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Development and Prospect of Biosensors Based on Microfluidic Chips
YANG Xiaojun, ZHANG Mengqi, REN Mengna, LI Yuanyue, YAO Zhao
(College of Microtechnology & Nanotechnology, Qingdao University, Qingdao 266071, China)

Abstract: Microfluidic chips show the advantages of small sample size, low detection cost and short detection
time, and can be combined with optical sensors, electrochemical sensors and microwave sensors to construct a
highly sensitive, repeatable and portable detection system. The latest applications of microfluidic chips in
biosensors are reviewed, and the characteristics and principles of various biosensors are introduced. Through the
integration of biosensors and microfluidic chips, rapid and highly sensitive detection of complex biomarkers is
realized. The future development trend is prospected. Challenges and countermeasures in the development of
the new generation of biological microfluidic sensors are proposed.
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A 18 o B AN L P 2 B AN 5y BT - 5 an 181 5

(a) FIr 7, 22 43 ik i AR e Wil o7 e MG 8 M 45 2R 45 #r 4n
Bl 5 (b) () Fron. flmds .o i i BA W/ AH 4B E
JE HY PDMS 5 i Fis A7 i A 2 R AR B 3R 2 0 e R
L, B S () (e) 43 WA BRAR & b PDMS i %
G R JHE I 4H 2 BT FT S 18], oA B A mT LA 1ok 2140
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R i — S fE & (Nitric Oxide, NO) , 2 1 #F 5T
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At O B S LA AL T NO ., FIl 4%
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HhRT LU 22 3] ] 8RR 40 T RBC BB P A~ S e 45 21
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1
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(c) ZetEEE R T
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(b) DPVi 37

0.50

0
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R Bt 4508

Pl 5 kT PDMS fliftds iy HL b2 ey e s B

P i s AR Bl AU s S e LR £ 5 Be i
B, AL ARG IV ok R 1R 20 AN T R N R
PR AR e S . DRI, AR TR T s bt %2
R FH AR REE IR IRIZ I . & dom L Anfb 2
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ULAESR , WTLAE BIAR 22 46 T 348 05 i B o 482
hSds . B 6 () ARt R B R, SR T —
FRAE LT S 24055 B b i FH B 18 4 PR AR i 40 Rl 4%
JECRELI ™, R {5 7 P DL Pt W] DA — B ] P DA
—EW AR ST, R Sas TR R A R . R
Fr il ETVRRI: A il 4 Gl 205 R, 0 T ENWLAT
ENFIue4t |, 08 R B AE#A b B ik 3D 7k b
DAz Sl s i s o 12 4R e 0 954 4an 1 6 (b)
(©) B, B 6(d)~ () W T 4CE i fas s it i1y
REAE L. ot e 1 H AR O P e, o6 Pl LY O 8 L 98 B
K, 6 (d) Fior sMgCL [ Fe &t {8 2 3.33 mg,
AgNO; 24 3.57 mg, WIE 6 (d) F VB LRHE., 4B 6
() Aif7is , FEHA 80 mL ZK T /K Ji , B/ S5 Fi ) T %
HUALAE Th NIRFF(E 22V, B 6 () Bon THiZE Thiy
L 2647 300 pA R LR . K 80 mL [y ATk
AR B A, AL BT, A R EE7E
16V, E6 (g etk e 44 (Light-Emitting
Diode, LED) /D355 50 pA A RE mi 52, {H R FRARE]
L5V 7i A5, Rl MU 2R 12 B AIC , 2164 LED HuRed s th
JREE. AN, AT UERA S L it R W] A A (e %2

WwIJlo

BEE A R TR X R R B A T T S AR I
B T HARLASN , DA 1R 2 R ELRRE Sl 42 .6

7595, Eban2z Bl R Wt A4 TED B EN S, B 7 (2) 4
{5 FH 22 W E[V Il L /E HL 4% (Screen Printing Electrode,
SPWE) F4 i fum 2.5 v Vel B2 , A 45 22 I EfL il
YRR B Tl VR o RE RN 2 LE AR O IV o #2203k
(28147 Y T —Fh {5 FH 22 8 DRI T8 H bl P v 2R 0
Tehr B 40K LA % v L e ss , T IR LR
(Carcinoembryonic Antigen, CEA) (U480, A T 42 =545
MR REFEE EDUBMRBUR, & BT 2 IhRe 1 20/
TR RER / SRRk A MR iR 2 222 M ED Kl
TAEAR b, S ff e o AS R T Dtk - 4
25 W T B, B 2R N B o7 FLIRE 5 4H B P S D R
JE BAE EE o G M i REAE I 2 50~500 pg/mL ik fE G
FE| M A CEA {0 , F1 B HL IR BE 46 VR JEE 3 i 2k
/N, SRIEEERANE 7 () (d) PR, BN A g 1%
B AT LR 000 M DR I8 R & S oy R 4 b
S P 5 B2 W] LA A AG U (i — R Bl A | i R
SAHIEH SR G o A T FR AT A 22 1) END
A 1% 2w JH T AG DU A i b Y C B Y, fE 1%
B, HR B S L IEGPRR PR B A
FARE A o A 750 00 AG: I S8 1 Big F C RS 2 R] 1) g
e S = AR A SR AR . 12 RS RENS R AS L E
AR B, fie e AS U9k BE iR 3] 10 mmol/L, R 4§ A
9.13 pA - cm? (mmol- L) , #MIFR >4 0.52 mmol/L,
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