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Micro positive pressure generator
based on AIBN for driving micro fluid
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Abstract: In order to provide the driving force for the collection and transport of the micro liquid in a
microfluidic chip developed by our research group in earlier research, this paper presents a micro posi-
tive pressure generator based on the released gas by thermal decomposition of azobisisobutyronitrile
(AIBN). The AIBN is fixed to a micro-heater and heated to 70 ‘C to produce a certain amount of posi-
tive pressure. Experimental measurements show that this micro positive pressure generator can obtain
182 kPa pressure with heating 8. 7 mg of AIBN by a heating current of 900 mA. The designed micro
positive pressure generator is a smaller size, pressure controllable and easy to produce, and obtained
pressure can satis{y the requirements of transdermal interstitial fluid (ISF) extraction.
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Fig. 1 Schematic diagram of micro-positive pressure

generator
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Fig. 3 Decomposition characteristics of AIBN
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Tab.1 Structural parameters of micro-heater
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AIBN material layer is 10 mg



55 10 1

SR A BT ATBN AR SO 1A 3K 2l i 8 1 e I 2249

A PR ZH T 04 20 SO % Bz i R O A o
Ao, S B IE BN 160 ~ 180 kPa, 52 K
AIBN AR EJE 3R 8. 7 mg BF, 7= A B 50 R
185 kPa, =0 B2, M# AL 800 mA JF ih 1Y
hnL EsREEZ ETF, (=1 000 s J5 R F T3]

190F
180f
170f
160f
150F
140f
130f
120}
1ok,

100E . . . : )
0 500 1 000 1500 2000 2500

s

Pressure/kPa

P9 AIBN #RHZE N 8. 7 meg {0 ks 44 9 T 38 14
Ak
Fig. 9  Micro-cavity internal pressure change with

AIBN material layer of 8. 7 mg

SE WK

[1] DAVID C K. A review of continuous glucose monito-
ring technology [J]. Diabetes Technology & Thera-
peuticss 2005,7(5) :770-775.

[2] BURDICK J. CHASE P, FAUPEL M, et al.. Re-
al-time glucose sensing using transdermal fluid un-
der continuous vacuum pressure in children with
type 1 diabetes [J]. Diabetes Technology & Thera-
peutics, 2005, 7(3):448-455.

[3] MARUO K, TSURUGI M, TAMURA M, et al..
In vivo noninvasive measurement of blood glucose
by near-infrared diffuse-reflectance spectroscopy
[J]. Appl. Spectrosc. »2003, 57(10):1236 -1244,

[4] KAMHOLZ A E. WEIGL B H, FINLAYSON B
A, etal.. Quantitative analysis of molecular interac-
tion in a microfluidic channel: The T-sensor []].
Analytical Chemistry 1999,71(23) ;5340 -5347.

[5] KAMHOLZ A E, YAGER P. Theoretical analysis
of molecular diffusion in pressure-driven laminar
flow in microfluidic channels [J]. Biophysical Jour-

nal,2001,80(1):155-160.

185 kPa, I HT X R A AL A 900 mA, fREFH
WA, R EAE 182 kPa 24 (WK 9, 15
1 FR AL AR I R R AR T R TR R R B IR
24,4 CHy ESRAEARTRETE 162 kPa 2247, ZIE
JE Hin BB T SO S8 i T 2 SO B il R
JIT 5 B BR Bl T

S

ASCWFGE T —Fh 3T AIBN 040 77 4 S Ak
PR IE R IR . SCER 25 S R L8, 7 mg ) AIBN
£ 900 mA Y IR T =4 182 kPa Z2 47 1Y JE
77 A LAl A SR ZH F S 0% 4 2O 0% B il B R
mE SR MR E, T —23H 03T polydime-
thylsiloxane (PDMS) 5 11 il £ flt Jis 14 70 o i 4
L E— 2B ST OB TE R VR ) R Ak K L
W Z B A B RO 8 I S B

[6] MUNTZE P, SHIFLETT G R, VARGO S E. Mi-
croscale thermal-transpiration gas pump[J]. NASA
Tech. Brief, 2003, 27(2):72-73.

[7] KOOPS H, Proposal of a miniaturized orbitron pump
for MEMS applications[J]. SPIE, 2005, 583838 -42.

[8] KOOK, JEONG M, PARK S, etal.. Novel valve-
less micro suction pump using a solid chemical pro-
pellant[ J]. IFMBE Proceedings, 2006, 14 (1)
310-313.

[9] KOO K, PARK S, BAN J, et al.. A novel fluid
suction tool for capsular endoscope[ CJ. Transducers
&. Eurosensors *07, the 14th International Confer-
ence on Solid-State Sensors, Actuators and Micr-
osystems, 2007, 1. 1335-1336.

[10] MUKERJEE E V., WALLACE A P, YANK Y,
et al.. Vaporizing liquid microthruster[J]. Sens.
Actuators, 2000, 83:231-236.

[11] TEASDALE D, MILANVIC V, CHANG P, etal..
Microrockets for smart dust [ J]. Smart Mater.
Struct, 2001, 10(6):1145-1155.

[12] HONG C C, MURUGESAN S, KIM S, etal.. A

functional on-chip pressure generator using solid



2250 e KRE TR

5% 20 &

chemical propellant for disposable lab-on-a-chip
[J]. Lab Chip, 2003,3.281-286.

[13] TABKA M T, CHENAL ] M, WIDMAIER ] M.
Effect of stannous octoate on the thermal decomposi-
tion of 2. 2'-azobis (isobutyronitrile) [JJ. Polymer

Int. ,2000,49(4) :412 -416.

1E&E @t

EREBA976—), 5 E A, A, &l
W R, 2004 4E T R R
i B AL B & ol 3R A T2 4 2
fi,2006~2008 4F T 3 E CWRU K=
B TRERNFELEHR TE, 8
ML R G AR 5 AR A B2
ioRUIlE s N KR R 5 NG E T B
5T . E-mail: dchli@tju. edu. cn

Y Sk B8 (1986 —) , 2 T Fg A - W 5%

A2, 2010 4F T BN 42 0l 2 B 4R 45

- D b, BN UGS B Bl G
WS R I 8  BF9Y . E-mail: jim-

F ingyue011@163. com

-

FiBE (1980 —) . L. b A, 1+,
2007 4F, 2011 4F T R ER 2 20 00 315
A R L, B RTTE K HEK 2R %
RS 5O L TR A B AT 1 1 S
9% LAE , 3228 NSRBI i A A 0 v 1
%% . E-mail: jyyhx2000@163. com

[14]

MORRIS R E, MERA A E, BRADY R F, etal..
Development of a model system to study fuel au-
toxidation in supercritical media: decomposition ki-
netics of 2,2'-azobis(isobutyronitrile) in supercrit-

ical carbon dioxide [J]. Fuel, 2000, 79, 1101 -

1107.

B3 Ih(1986—) , 55 K HA LA+ 5
H2,2009 4F F 0 BUER TR 2 345 2+
2V, 2012 AR F R HER A 3R AR A 4 A
o, 32 A 5 7 By 4% M R R 9T, E-

mail: liangwenshuai@ tju. edu. cn

AR (1956 — ), B LA i+, %
B 4R F 0, 1985 4F 1988 4E T K
HER A AR A A e,
MR 3 O vk AT N AT B
TC A5 I D5 i T 9T A o2 Bt
554k 1 43 A R Ak A DN O 35 1A 9T

E-mail: kexin@ tju. edu. cn



