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Abstract

The bio-micro pin 1s usually used for biochemustry analysis

The capability of

manufacturing the micro-pin and array with effective and low-cost way is very
mmportant to developers. The micro-pin 1s composed of "sample channel putting

liquid nto already fixed volume.
and

"flat tip, having connection with printing quantity,
"head part_ for preventing 1t from rotation of pin in the holder.

We analvzed out printing vanation in accordance with shape and tip size of the

micro-pin pomnt channel

In this study, we suggested the manufacturing progress and shape demand condition
of the micro-pin which could put 0.2gf-biochemistry material into the sample volume.
and will be able to produce the micro-pin which can put 10n 4 -biochemistry material

mnto the sample volume in the future
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Table 1 Classification of manufacture technologles
about DNA chips

DNA chip | Character Kind DNA chip
Technologv Company
Pin micro micro cDNA & Hyseq
array dotting  joilgonucleotide| Incyte
avalling pin
Inkjet micro cDNA & Incyte
dropping |oilgonucleotide
availing
inkjet
Photolithogr oilgonucleotide] Affymetri
aphy oilgonucleoti X
de availing
photolithogra
phy
Electronic oilgonucleotide| Clinical
array oilgonucleoti Sensors
de Nanogen
addressing
availing
electricity

M1  Spine M1
Txx, bght

Microarray

Fig. 1 Fabncation of DNA chip

Table 2 Application field of DNA chip

DNA chip application Oilgonucleotide chip

application

Cancer DNA/
Mutation search/
Hereditary disease
DNA/
Dug resistance

DNA anlysis/

Industrial DNA
re-combination/
Study of animals,

plants, microorganism/

Animals and plants search/
model experiment/ DNA genomic
Cancer and disease sequence/

Mtation map/
Ogan transplantation/

DNA diagnosis/
DNA treatment/
Chnical pathology/
Animal and plant
health inspection/
Ecology/
Food safty test/
Wonder drug
development

Pthogenic
microorganism/
Frensic medicine
DNA archaeology
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Fig. 3 Flat tip of micro pin

Fig. 4 Micro pin

™~
—
< m
L
B
™ &o
T mo

Al

o
w H
el
)
B
] kil

Eop
o Mo
= KT
—~ ., %0
o g ¥
~o o

X
Mo
oy 28
i ¥
o
ny

- 23 -



ST AT G AN G Y ATL =
o 4 % 4
oaor @b,

® Adxe zA
?——_101 7} 0.18mm).
® Fig. 8% 20| Ad2el &
® Ve 2AE A1E BIFL
wEe ol

A4 71

Fig. 8 Shape of micro channef

Fig. 9 Shape of collar

2

), A23d AZ, 2003.

" ]
& 2 9 8

10 Deformed shape of micro tip
(channe! width = 0.02mm)

Fig.

Fig. 11 Channel deformation jig
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Table 3 Machining results of test pins

& =), A238 AZ. 2003
& volzz A9 Ade] BH AF
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__ Table 4 Machining results of test pins
channel hole width : O 1mm

channel hole width  0.18mm [unit g (unt * pmj
tzm[ 180 [ 40 40 180 ] 20 [ 9= AR 1100 | 40 | 40 \ 100 20 ‘)@
' _ X : ' . ; |
LE o — — iz e
pml | 175 | 39 | 42 [ 180 | 25 Pml4 18] 30 [ 38 100! 22
l | 182 ‘ Pinl5 | 99 | 38 ' 38 ( % 0|
2 73 ; : |
| pinZ g 175 ) 4z 44 188 ) 10 Pml6 | 99 . 42 | 40 | 94 | 42 | |
183 ; — -
}DmB 3T B T : 1m0 Pinl7 103 | 42 | 40 | 101 | 40 | w
i 179 ’ | Pin18 [ 105 | 38 | 40 | 100 | 100
L ) — 4 ~
"pind | 173 | 33 31 | 151 | 38 \ | Pm19 [101 ] 38 | 42 | 105 | 38
15 | | EESEIEEESET
pm> | 180 | 30 | 0 [ 132 | 180 : ——
‘ ‘ 133
pmé | 171 | 37 | 37 | 138 | 178
178 ;
pn7 170 | 35 | 49 [ 160 | 25 |
L | ;
png [ 184 [ 44 | 40 | 150 | 190 | S
! 190 : 160 \ ! (@) pin14 (b) pn15 {c) pin16
pind | 173 1 44 44 [ 177 | 188 | : "
\ 188 \ ]
pm10 | 167 [ 22 T 29 | 130 | 34 |
\ pnil | 178 T 191 | 182 (d) pint?7 (e) pin18 ) pin19
| | 182 l L |
| pn12 [ 125 ]105] | |

(@) pin20
Fig 13 Shapes of micro pins
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Fig. 15 Pins fail to print continuously
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