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Fig 3-1 Schematic procedure for the fabrication of a normally-closed
microvalve. 1. The degassed PDMS prepolymer mixture (10:1 of PDMS
prepolymer and curing agent) was poured onto the mold containing
microfludiz channels; 2.The mixture was covered with the mold
containing valve controlling lines; 3.The mold position was adjusted with
help of a microscopy and uniform pressure (P} was given on the upper
layer io form the PDMS membrane with the thickness determined by the

plastic spacers at the corners of the bottom layer; 4.The upholders were
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taken away after the PDMS prepolymer was cured at 80 C for 1 h;
5-6.The PDMS replica containing negative reliefs of microfluidic
channels and valve controlling lines on its either side was peeled away
from the molds; 7. The PDMS replica was spread on a polished glass
slide with the corresponding drilled holes (for reservoirs) and was then

covered with the other one with holes for valve controlling lines.

R A s T mE 31 B, RARMIE, H&T=F
BORESS R, SR EEROEH, WE 324 Fim: FREN—HED A
P B R A I B ) PDMS B, R WA OB A RIHFR HEA
ASEEEHH O .

B *@» /Ggg:zzﬂﬂ'df .
A Clgsed

B 3-2 (MDET=EMENBIES B GOBEFEE; ©

AP REREET A EE

Fig 3-2 (A) A three-layer microvalves based microfluidic device containing

42 valves configured to form 14 different pumps(the arrays of white lines is
the air outlets for easy sealing); (B)An illustration pump formed by three
valves in series (input valve, diaphragm valve and output valve); (C)

Illustration of the five steps in the diaphragm pump cycle.



56 H T RIRES A I S BRI R SRR A

3.2. 3 B{EFOSRIE

E%ﬁﬁﬁ%%%ﬁﬁ%%ﬁﬁ%@@%%(ﬁmﬁﬁ)ﬁﬁ%(%m
HES), BITAMER 24V BRI AR LAY W& (Parker Pneumatic, Richland,
MJM)%imﬁﬁﬁﬁﬁﬁmﬁﬁ,Mmﬁﬁﬁﬁiﬁﬁ@o@%%ﬁﬁ
ORISR VORI Windows EATHLRR AP FSKSE BN T A IR I o AL A«
e 10 4 E 1 B AR TR AR

= AR R HEFVE TR IR — AR (I 3-2B B ). B 3-2A Bt
P Ay 42 AV (14 ANMRIEED), B FEIEAR. AR
T SR SE IR AR S, BARIEAT SR E 3-2C Fim. Bl PR AR
mﬁWﬁﬁwﬁT“%Wi%,%*%ﬁﬁﬁﬂ@ﬁ@ﬁ@Z@m%ﬁ,m
R FR B B PR BRI (0 R 3 e TR AR R A

4.3 ER511E

3.3. 1 flETZRIE K

T TR BRI T/ R R 00 B I T2 & A
. AR RER B A AR R AT TR A& AR e
RSB ESHEE R POMS rRIAERR . R Mathies AR M VIR
o, MRS SR BB BRI L TR L, P PDMS R
B, K, ZEEENEEIMERZMBERZGE, FREHE T
AL E R — E RS . TP I AR B R R0
R, (B2 R R AT RA B R OB A S BRI L 0 A & TR
PDNS TEIE RPN, OB A VA B AL B L . BARTA]
5728 g PDMS A8 A 2 P YL ZU RN i) T & T A, (B R BRI LA
EAgERE, R R — MR T DL & B PDMS LRGSR, MTTBRAZ D




= T PDMS BB RIS OB S AR 57

Wb TSRO IIE AR, AFTRAT, AR b 15 F 6 i e
R, RIMTESR, BASRRANEERREAZ—. Bl TR
RIEHHATI IR, 5K BE TERKRL, BARRGE, SEmAR
I BT TS F 0 T AP B B e L B SR
X ER f
SHER A RS F PONS 5 4 MBS BRZ —, T AR 03
BRSO HEA . BEAERE, AN TR OATER. RITR
T AT TSRO S . T WSTER, R
THHIS o LS P B IR — 2 300Hm JEP T 6 B
AR BRI PONS TR P R FZET— H POUS L FRERTT
BUNGABEES, 95— A PONS 523, 4 POVS AUBCEHHTEEN, F—A
5 BT LIRS 5 M PO OB, BB 853K 1008, T
B HSEART, B B S, RS PDUS AR5 2

s
0 o

3.3.2 HRMAMARAEpEER

R TE H I T B B G TR Al PDMS TERAE MR AL E AR B
(t), EEB/A, F5hhis . mE 3-3 fix, WERCE PDMS HEE t.5%
T2/ PDMS A EE (to) BERBEFLNREE (he). toBRE T PDMS ¥
FEE S P EERLR A R, he BIBERBTIRE . KA RREAH ¢ BRI E
Y PDMS T 661 % i SBRLEB A IO R R B AV T R 5 SE %0 AR R A ]
t, T EEMB /A EIE S . GREH t.=200um B, 10kPa & 77 8EMRFFHIEH
e, —A0kPa MIELZEREMESEAITIF. M2 t=100km B, {L7E-10kPa
HESERFERESIT. B 3-3 2EABAMAANENEZR. ZIAAR
1RET t,, BEH R MREEVE IR A HIBL S,  [RIR AT BRI 1R R BT AR AR AT



58 HFHUREOS I SRR R AR B BAT A

% ERERUE

A Closed B >Ope‘1v1e(i.
&l 3-3 ﬁﬁﬂﬁ}hfﬂ%lﬂ%ﬁ@%ﬂj‘%

Fig 3-3 Illustration and in-situ images of the valve at closed (A) and opened
status (B); to-total PDMS thickness, t,-PDMS thickness for the valve, hyg-

height of the valve controlling line.
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Fig 3-4 Dependence of the pumping rate on the valve actuation

time using Di water as the test liquid for the micropumps with
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diaphragm valve diameter of 3.5mm (pump 1), 3mm (pump 2), 2. 5mm

(pump 3) and 2mm (pump 4).
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Fig 3-5 The CCD camera recorded typical in-situ status of one big air bubble

being ejected with interval time of 20 seconds.

Side view

Viahole - PDMS gap © Air cliamber

- Top view

- Air controlling channel

B 3-6 MEMRERER

Fig 3-6 A four-layer micropump illustration in side view and top view with
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channel gaps and air chambers patterned on either side of the PDMS

membrane and with two via holes for each pump.
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