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New Biochemical IC Chips for Overall Protein Analysis using Micro Sampling

Koji Ixuta,* Nobuhiko SATAKE,” Tatsuya OHASHL® Mayumi SHIBATA®

Abstract

The concept of a biochemical IC chip based on modulo micro fluidics has been proposed and devel-

oped by Ikuta. We have developed a new type of biochemical IC chip for overall protein analysis at the micro-
scale. Using a blue-color light-emitting diode (LED) chip as the excitation light source, whole chip-sets are as small
as the size of the thumb. The separation and collection process driven by SGS-PAGE electrophoresis in the bio-
chemical IC chips are verified experimentally. Specific protein from cells is collected successfully. This device en-

able us to develop finger-top analyzers.

Keywords : Biochemical IC, protein analysis, micro stereolithography, micro total analysis.

1. #&

FZEHOHIF 19934 L) (b5 IC (LEERRIE) 5 v 7]
OMEEERFEL, BMBAICHEEZIT> T& 72 fLFIC &1,
(L2 SRR, RIS, BINGHTRE Vo 7 ki o
SRR EFZRT R CEERBIEL 2NN R~ A 7 afbsT N
LA ThDH., FEIZ [T 2— V] [LFIC DS 21T
> TWh., Zhid, #HERkEZ AT 2L 1CF v 7 (7
Ty FIZF v T 77IV—EEE)) POBEHLE
BF v TEERL, HEMLHAEDLEDLZETHEEOY
A7 BREFEGPOFHEIHET L LV IMETDH
B, THICX SR GHR - GHCRITHEIG T & % &Vl
MW EBITE 5. T CICEMEEA SRS IC 7 v
TR E 20 FEIE T v THABFE SN T E 72 [1-4].

t MEETRIILDET L OHOBETIHHI N
D05 LBUE, BIn T L EAOHERERR, HAENOK~
T b G % WSRO\ IRIT S B R A N7 7 AWFZeA5EH 2 0
TWwh. INSOMEORMBEIE, BReROFER, FITZE
PELTLIETHA. Z020, HENME, NMUYLIh:
il - FRER R A LEEREEICRD SN TV S,

L2 L, RO u-TASR T HRF v TOHEIZBIF A~ A
7 UL TN A, EBICI RSO AfrMEs
TV LOPKPETH5[5,6]. BlzE, HEASH ORIL
TR, BARERRE G770 2BV THEY

il

AREE T2y R Y A 2006 5638 (2006 4E 9 H, #iE)
2006 4F 8 H 4 H324F, 2006 4% 12 H 21 HksET
Received August 4, 2006; revised December 21, 2006.
" A B R A b LA SE R
Graduate School of Engineering, Nagoya University

CINDFEFEGHMEATZD DDIIHETH - 7.

7O AWML TH v IDBMAE (=N, r T V)
THMMRECTH UL, KT A M 2omEH - B2 5 )s
WRETH L2 THL, BESERL /I - BERLLD, ¥
IT7ITNRIGHECUREE b, B 2 5HEEORE
ALOPEZ B2 72O ERTNA R LR D, E512, 41k
HRNA T OFEBRTHNIKE REEE D 725 3R
LD, 22T, AWEE T, SHICLELR T ot
EfkE~A4 r7aFy 7L [5G HEFICF v 71 v
M EREL, HEEIToTE .

2. A=A T YA 7O T/INA ADIRE - B

RANTF ) AFRD—DTH 57U T F — AMEHIHET
2R, MPEAOGH EL— VA 2T TEMT DO
KEZHE L. $TICEESIE, Y 7 VoniEe L
THRUN MR MR O AT %) [REIVFAHF—F v
717, 8], BAZSEET A [BXAIKEF v 792 BZ L
T&7. ROERELT, £ILFICT v TaMlAdbE
THMEEERERET L2327 N OFEBHERICENEL
72. LA LAHMWZERT 5121, BRKEF > 712U
T, EADF ¥ F v THHERLBIULE O FELZR S LT
7-.

