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Abstract; Compared with silicon-based electronics and printed circuit board (PCB), printed electronics can combine
conductive material, semiconductor, dielectric materials, as well as materials with special mechanical, thermal or optical
aspects with substrate material in a more flexible method. For the sensors designed to convert non-electrical signals to elec-
trical signals, printed electronics provides a good method to fabricate this kind of sensors. On the other hand, printed elec-
tronics technology is an environmental friendly, low cost, as well as mass productive, so it play a prospective role in the
rapidly growing demands for sensors in the future. Now with the progresses in printable materials, fabrication process and
equipment, sensors fabricated by printed electronics are sustaining innovation, printed sensors technology has become an
important development direction. This paper recommends some sensors currently in printed electronic technology or suit-
able for printing preparation, especially reviews some sensor materials, functional characteristics and preparation methods
for biological signal sensing and analysis. This paper aims to introduce the printed electronics or printing preparation meth-
od that have a great potential and good application prospect in sensor research and preparation.
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Fig. 1  Stress sensor fabricated by inkjet printing

3 ENRIFRAR/EE AL F 1T B2

H A 27 A% S s J 3 fe P B0 il v, 1 1 — %
AR o RIMSETEED R X — B th w2
o B ] B A 2 1 LA A A R AR E & g R T
Z R 1981 4, — 0L ) SCHR B 1 0 RRED ki 52 AR
I T IS A 2 AR B AR, 1R T ARZ B E 1
DGR, DA DG I I ER i A 40 12 i 10 41 ORI 2
ML 2 B IR R 2 TR AB IR AUA . BB %155,
s b A R AR AE (o P AR e, o 25T R R DN 4
fih , A U i AN T i O b 2 7 F A R T A T
PR AT — R LG, RT3 e AR S0 46 R A A
RSB/ T ROy A i R 1 — A 2 I 280A Qi i
EIXFEM USRI T, VR B GE Y, BEELORUE,
TSR UE T, SCEAN 3 v A B HE 2 T 1 SRR ) o
PRAS U BT 5 M o AR — UM Y H Al 2 AL 8
W TC RS2 e B (R R, VA ] 5 14 Hh A 2 A Sl TE X
—BORMA 2k, A ET R R, AT DR L Bk
AL AR BOHC At 45 i Ry R BUURE il 25 114 L OB
aok B3Rl B S LE B O (et G b, EHIE) A P 0 o
Wt i Ho— o 9% E bR B IR 9% B3 2= (International Diabetes
Federation) 4531, 2013 45, Bk R 6 09 o A 82
3.824¢, AU AC— 0, 45 26 B IDtechEx 23 W] Y T
Yoyl AR T MR TE 60 {2 £oc A A, T H.
A AW BTk

BEE NATA TG KR R i, A AR R A 5
HEAR ARG, REMEH H TSGR T RER
WHE AN o 55 A AR R ARAEZE L, BRI TR 5 H T
Ayt i AR & P g A MR R —— e, B
EH L m) LM, TR A Wyl R i S e

| PEPEVEIE I AR AR RLE A B T2, — M
i A A 1A W U R R A~ AR S o A R A )
JrTr, PR ORI R, AR R g v A H AR
0F 0 o SR RP2 1 ek = o il BT -3 P =3 UG B Ol B
PREG—BhALRE, A D — Tl 44 A 3 it EURLLE BRI 28464 )
RAREN T IZ BB, ST A R R A L SRR AR
B, ATLLAEARHE A AR LA RO B R4 T, KRR
JEE S FL A LA AR A R T AR, A R Al 1 2R
J¥ . ChanpenKaruwan S5 AR I8 T — MR A 22 9 B[ il (1) —
LA A A, RO HL 0, | P A R 1 4
AL TR R R AR U BE A T A AR, o] g %
AP 2 R

Insulator

14 cm
=
=
=
=
=
=
=
}\

~
3¢

-
T
iy ALCI
‘W SPG 9/ApC
4 H Insulator
=il H cm— !
guu u conmector 50 pgkal analyte

2 SR BN A A — UM = AR Al A I
Fig. 2 A disposable screen printed three-electrode electrochemical

sensor

5L G BRI AR L, TE R RL R B A 10%
BT s 0, T A A i e B R R A A B
AT ASVEHITE . B PRy i BNl H AL 2 v il o

4 R AE R R RS B A AR R

A d5 S FH A BRI RE IS, 4044 8 I BE 2 B HE
IR Z —, FEMEPEE . OB I A
TE; @FRIAJ7 AT OB @l LS 3R A
T, fEE. B BRI RRRGT LR R, P, A i
B Z S W R RSN J7 A% 52 AATTRO bk, AATTXT
XL T AR A O R BT 2 A I B R A SR 2 1 A
BRSBTS IR R TG DR 2 I8 A Ok 4
By Hrasf, MRITIAE, FeililEa R ek, kg
FETEARIER  FIER D BRIGH X, X 35 A%
FROR L IX. 114 B T (i R AP 488 o A7 L2 A HE s A . B Rl
i # HOAR TCRE R L X LR N IS A R o gk R
W il R whitesides /N ZH AR IE 1R BAS i 4 2 T 48 i b
FHOBMR S T s R Z 5, RE B4R TR A
BRI . T EREA ] g 2w = AR TR AR S A A A F
FEU R R BRI AN T R AR 1 PR



553 30

R EIRE AR 175

Rl KEBRESTSRGHMNIEE

Table 1

The processing technology of paper-based microfluidic analysis devices

Processing technology Substrate

Available equipment Consumption of samples

Lithography Paper chromatography

PDMS printing Filter paper

Inkjet printer Filter paper

Wax printing Filter paper or paper chromatography
AKD Printing Filter paper
Screen printing Filter paper

Flexible printing

Wax impregnation technique Filter paper

Paper chromatography or clean paper

Photoetching machine SU -8
Desktop drawing machine PDMS
Improved inkjet printer Polystyrene
Xerox Color Qube 8570, hot plate Wax the ink cartridge
AKD Solvent

Solid wax

Improved inkjet printer
Commercial screen printing plate
Commercial printer Polystyrene

Commercial template, hot plate Solid wax
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Fig. 3 A variety of paper microfluidic devices: (a) device fabricated by wax screen printer, (b) device fabricated by paraffin processing tech-

nology, (c¢) device fabricated by wax printing, (d) device fabricated by printed AKD, (e) device fabricated by flexible printing, (f)

device fabricated by cutting with computer control, (g) device fabricated by CO, laser cutting affter printing, (h) device fabricated by

laser treatment affter printing, (i) device fabricated by inkjet printing with polystyrene on paper, (j, k) device fabricated by printing

on the chromatographic analysis paper, and (1) device fabricated by printing PDMS on filter paper
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