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Hydrogels that are used for biomedical purposes such as controlled drug delivery systems should be biocompatible and 
often biodegradable. Depending upon the hydrogel type, their swelling ratios are dramatically changed, due to changes 

in external pH, temperature, ionic strength and electromagnetic radiation. This study describes the effect of hydrogel crosslink 
density upon the swelling kinetics and electro-responsive nature of the hydrogel, such that a formulation with the highest 
degree of swelling and greatest enhancement in solute permeation following the application of an electric current could be 
identified for subsequent microneedle (MN) production. The intention is to obtain electrically responsive hydrogel systems 
suitable for the production of a novel hydrogel forming, MN mediated iontophoretic transdermal drug delivery. In order 
to achieve hydrogels with good mechanical properties to be used as MN, network parameters, ionic conductivity, solute 
permeation, the mechanical and electrical properties of hydrogel films were investigated. Based upon the equilibrium swelling 
and ionic conductivity studies, a formulation producing a hydrogel of high swelling and conductivity at F7 6 hrs, F16 6 hrs, and 
F18 were identified to investigate the effect of electric current upon the electro-responsive nature of these hydrogel systems. 
In conclusion, the more open network structure of low crosslink density hydrogels enables solute permeation to occur more 
readily and the greater ionic conductivity of these formulations allows a greater solute permeation enhancement to occur when 
subjected to an external electric field. 
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