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Abstract: In order to improve the efficiency of transdermal drug dilivery and reduce the pain of
traditional injection on the human body, the microneedle array is needed. In this paper, the
fabrication technique for microneedle array was introduced. A microneedle array was obtained on a
polymethylmethacrylate (PMMA) substrate by using two moving X-ray lithography and alignment X-
ray exposure process using the synchrotron radiation source AURORA of Japanese Ritsumeikan
University. A hollow microneedle array was fabricated. The different specifications had been
successfully fabricated by using different mask pattern and X-ray lithography for different hollow
positions. X-ray lithography alignment device had been developed for the problem of alignment during

fixed X-ray lithography. The experimental results show that the device could achieve the preparation
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of hollow microneedle array. Then, the piercing text was carried out, and the results showed that the
microneedle had enough strength. Besides, in order to achieve the goal of low cost batch replication of
microneedle array, the reverse mold and replication experiments of microneedle array were also carried
out, and the Ni solid microneedle array was successfully manufactured. Finally, in view of the
distortion of the side shape of the microneedle array structure during the process of X-ray lithography,
the simulation prediction was established for the moving X-ray lithography. the simulation prediction

results were compared with the experimental results. The results showed that the simulation error of

developing depth was 5%.

Key words: transdermal drug dilivery; moving X-ray lithography; fixed X-ray lithography;
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Fig.1 Principal of fabrication of microneedle array by

three lithography methods
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Fig. 2 X-ray lithography mask absorber pattern for

fabrication of hollow microneedles
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Fig. 4 Microneedle structures fabricated by the method

T AN TR AR B9 250 kS i al 2R HTAS
[ AR 8 R, 8T 5 Cad o 1) FH 5 AR 8 58 i
] 6 B S0 BB PR 20 AL L T IE R R Y 3
FRERRHEAT I Xt e 21 7% B Y 25 0 BT 25 4
P 5 () 2 A2 25 AF AN AL B I BT S AU AL T7
I 5 e 4 A 0 A T 1 B s o ) 52 0 B
B PR 250 AL A T IE R e A 3 R R E AT [
XOEeZ) A B W 2O B S5 A . IR AT, Al L
Ao AN [ FE AR 4 A R T 8 A ) T R A S50 B
Bl 2t — A0 il B85 JBE 4% S 00 2SO T



1160 i KE TR

5% 26 &

Ca) 7 R AT I R ) 5 11 23 0 Bl B
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Fig. 5 Hollow microneedle structures fabricated by

the method
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Fig. 6 Fabrication result
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Fig. 7 Microneedle strength test
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Fig.8 Picture of microneedle array penetrating

chicken skin
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Fig. 9 Experiment result of microneedle mould metallization

R AR SCHIFSE T 4l BRIk 8 X bzl s
33109 PMMA 520 T B 51 1) 4 i B 1 B 04 il
ET 2. H5E PMMA ffcer 1 90 4 o J5 46 i L
PEAT I 1 LBk A B8 (PDMS) 81 4, 15 3] PDMS
P EL45 0y, 2 J5 78 PDMS 1 E k4t Cr/Cu Fh
T2 HEAT B PR, BB M B Ni (SO;NH,),.
4H, O, NiCl,. 4H,O #1 H;BO; 4 i, £ pH =
4.0 R 45 C HBIEE N 10~30 mA/cm® [
SF T HEAT B B RIS A SRR MR A L
T S0 41 4 el BT 1% WL 10, IENMR BRI LR
s B 52 1 RCRAR 4T, 4 T8 SR 4540 52 3L AT LA
YE R BT

Fig. 10  Ni solid microneedle array
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