%5 2017,35(23)

SCIENCE & TECHNOLOGY REVIEW

FadE By b B PR 1 BeAR

ﬂ_m’ f:%i.“ﬁ ’ ﬁi

EERFHBENERL B F TAEFR, X Z 300072

R/E FEEFTRE—MUNABRABEISTRENSEMELHNFEETRN, MRENHBEEIZOEERNHRE KB
HIRFAIMEHIR, R REHENRREHEORDFEZEDEAITEERERNNBINERLE, FAXEAR THEETH—
AL, R IR TFRAREB NI TEZBNREET NNRARRE, FMHEUER Eiaigit SR T BREEETXES
EHER TR ERFREAR, S5 T BITRER FRAEEFENITEHNARARER T HEREETIENE XN AE N, BYH
AUNREREHHBEN RERGHERESEXEURRANARUFELNETEE—TRAZEEFZENRENE

BE, EHE MRS THEETEN,

R FHRTEARHEET; RIEERRR; REERS A ERR

1 HEET

2011 4F, & F E Z Bl # B 7 (Toward precision medicine:
Building a knowledge network for biomedical research and a
new taxonomy of disease) ({if [n]FE HELSYT « P A= 1) 25 0P 5%
SRR 205 FUH B 73 JAA ZR) ) et o I 3t v B
(precision medicine) FELA", 20154F, 3 E HURF IE M E K
A J2 TR R HE BT TR, R o B R 4
BREE S FOCHE M SE A EE Ao 20154F 2 H, AT B it
NP AR 2 T2 BR[O R B 7 s % X 4,
RS, B R DI hE TR BT SR, IR A
FE 5 =0 E R BRI, T2 2030 4F, Hh R BURPRETE
HEHERS ST U 200427C , #1077 BURF A BLE A 400
¢t
1.1 HEETIHES

FEEBR T R AR 405 75 LR 20 A RO AR T T 15 A
NS st B AR A R 45 20 ol R 3R R [RIAE P, 0 i 047 151
Bj 2 W SIRST BB BB TR A AR SR R AR R
YRS MR DR 2 0 AR SR 2 10 LA K SRR 458 2 T X 2
PIRHEATERA YT, B E ST AR XU, PR M TR0 %o 952
TR IPRBZ 5 7328 3677765 2 RORT BB HT LA KX
RCHPRE I AL, S B e A {E K B S A 3 R T s
BT B URIR B AR LS A2 5 B B TR R USRI
ShAB), R AR 5 ML ] v AN B , 30 DA Ry S A A 35 )
PFIPRIE A5 2 Fh R SR LRV E IS Y o FERSHEBRS PR,

G5 R DR AR AR 22 DR R 2 0 v f AR EA A 0, 00 g
DR , by ELAT i SR DR, ) R B AR 45 07 S8 BB A IR
T R A A 5 Xk EL RO DRV ) MR EA TR 2 W7 5 202K
AVEALTR YT SR s FETR YT W 1ADX e T I Sh 25 ), K
A2, I ITTRLA IR B IR YT T 5
1.2 HBEETSHINERBEER

R UERETT BOR 455 5 PR 27 5l A AR BRI S 3R 5
Bl AL 2R A AT AR RERER A, B i T .12
WA ROTAN S A2 UL A (181 1), D 2 g fiE
ARSI RIS B, IF L2 A% A FEAS I 5 el =
J7 MR 55 HUAS B9 B Sl AL TR AR o FLIPR AR B 42 J A [
DAL Bl {5 B A (9 B, iy b FREHE T LI I ) % 3l 0 o 10
FORMA TR K BEA A IR B AT A S NS RL
HE G AT BUMIAELAR B ARG , 30 i FHLF R s (5 B B A%
2 vl 55 AEBRST R ST L BE AR MR Z AR A B P B
W4, A7 Bl = AR AL BB R 7 0 B 3 B
Fo ATRATLEY R R A LA B AT IR P A R
2, B AHRRE J (E AR R 22 5 B 5 5 0T O D A
B, SRS A C R AR S BLARGE A B R AERRR DL , e
Il NS (A KPR REA B4R T

2 FMEFREAR
K R 7 AU 2 B s il e A% TR R B SR A RE S
2 A5 S SRS ek , 0 BEoR PR~ I i he B RE S

B AS B :2017-08-04 ;151 B H:2017-09-14

AeA A EAR A RAFEETA(61604108); R & T A KA+ K45 B (16JCYBJC40600)
Ve A~ R —FBE W B A FF R @ A AR B 5E  F 12 46 1 zhaoyicong@tju.edu.cn; 35 2 GRAZAEH ), 238, PR 7 @ A B FHAR, &F124 .

huangxian@tju.edu.cn

FURRR: B —B IR T AR, % 2 AT EEIT 0 Fole & F 3 R[] AR, 2017, 35(23): 76-81; doi: 10.3981/j.issn.1000-7857.2017.23.012

Il 76



#4254 2017,35(23)

#4

IENCE & TECHNOLOGY REVIEW

P b S5

) ‘4/\ I2)
BB s Ok ke R MAERS) | b
SRS S ;
i B B Bt |
AN H ;; A | 1
(R Bt B Brrds) | s :
1 : S ? AAKKIE
iR GERAA. WiF DS | ] ol
SR A |
s IR AL Mgms%) | ATRsE |
sk |
W ;
A S b
e :
GO Bfrkit. DARES) |

1
Fig. 1

FIHIRBE AR TINS5, SR, E A 25 570 24 5
Y BL T M PR R B2 X e AR FOR A (H 5 AR
AT 5E HORRERE IR S, iz S BR B 22 , To R 7RG
PE PR DL RS e P I RS VI B ORI ARk, R
PEHL T HOR I 5 K i o 3 25 B2 2 W D B Bt 155 1 ik ok
WE D