RIFTl, FFLOELKET v 72 ELL, HELED
INTHIFETH BHBULFIC F v 7HERE L2, &A
N TIVE A NTHEERIE L, #3445 T5EEOKA LS
A EITEII L. &6, MU ICFy 7 LT
S5HMOEAD S HIOEHA 1 FHEHOADO B b KT L
7o, MURBHNEARESE ORI EZ HFEFEL, TaTF— A4
fENT~DEMMEZ R L 7.



AHEELE A L EE A ST AL IC Off%E (93)

NS &EASHE - WA LA IC 7 TR, BASEHE A
DRy TFyTIM4], [REIVFAYF—F v 7] R ERHM
HBEDLELIEIZLD, BT TR AIIBWTREEIMEYT
CTINDFFEGHREL 5.

3. NMTUy R4 yOxERE

NA Ty FvA 7 WhdEiBik[1001F, FHE 5271992 4F
WS Lo~ A 7 ol e S uIl#{b ¢ DTH
5. <A 7 W&, Ot bR, JteR, &t
W, B X ORAEGNEO KR, &dEkzXY),
um 25 100 um D5 fEREx b2 3 KOCMAIN T THh 5.

NAT) vy <A 7 W&k, Suiifbiis i o /R
ENsz~A 7oy 7o g, BIRREEAET 2
F 2T —FRL) T NN T R EOBBENER R B N L 72
NA Ty FhiEE R T 28 BETH D, N T
v N4 7 aEBEo 7o 22K 1 IRT.

()~ A 7@ dic Lk, Bz fiAitEE CF

&3 %.
(2) V—HHEHC L 282 I L, HYOMEIH S
ZHlA AT,

(3)#ERZMH L, wiEE TELT 5.

ZO/E T ALY, FEHITCALTEIE LSO R
REE A N T 2 Z L SURECTH L. EHIT, B
A L7-BEfedBanid, AL L7t btisile (547D C©F
MEND720, BEEEHISOBRNLOMBEIL V.

L IC BARFHEMH T 5 72 0H & OREREI W 2 B
WA Ty FILTE, ML T v TEIFRTE 5.

4. & B 2

4-1 FAOHEEFE

EAOSEETH:E LTI, A7 2fLic@LzF xS
1) — SDS-PAGE (FF Y IVIfEEF b 7 A-KRY T 7 )
7 FEVERKEE) AL Fry YT —SDS
PAGE k IZER KB O —FET, SDS &\ 9 B E#l 2
EHIZT—PLT, FrETY =3O PAG (RY 72
YIVT7 I R7V) NCEAZ S TREBIHEHET 52 HETH
5. SDSHA$ 5 L, wAGEMIRIC R > TRICHET
L2DT, IRCOEAHIGHBMWICBETS. /2, 2O

(2) (2)

Micro functioral part

LN polyrrer liguid

1 N7y F~A 7 utEiek
Fig. 1 Process for hybrid microcstereolithography.
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Fig. 2 Comparison of irradiation method for the fluorescent
detection.
(a)Traditional method: Irradiation from the vertical
direction of the capillary, (b)New method: Irradia-
tion from the axial direction of the capillary.
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Fig. 3 Schematic design of a protein analysis chip-set.
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Fig. 4 Protein analysis chips and chip assembly.
(a)Cathode chip, (b) Anode chip, (¢ )LED chip, (d)
Chip assembly in a holder.
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Fig. 5 Procedure of protein collection.
(1)Inject sample, (2 )Start electrocataphoresis, ( 3)
Switch current, (4 )Collect target protein.
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Fig. 6 Schematic design of the protein collection chip-set.
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Fig. 7 Protein collection chip and chip assembly.
(a)Protein collection chip, (b)Chip assembly in a
holder.
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Fig. 8 CCD camera image of protein separation.
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Fig. 10 Appearance of protein collection experiment.
(a)Target arrived cross-point, ( b ) Collecting target.
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