22 % 5 10 ] e K TR Vol. 22 No. 10
2014 4 10 A Optics and Precision Engineering Oct. 2014

XEHS 1004-924X(2014)10-2733-07

CD-like ZMM PSR NEHEEZTSHE=ERIE

e M4 E WL A RTE RRE AR, X -
(L PEBFR KELFEEIRE WET LA, EH# K& 130033;
2. EMF R AF,LE 100049)

FE T 5w MR O OO P R I L 975 B TR e 5 A8 53 /K e AR, D E 850 A0 005 A T i 1 R e R T
FES T T T T M A B I A A R, S T R R MR R Ay B . BT R AR S S B R L O A A
RV 5 B 4 25 M N JIT A A7 S0 S 0 B v L 1 R 16 R S T B0 U st e L Il v 1) B R I, T
SR SRR BT 25 S S A0 MT T 4 A A T i A ARURN e T A PSR T S R LR R A SR AR LA T R T RS
23S0 BV 0 0 2N G PR RS R 1 B TR . DA RN A TR B R (PMIMAD S 3641, SR H CO, B0 T 1225, il
PET 80 2L SR IO R, I3 T IR [ % 38 Bk R 4 AR A AU I T Y TR R AT W A T R . SR A SRR L R
K7 4000 r/min I, 25 SRS 24 8. 7 pL, ML WL BE A 20 ) 42 1M 368 1 DL B 1k 4t 8 A I 3 4R BURS s M55 R 1
000 r/min B}, FE 45 S BT A 47 S AT BRI, 50 AR T B30 7 I 3K 3 1l 35 37 4o oor R A5 5 w8 A 08 1 S8 0 5 ) S8 AR B
X # WESTARECAMAELA AR LRE; HH
RESES:Q33;TQ022.1 ERERIEAS A doi:10. 3788/OPE. 20142210. 2733

Pneumatic-pumping metering in
CD-like microfluidic chip for whole blood analysis

FAN Jian-hua'?, DENG Yong-bo',XUAN Ming', ZHOU Song'**
WU Jun-feng',LIU Yong-shun'?, WU Yi-hui'"

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences. Beijing 100049, China)

* Corresponding author, E-mail ; yihuiwu@ ciomp. ac. cn

Abstract: To overcome the dependence of the plasma extraction on siphon hydrophilicity in a centrifugal mi-
crofluidic chip and to ensure long-term stability and reliability of the microfluidic chip, a compressed air reser-
voir connected to the blood separated reservoir was proposed to separate the blood in blood separated reservoir
at high rotating speeds. Through lowering the spinning speed, the plasma in the separated reservoir was
pumped toward the CD-like chip center to release the stored air pressure produced by the rotation at high spin-
ning speeds. Based on the thermodynamics of the isothermal gas, the pneumatic pumping method was mod-

eled, and the model was confirmed by analyzing pumping positions and air compression versus spinning
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speeds. By using the layered Polymethyl Methacrylate(PMMA) as materials, the centrifugal microfluidic chips
for plasma extraction were fabricated with a CO, laser process technique and the volume of compressed air and
the blood position at siphon were tested at different rotational speeds. Experimental results demonstrate that
the achieved volume of compression is 8. 7pl. and the siphon valve effectively inhibits whole blood to overflow
the crest of siphon at 4 000 r/min speed. With lowering the spin speed to 1 000 r/min, the release of com-
pressed air overcomes the centrifugal force and drives the plasma to flow past the crest of siphon. Then the
plasma extraction is realized in quantitation.
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