM matrix. The amount of
released aloin from the aloin-doped PPV/PAAM is higher than released aloin from the aloin-loaded
PAAM, and the former increases with increasing electric field strength due to the combined mechanisms:
the expansion of PPV chains inside the hydrogel; the reduction reaction under a negative potential driving
the aloin through the PAAM matrix, or iontophoresis; and the electroporation of the matrix pore. Thus,
the presence of the conductive polymer and the applied electric field can be combined to control the drug

release rate at an optimal desired level.