A% 8 110 T M R TR R P R H - Fl B RS
[7) | S FL A AR 2 — o A N A AT S i sl T S S S AR I
MR TR . B EANE SR TE R MR IR 4R
IR RERBR T & A e B Wy S T RE )l —
AR I Fi T RS, 204 704R48, DL A L
Mk SR G YA SRR G WS AR AR R G R T
AT e R ORI AR S S A R
HT Rl . (H YA LA e 2 % 28 M LR A 5
o R SR Mk T A IO AL RMA RIEAE 58 38 D REIE A8 £
TR E 250, iR — B E RGN
TR R UL KA B 2R bh R A 2R RIS Fh S i et 1
G0, 202 90 4R, HOLZIBAR B K bR k3
AT P & BT, Bl 5 et R R AR B R A A
T B ST A BUS TR 28 . 20004F, {Science KA
HLH T2 9 O T 10 RBFRRH 2 — . Ui —2eiisi e
2] DL Ao (07 FH U ) P A% SRR o I ek B ST 4R T
FMEAT I U E AL TR B D e X e A
— & B R MARAT SR T B B\ AAIZ 3l & A= BRI 7%, HL
RGP R AR RITC SRR o, I AE F R P
K tE AR R LA BIE RS PO EOR . BEJS , AT AE e
L5 B R T e I AR R ) S AR RE = (R Y
A PRI 2 A A N 2 R AR RE R A R S T de
(4[] EsF , RE RS ARG 0T K A SRk

BEEFER TEFREIENAH
Structure of medical big data in the model of precision medicine

gt e kR, R FRARCEIEN T —&
FAXT 582 W FIRAR R XM 3 2 R 2 ALY
R E &+ m A T RRMA S AR 58 2
M S5 1A RIRFE MR NIPE AR, i3 T 250 7 %b
4 & E ALY A Sk (complementary metal oxide semiconduc-
tor, CMOS) . #L H, & 4t (micro—electro— mechanical system,
MEMS) fTEFIFL ENS5 R0 T 7, # AR 5 T s |
LI AR FIRE IR 5 2 AU, KR F R F A E AR08
PR e TSR SRR I R SE . A Y 1 BE A A
RKEAARTE SRR BN AR A, T HREREIN
NN LU SR TS BRBE A A4S BB 285 M) [+ Fsf 38 i ek
/U PRI A7 A 3 R O 5 2, G A M K
E— 2D WP T M i T RS Bl D JR 456 L BE A G T
BT I S IR A T AR PR
21 FHRFHEXEAR

FNEHFHRW R B AR AN TR R G
BEEZ 2R TRV S VR B 2 I R GE N, T B2k 55 1
7 BN ) 3555 2 R G 00, T TR BT EHMA R (548
B E A OT ORI % 328 5 2S5 D TR 2 1 5~k FH A AH
RHARHTREA

I ES e A LRI R ST R DR IP N/ ER 6 vy S SRR
5 G PR S A BT R WI AR, SRt i R
FVER RS A SRS EBORSEE S B T RAK
IR 1 4 [CAE & (0~100 MPa) 1AL =5 (19 1B 54 17 A% (30% ~
1000% ) , RIHARZS 5y & A= TR AR A sk S0 RIS i 2 e v
G AP PN B R N L DO DN LN NI N S R ) e S
PR P YRR B2 BRI RS R OT S . R, 4R
Chngl 4 AR ) S AR Clngik B AL BRI 2R (3- 2 HE ey -2,
5-T58)) R T R BRIV R 2R FH Y e HY R R R T —

77 I



R S48 2017,35(23)

SCIENCE & TECHNOLOGY REVIEW

) SFWIPERRE AT AL 25 F TR e vk el 73 F Y
HEL USRI A i B T (AL BE AR ) o
TR IR i A A 3R B2 ) D/ N T AR, Rk 4 R
JESE A LA 98K 2 L ROK A R A AT 25 il ol 3
BEM—EMIE R O T ik — P18 0 H A B 3 51k
1 B Ik slins BIE AL, — eV AL TR ) EE LR T I,
By BHEY R e (18] 2) SEAF IR G LT, 11X L8
T FESZ TR PSR I A8 /PRI IR A | A
PR A RLAZ UG L/ N T AR B Wi AL , (A8 BAT
TR RIRERERE ST, TR IE T & A AT IE S IR . IT4FR,
B 1 T TS S LA 45 4, 2% 6] T A JR 5 R B WSS L 4R A
TR BT, ST R T TS ) R, A A 4
FiR 23 ) 25 AR, Ry S 30 = A e S B TR R B
T

B2 FMUBEFRENSTHELT

Fig. 2 Structure designs of flexible electronic devices
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Flexible electronics technology for precision medicine

ZHAO Yicong, XU Kexin, HUANG Xian

School of Precision Instrument and Opto—electronics Engineering, Tianjin University, Tianjin 300072, China

Abstract

Precision medicine is a highly personalized medicine mode that relies on large amount of personal health data to conduct

diagnosis and treatment. The personal health data consist of genomics, phenotype, and environmental information. The latter two need to be

captured by mobile devices with capability of continuous monitoring. This paper introduces the concept of precision medicine and reveals

that dynamical medical monitoring can be best achieved by flexible electronics technology. Then it summarizes flexible electronics

technology concerning materials, design, integration methods and data transmission, and demonstrates some applications in precision

medicine. Finally, the paper points out that flexible medical monitoring system can offer better service for precision medicine by optimizing

system performance in terms of power supply, integration, complexity, and in—depth research of chemical signal measurement.

Keywords flexible electronics technology; precision medicine; flexible sensors; epidermal sensors; implantable sensors
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