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Research on the microfluidic liquid-introduction-control chip
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Abstract: The collection and control of micro-fluid are key technologies in the field of microfluidics. The introduction control of micro-
fluid requires not only the precise control of velocity, time and other parameters, but also the avoidance of cross contamination of fluids
in multiple detection areas. In this article, a microfluidic liquid-introduction-control chip based on the bursting valves is designed.
Firstly, the mechanism of the bursting valve is analyzed and the microfluidic chip is fabricated by the MEMS process. Then, the
hydrophilicity of PDMS that affects the characteristics of the bursting valves is tracked. The liquid introduction characteristics of the
microfluidic chip are observed at both macro and micro levels. Furthermore, the theoretical calculation and experimental measurement of
the bursting pressure of the bursting valves are carried out, and the measured bursting pressure values of the three types of bursting
valves are 90, 690 and 2 440 Pa, respectively. Finally, the blasting characteristics of the bursting valves under different injection rates
are tested. Experimental results show that, through the reasonable design of the bursting valves, the introduction control of micro-fluid
can be effectively controlled. The liquid can flow into the detection area in a predetermined order and time, and the cross contamination
of fluids can be avoided effectively.
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Fig. 1 Mechanical analysis of gas-liquid interface in

a microchannel (top view)
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Fig.2 Mechanical analysis of gas-liquid interface in the

blasting process of blasting valves (top view)
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Fig.3  Overall scheme of the microfluidic chip
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Fig.4 Fabrication process of the microfluidic chip
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(a) Experimental schematic diagram of the microfluidic
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Fig. 6 Experimental schematic diagram and physical diagram

of the microfluidic liquid-introduction-control chip
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of the microchannels

2.2 IR RIRE T A2

K 6 MBI 5 22 G0 X R 1 Fr) A A ot R 0 A 7 72
SUAEI . £1 887K ( Pilot Ink-30, Pilot Corporation in Japan )
HEBTFAT THEIA R, BA S 05K Rl
TR, SR FH 2T 88 KRR 25 8 T K M 78 U X A i A ot
F BRI S | RACR BEAT U, fr P 3 F0 8 T LAE H,
T 24 R R T 145 IR AR 8 1, Jr LA SR AR B S o
AT 1A 141 (1819 (a) ) 3 ZJR MR AT 1 A I
X, AR 1 i 26 A E (I 9(b) ) s IR 1 193
S (BRI T KT 240 () 1 VR AR 2 ARSI 1 17 24
HRFF I AR 2 FF AR 2 1) 1#I B v (1 9 () ) ;
P TR 3 114 241 RN R TSR 2 1) 1l )30
TR AR 2 (R IX 5 R FASEER 2 1) 341 A R R
KTBIHE 3 A 241 F 1 # 18 A 15 B, BB H 3 A 241

o n

(a) MABIRIMIHE  (b) WAMBIK24R () MABIR2H 1417
(a) Flowing through (b) Flowing through (c) Flowing through
valve 1# of module 1 valve 2# of module 1 valve 1# of module 2

(d) WLBHRIE2HE (o) MABIIMIHI () IMESHTH B 34IR
(d) Flowing through (e) Flowing through  (f) Flowing through valve
valve 2# of module3 valve 1# of module 3 3# of all modules

9 B i B S it e
Fig.9 Sequential introduction of liquid in the microfluidic chip

(EL9(d) ) Fl 141 (9 (e) ) SRR IIREL , YA i AR
3 BRI X s B i, 3 MSTHR Y 34 R v , VA A A
Heth (E9(F) ) o WA | i S 56 3R P 16 380
3 METHUR R I, AR UGHE A 3 AR X, HASAE
FEAZ SR G (13 1 AASEBR 1RGN X B 9 A AS 2 3 A
He 2 FRLH 3 (Al X)) 3R 3)T s e H i,

AR, 76 e F I T = A R R R A,
B 10 Frzm, & 15 1 e e ok B S B, 7RI sl 2R 1)
BT, MG (K10 (a) ) WA, BT 107 241
BH A%, JC ¥ 4F 22 18 b W 3h, W AR 58 m 4 R B
(L 10(b) ), 7F 1#IR A B 0™ BR 1 (B 10(e)) , 2
Ja BRI , e AR X (] 10(d) ~ () ) . 1#18
FROE I, R T 3#RR A PELAS , SO0 e i 241, il 11 Br
TN, A2 2H IR A ERBGE RR  AAR N B ST (B 11 (a) ), i
ZERIOE (B 11(b)) R IERT B — ™ R
(B 11(e)), B & R J 4k 22 38 K, 2 # 1 80 op
(BL(d) ~(£)) o ST B LHIBFT 24 I B B % )5,

3#IRALAE i (AnfEl 12 FR) o

(a) REAAVRTE AL B (b) VR B3 1 fr B (c) VBTHITE B L T
(a) Initial position of (b) Liquid interface (c) Liquid interface
liquid interface reached the valve position formed a convex surface

(d) VT AU RS IR (e) WA I X (O W BEH 0
(d) Liquid interface (e) Liquid interface (f) Liquid interface
broke the bursting valve entered the test area reached the outlet

P10 1Rk i A 0 fol 5
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