CAVECIE R e R AR Vol.17 No.$8
2009 4E 8 A Optics and Precision Engineering Aug. 2009

XEHS 1004-924X(2009)08-1902-06

RN = LA =5 N A

B E.FEWE.EE—
(BRBEIAY¥ BALFRE LK EE 210094)

FEE N T D BUA Y 0 S R AR P A B2 IR B % 4 3 T K MEMS 5 A i /E B 305 Sk 45 44 &2 2% 5 A Rk o A I A
2 S [ 0, 1 M T 5T AL ik b A M 0 B gl D 2R T AR L T8 S o R 25 1) B0 A %éfnﬁﬁﬁ»imﬂm&ﬂhﬂnﬁﬁﬂt 4
TR AR B A B R P IR S B L P T OB RN SR G SRR L SIS TR 38— P RN IR Bl 2 Ok Bl
SR ) X ST 98 RS AT 40 BT NG s B e B EE A 4,13 mPa - ~E’~J-51¢¥wﬂﬂ1’ﬁ7ﬂﬁxﬁ 4000 £/cm” 1y o 25 2%
BEME D), STEG S B RE AL R E AR <100 pm. AR BB CV<T8% . 58 4 Al LU A2 8 14 51 il 4 5 AR A9 2% BE RE S R
JE R — P i R, AT N B S =

X OB OW AR E RERAEME R

mESEKES.Q819;TH703  XHFRIRA:A

Implementation of digital dispensing technology for microfluids

GENG Xin, HOU Li-ya, ZHANG Wei-yi

(Institute of Micro System , Nanjing University of Science and
Technology, Nanjing 210094 ,China)

Abstract: A digital dispensing technology by using a pulse inertial force drived micro dispensing sys-
tem without a heat resource and a pneumatic actuator for microfluids was presented to slove the exist-
ing problems on the huge external driving device, complicated configuration manufactured by MEMS
technology and poor operability and compatibility with biological samples. The principle of digital dis-
pensing technology of microfluids was introduced. Then, effects of the sample uniformity and driven
parameters on dispensing technology were researched and the experimental data were analysed. Final-
ly, the medium-density microarray was accomplished with the low viscosity liquid at 4. 13 mPa - s.
The experimental results show that the average diameter of spots is below 100 pm, and the Coeffi-
cients of Variation (CV) for diameters of spots are clearly below the measurement error (8%). It can
satisfy the microarray requirements for the density, uniformity and sizes of spots,and can be used in
small laboratories.
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Fig. 1 Structure of exprimental system
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Fig. 3 Driving voltage waveform
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Tab. 2 Impacts of driving voltages on spot diameters

Liei]::! FE A AR (pm)
EV) FERL R 2 FEA3 FER 4 FERLS CFHIE

50 200 204 198 200 202 200.
55 233 228 230 236 226 230.
60 261 264 258 260 256 259.
65 272 267 268 273 270 270.
70 281 282 278 277 284 280.
75 293 291 290 288 289 290.
80 301 302 299 298 300 300.
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ZhE (Pa«s)

1.50  4.517% 215.
2.28  7.975% 288.
4,13 6.865% 237.

231.2  237.5 231.2
281.2  306.2  325.0
256.2  250.0  252.5
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B AR (pm)

250.0 222.5 231.2  236.2  240.0  247.5
325.1 337.5 318.7  281.2 268.7  281.2
272.5 287.5  272.5 275.0  293.7  285.0
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Tab. 2 Impacts of driving frequencies on microjet stability
45  (Hz R Mg JE R W% I A2 AW A S 5 A S
1 2~10 DR E<20 V 20 V<lURZh L JE<<40 V40 V<URZH JE<80 V
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7 30 VIR [E<40 V
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' 7 30 V<<BR 3l i1 JE<<50 V
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Fig.5 Microarray with medium-density
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