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Abstract

Transdermal drug delivery (TDD) is now widely recognized as one of the most
promising system which release drugs in a controlled way into the human body. And
it’s taken more and more attention today. Micro-array technology is new physical
method which can promote permeability of the outermost skin layer.

In this work, a unique design of intelligent transdermal insulin delivery system
that combines a micro glucose sensor with a microneedle array was proposed. The
system achieve pain-free, smart, timing, positioning, quantitative delivery.

We designed a microneedle array structure to satisfy the requirements of
transdermal delivery, and discussed UV-LIGA process technology for the production
of polymer micro-needle. Besides, we designed a painless micro-glucose sensor
which can detect the glucose concentration of subcutaneous tissue fluid. And its
manufacturing process is also discussed. As the last part of the system, we finish a
preliminary design of system'’s signal processing and control circuit.

The chitosan has well biocompatibility and biodegradablity, non-toxic. So we fix
glucose oxidase with chitosan to construct glucose sensor electrode. The glucose
oxidase is coated by chitosan which is crosslinked with glutaraldehyde. At the same
time, the chitosan is mixed with nano-gold particles to enhance the electrode’s
conductivity. The nano-gold particles’s diameter is 20 ~ 40 nm. We study the glucose
sensing properties of the electrodes in electrochemical experiments. The electrodes’
peak current is related with glucose concentration. It’s linear range is 7.2x10° ~
45,610 mol/L. The glucose sensing properties of the electrodes is competent for

detection of blood sugar levels.

Key words: Intelligent drug delivery; micro-needle array; micro-glucose sensor;

chitosan; nano-gold particles
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