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Design and development of dispenser for transdermal drug delivery in hollow
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Abstract

Microneedles are currently attracting great attention because they can deliver drug with pain unlike
typical hypodermic needles. Especially, hollow microneedles are particularly of interest since they can load
liquid drug and deliver a large quantity of drug like conventional hypodermic needles but their size is much
smaller. Generally hollow microneedles utilizes pressure from a pump to deliver drug into body which is
difficult to fabricate and has high cost. Therefore, we propose novel hollow microneedles which consist of a
microneedle patch and a dispenser which is able to deliver drug by pressing with a thumb. This work aims to

design and develop the dispenser for hollow microneedles.
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The proposed dispenser consists of two components, that is, a diaphragm for dispensing drug and a

lock mechanism for assembling with the microneedle patch. The deflection of the diaphragm by the thumb

force is simulated using ANSYS. The conditions of the simulation are as follows: the volume due to the

deflection of the diaphragm is at least 110 ML when the minimum force (10 N) is applied on the diaphragm

and the diaphragm must not be damaged when the maximum force (25 N) is applied. In the simulation, a

square diaphragm with the size of 22 mm x 22 mm where the diaphragm thickness was varied between

0.1 — 0.8 mm and various materials to be used for fabricating the diaphragm was considered. According to the

simulation results, thickness of 0.4 mm and polyethylene were the most suitable condition for the diaphragm

fabrication. Finally, the dispensers were fabricated and assembled into the microneedle patches.

Keywords: hollow microneedle; polyethylene; transdermal drug delivery; dispenser; ANSYS
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