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Active microneedle actuated by thermopneumatic force
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ABSTRACT

This paper presents a novel movable microneedle that becomes active when necessary to use. Conventional researches
have been focused on the fabrication of microneedles and the interface with fluidic chip [1,2]. Therefore, we proposed an
active microneedle to sample body fluids or deliver drugs in a controlled amount by actuating the needles. This alows us to
keep the needles in operation only when necessary so that both the body skin and the needles can be protected from
undesirable external disturbance while no operation.
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Fig. 1. Schematic configuration of the proposed
microneedle and fabrication sequence (&) three
dimensional view of the proposed microneedle, (b)
PDMS spincoating and punch out, (c) needle
fabrication, (d) SU-8 pattern and PDMS molding, (€)
PDMS spincoating and punch out, and (f) Ti/Au
pattern on the glass substrate using lift off process.
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Fig. 2. Cross-sectiona view and working principle of the
proposed microneedle.

Fig. 3 Fabrication process of the needle layer.
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Fig. 4. Microscopic bottom and top view of the fabricated
needle processed at the different exposure time for

SU-8 (UV intensity 25 mW/cm2); (a) 2 min, (b) 4 min,

and (c) 6 min.

Table 1. microneedle dimension

Exposure | Inner Thickness | Bottom Needle
diameter diameter | length
2min 116 um | 16um 178 um | 415 um
4 min 12pym [ 115um | 205um | 463 pum
6 min 83.8um |735um | 214um | 588pum
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Fig. 5. SEM pictures of the array of microneedles
processed at the different exposure time for SU-8; (@)
2min, (b) 4 min, and (c) 6 min.
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Fig. 6. Theoretical deflection of the PDMS membrane as a
function of an input pressure.
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Fig. 7. Measured deflection of the PDMS membrane as a
function of an input voltage.
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