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Development of on-chip liquid biopsy for achieving express diagnosis of cancer
primary tumor
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This research objective is to develop the technique for enables diagnosis
the primary cancer sites by liquid biopsy. The cells are used to the sensor for detecting the
cancer. The developed device consists of a microchannel for culturing the sensing-cell and a
detection area for cancer detection. We clarify that the sensing-cell produced different substances
depending on the cancer type when the culture supernatant of cancer cells was injected into the
culture microchannel as sample. Also, we demonstrated that the cell produced substances were able to

be detected in real time by the detection area. It was also successfully detected the sensing-cell
produced substances in an experiment using serum from mice implanted with cancer. These results
suggested that further advancement of the developed technique could detect the primary cancer sites.

BioMEMS



X C—19. F—19—1, Z2—19 (58)

1. WFFEBAA S D 5

DAL, 1981 RV EIZAARANDKRE 1 (2 TH Y, EROAEMm L OREREIC & > THERGHR
ETHD, WAEZBINIERT D ZLICED ., TORBRNPKIBIC LR T2 Z L BNEmMOEET
HY, PALUERYICRR T ENEETHS, FHIRRLIZIE, DAB2 s %ﬁéz%ﬂ%é
2, HARODARZ OZ 2 FIFMIE & g UCIEFITEL . 40~69 DB Ik L < OnAFE
T S0O%ITETZ RV DORBUIRTH D, DAILIDHTERAZ LT IEH7-0120F,. WAmBZZ2R
A LEIEHLZENAAREE L TORIRBETH D,

BAEDO N AMZ TlX, I CT ° MRI, PET ZH W =HE&EZEATTHhI T\ 5, 2ok
M. B EOEMHNCZZ T 2MENH D Z L0, X RIBEOMEGHESEA O EAIC X B EF
W Eﬁﬁwﬁﬁ\Q%ﬂh@@mﬁﬁ%ﬁE@ﬁ%ﬁﬁﬁﬁéoit\%ﬁﬁﬁﬁ%%gf%
D, ZRFEITEAN., R, DR A NRPND, IO OBEEMIT D, Fizin A
%M$kLTEM%F@&@i%ﬁ%x?»%%wéimﬁ%%m(U%yFN%%T&—)ﬁ
HHEINTWD, Z O FM-CRIR R ECBRILI=Y v IV 2T 572 0RIETH D |
ZLHEOABEERE/NRBICMAZ D 2 ENTE S, ZOHFEL, NABE DMK % i 2 s
(Circulating Tumor Cell: CTC) <CH3 MRS EEA T D Mifus N (=7 v V) — L) T 8% A F
~—J— &Lfﬁﬁ¢6%®f%w ITETIE, SR EZAOWCHORN LN A ZRET 5 715
%%%éﬂfb O DOFEATIE, A RSN A DRBERET L Z LN TX B HTH

ﬁmf%éobﬂ CBURD Y %o RS AT DT, RHICRRTETH, A
ﬁﬁ&f%%&%%ﬁ#é:aﬁf%&w%®ﬁ%<\%ﬁfb:&%%ié&ﬁ%&%ﬁf
HD, 2D, VX y AL T T —TNADOENL K E TE DT Bl o BN KD S
TW5,

2. WHEOEHM
Xﬁ%ﬂi\ ﬁiAJ@Jﬁi%%%%?—?ﬂ&T% HVXy KA AT —5RHTHZEABIREL, BFE
fﬁiz%f@ﬁi ZWICEBNT 5, BEARRICIX, Mzt TRAZEST5808) & LTERT LN

ﬁ/xTA%%ﬁféo_wtw NADOEE T COMEONEREIMLE v VAT
/\411:%@0)200)%%’%21?%%?@@1, BRENCIII NS ZHS LTIV AT AR+ 5, AR
FNZIE, BEDNASCE RN AU, KIBNA R EDORFENAREY COMPROINE Z3MEid5 Z i &
0. DAFEITERG L RN OEAINDIEAMEZHONIT 5, £, By v 7 HMROLS
BT NA ARG, BUE, BEEE1T O L3R, MR OEASNDIMED U 7TV A 2k HFH
MNARRTHD L HFEIET D, INOHDOEMIZCEY . PADFREEETET 52 ENARERT A
A ADEFHEHE5 D,

3. MR HIE

AW TIL, & b~O@cE RfEx, B ZHMRE L TREEORMM S HEEL - e
AR I B SRAA S M & FH e, A AMIfe S LT M RERHSRAI (TE-1), & NHEH
SR (MKN45) . B RGBSk (COL0205) . b LR H skefia (MCF7). b hEF3R
JEH A (RMG-1) & AWe, SREOBRAREEICS b SN ELET DY A M A 0%
W 27 E, MEEZH LN T 572010, FRRONAMRZEET v Y= BICHERE
L, #7370y NI E TR L, Zo8E BE4 24 FFHE( %@Fﬁﬁ@ﬁ%ﬁ
BEZNENEN L, oy 7 HHIBROBERRIZIRNT 2 2 128> T, Mifdz g Lmic
BREEH CTHEER L7, T OB MBS EEAE T 2 AN % ELISA (Enzyme-Linked ImmunoSorbentAssay)
TRRm L 72,

