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Manufacturing of Micro Dotting Pin
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The bio-micro pin has been usually used for the biochemistry analysis. The manufacturing capability of the micro-pin
and the their array with the effective and low-cost way is very important and it gives great economical benefits to developers.
The micro-pin is composed of the sample channel for holding the liquid with the fixed volume, the flat tip which determines
the printing quality and the pin head for preventing the rotation of the pin in the holder.

In this study, we have manufactured newly designed micro-pins by the wire-EDM process with special jigs, and analyzed
liquid holding and printing characteristics with respect to the variation of the shape and the tip size of the micro-pin.
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Fig. 1. Fabrication of DNA chip
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Fig. 2. Micro pin

Fig. 3. Assembly type
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Fig. 4. Solid type
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Fig.6. Deformed shape of micro tip (channel width = 0.02mm)
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Table 3 Machining results of test pins
channel hole width : 0.18am [unit : m]

742¥ | Width Left Right Tip
Wy (180) | (40) | (40) | (180)
pin 1| 175 39 42 180
pin2| 175 42 44 188
pin3| 173 46 44 186
pin4| 173 33 31 151
pin 5| 180 30 0 132
pin 6 | 171 37 37 158
pin 7| 171 35 49 160
pin 8 184 44 40 150
pin 9| 173 44 44 177
pin 10| 167 2 29 130
pin 11| 178 121
pin 12| 178 25 105

(e) pin5 (f) pin6 (@ pin7 (h) pin8
g o Cl
%:}

(i) ping @ pin10 (K pint1 () pin12
Fig.7. Tip shapes of machined pins

Table 4. Machining results of test pins

7Hed Width Left Right Tip
H3 (100) (40) (40) (100)
Pinl4 108 30 38 100
Pinl5 99 38 38 96
Pinl6 99 42 40 94
Pinl7 103 42 | 40 101
Pinl18 105 38 40 100
Pin19 101 38 42 105
Pin20 103 37 42 101

(b) pin15  {(c) pin16

(e) pin18  (f) pin19

(@) pin20
Fig.8. Shapes of micro pins
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Fig.12. Cases of stable printing
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