Abstract

Microneedle devices are composed of an array of micron-size needles which represents
promising tools for the delivery of drugs or active to the skin. The present study was
designed and fabricated the silicon wafer and PDMS mold of micro-delivery patch
(MDP) with photolithography technique. In order for development of MDP, it is of
paramount important that the microneedle depth ranging from 200-550 um, interspace
tip ranging 100-300 ym and tip diameter between 100-200 pm to provide into the
penetration process. This research was fabricated the micro-delivery patch from the
biodegradable polymer and their derivatives. Using the silicon wafer and PDMS mold, it
was suitable to fabricate hydrophobic polymer and hydrophilic materials microneedle
array, respectively. Both of hydrophobic and hydrophilic microneedles could be
fabricated with consistent shapes and dimensions. Furthermore, micro-delivery patch
presented significant enhancement in the skin penetration of PLGA nanoparticles which
act as the model drug. PLGA control presented the amount of fluorescent dye
(cormarin-6) deposited on the upper dermis when compare with PLGA-loaded micro-
delivery patch. PLGA-loaded micro-delivery patch significantly enhanced (2 fold) the
permeation of PLGA nanoparticles into the skin layer. Finally, the dissolving micro-
delivery patch also was fabricated with hydrophilic polymer as cellulose derivatives to
develop and enhance dissolution of drug / active ingredients depending on the time
degradable of needles. MDP formulations would be dissolving only require at least 10
minute application period allowing the microneedles to degrade and release the drug
into the skin model. These dissolving MDP can accomplish a controlled drug release
capacity in proportion to their degradable characteristics. Therefore, the controllable
properties of microneedles factors with biodegradable, biocompatibility and their
formulations are important to design and fabricate the MDP array. These micro-delivery

patch has the potential with improved topical and transdermal delivery systems.
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