WIZ, FRROEBRERZ KL THREAT NS AEHBE L, TXAAF 7+ NI YT T 7 4
BR— R b U BRI T 2 AW CRIUE Lz, 731 ZAO#RHAEHT, BEMEE COBIEE S
JE L. %P PDMS HEER L T ZIERINORD T A AL Lie, KT A AR TRV
THOMEZEETEAHEIZL, T ANTEEL TR T HMAEEERRETH D
TEREI L MELETAL AN TR R L FOTF AL RS AFED
BEEEEEATDHZEIZE ST, B 7HMENGE L, BREPICHARER CHEE L
AR DINE L RIZEORRENELND Z L% ELISA IC L VRFELTZ, £72. QCM (Quartz crystal
microbalance) &5 Z L2k V., MIROEAYE 7&)7”54’#«“(1‘@& P25 72 8 DR
REFEER AT o 7o, BARMIICIZ QCM O EM LIZHiRZEfM L, 2212 a7y hObiR %z %
T HZEIZESTY TZA LRHEDATH f%é:&%ﬂmbkozmg\%g%#%@ﬁ%



Y2 Z LIk v mHEHOMRIEZ1T > 7,

4. WFIEECR

S e DN ABRIR TR TR 2 553 Lo/ 3, S AMBORER CES It
AR B PEAE XN D RIEMET A NI A VROPIRIEMEY A A 2 ix, BNAOFEHIZIS U CE
EOFERLFEARITEVAELZEEZHLMNILE (F 1D, £, MANIZEERT 57 A01F<
BIZHOWTH, PARIS U TREOFENET D Z L AL MNI L,

—J7. ME S OEAM E RS DT S A0 2KEHEITV, BET R X I2on
THRELE, KPR 2T, 74 NI YT T T 02 F LT h~vA 0 a~ =0 THEIFEZERE L
TSR EZ ST — L REBREL, 2OE—/L NIZ U a— i (PDMS) % LIAAT
XY AT AT THZEICEVRYELT, 73 AN TOMIEOEEEAZ M EXE 5720, 7
gy TaRrFroEka—F 4T L, AL ARNCE Y S HOMBAEREL 1 A
BB AT A, T/ ANICHEICHEE LIEE T2 2R L (K 1), &
W2, QCM Z WD Z L2 XV, HIlOEAMEZ Y TV X A LA THIE « fHli§ 2 720 0 JEpfE5E
BRA1T o 70, BRMIIZIE QCM OFEM EichiR 2 & L, £ 212V a2 v v hObiREZ %R T
HZLICEoTUTAEA LBENARETHDZ L HFEIE L, Var vl FobiRE LT
TNF-a ZfH L7z, ZOBE, MR X —7y MEEZRET A0 7 FAn/nhE <, /&K
A BT ANENDD I ERbhoTn, 2D, ELISA THWA I HRP Z# /AT 2
FIVOEEEZ R AT, TORER, 10 ng/mL ORED X —47 v MikE ) 7T X A4 LA THRET D
ZElTEBLE (K2),

FRORREAEBICER LT A A HWCEMMEREZIT 72, T3 A LICEHE Lz
U AR LT, RAMIEORE EIEEEAL, B VT HMENSEASNDS YA R
HALEQCMIZ K > TY 7K A AT L7z (IX3), HEERE LT, @ ORMA2EA L
ToxHT 47 ar ba—L (NC) Zilli L7z, ZDOFEF, NC CTi, BEENIEE A EEEET,
0 Hz DfEEEL-> 7= D% LT, 58 BiEA2E A L2320 Hz 27/~ L, B2 v > ZHBEREAL
L7- TNF-0a ZHTE B Z L #FHE L2, AROERREZ AN T v THIRNFEA LTZPE
A% ELISA ICXE > TRHMli L7z & 2 A, BT 2R/ EON, BE LT A ARBAEZR
HARECTHH Z & EIE L7z, £72. HIEHEMIX. ELISA Z AW 585413 24 B LU L2 5 D
WL, HELEZT AL 22 AW EAITR 14% 0D 200 50 CHIENE TT51-0FHTHD 2
LR oTe, EBIZ, BAEBH L~ T ADMiEE AW CTRIEFHEZIT - 2%, DAEE
FEL TV~ 2DIMiEE2 AW RICHERT, FERICEESNIYE R+ 52 L
B LT, A%, ER5MGE2ER T, Uy RS 47 2 —THRADENL % R E T& 5 Hil
ZIEBT D,

F 1 BUNABRE TEEI N 7MY S OREAY

BENA KBHKA BRA |[RESA| ELAA
TE-1 |COLO205| MKN45 | RMG-1 | MCF7
TNF-o X O X O X
IL-6 X O X O X
CCL2 O C X O X
VEGF X X O X X
P-STAT3 O X X O X
Iabricated cell culture device
S 60 —I‘TNF-(I7POSiU'Ve
—rTNF-o_Negative
— 40
z
% 20
g 0 |
B . 2
& 20 | Time [h]
40

X1 HELZHMET A X X2 MiHT S 2 Z ANz INF- o O H



—_—
<
1

Negative control

]

Frequency (Hz)
=

_30 Il 1 1 1 1 1 |
0 10 20 30 40 50 60 70
Time (min)

3 MERLETAALAAT AEHWNTHRB L-MBOELEY (TNF-a)



2021

74

2021

2020

2020

(Fujiwara Yukio)

(70452886)

(17401)







