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Abstract: A new microfabrication technology based on PMMA (polymethylmethacrylate) microneedles
was presented by using the PCT technology with X-ray and lithographic mask. By moving lithographic
mask, three-dimensional PMMA microstructures could be made,and the fabricated shape was directly
dependent on the absorber pattern on X-ray mask. From the experiment, the final microstructure was
not the same as the absorber pattern on X-ray mask. Experiments show that if there is no compensa-
tion for mask design, the shapes of sloped side-wall on the exposed structures will be deformed, which
affects the performance of microneedles. The main reason of the deformed shapes of sloped side-wall

was analyzed in this paper,and results show that it comes from nonlinear relationship between develo-

I #m B H#9:2009-09-21;1&1T H #3 :2009-11-20.
BEETHR: FEHEITAA TR %I B (No. 09PJ1406200) ; F 48 [ 4k Rl 2 3L 4 % B35 B (No. 60777016) ; Bl 5 %
[ PR & 1E 9 Bh 30 H (No. 2009DFB10330) 3 fiii 25 5 45 5L 4 28 3 4 %8 B3 H (No. 20080857002)



5 2 1

W75 A N T X200 20 B TRUEH [ 9] 2 RS A b 2 421

ping time and exposure energy. Based on the PCT method of fabricating PMMA microneedles, the

length of the microneedle is 100 =750 pym, and the diameter is 30 —150 pm, which means that the

minimum of the microneedle’s diameter is 100 nm. Based on the compensation of the mask pattern,

the strength of microneedle with the channels has been improved by changing the mask pattern from a

hollow double right-triangular pattern to a hollow double semi-elliptic pattern.
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Fig. 2 Principle of microneedles fabrication based on
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