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Interstitial fluid transdermal extraction
tool based on microfluidics technology

YU Hai-xia, LI Da-chao, LIU Tong-kun,XU Ke-xin

(State Key Laboratory of Precision Measuring Technology and Instrument , College of Precision

Instrument and Opto-electronics Engineering » Tianjin University , Tianjin 300072 ,China)

Abstract: A microfluidic based Interstitial Fluid (ISF) transdermal extraction tool made from polydim-
ethylsiloxane (PDMS) was designed to the application of continuous glucose monitoring. Four layers
of PDMS fabricated by replica molding process were bonded together using oxygen plasma to construct
the device, including a Venturi tube for vacuum generation, chambers for the introduction of ISF and
normal saline solution, pneumatic valves for fluid control, and interconnected microchannels. Then,
the output vacuum of Venturi tube and the close pressure of pneumatic valve were measured. Finally,
the ISF extraction and collection function was tested. Results show that the vacuum pressure is used
for fluid manipulation and a 92 kPa (absolute pressure) vacuum is achieved, when 220 kPa (absolute
pressure) external pressure is applied to the Venturi tube. Moreover, the normally open pneumatic
valves can be closed under the operating pressure less than 65 kPa (relative pressure). Under the con-

trol of pneumatic valves, the normal saline injection, ISF extraction and collection function of the tool
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are implemented by using the vacuum generated from the Venturi tube.
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continuous glucose monitoring
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Fig. 1 Dimensioned drawing of Venturi tube
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Fig. 2 Structure of pneumatic valve (Unit; mm)
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Tab.1 Parameters of valve membrane
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kPa /pm /pm /pm /pm
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Fig. 3 Schematic diagram of ISF extraction tool
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Fig. 4 Microfabrication process for ISF extraction tool
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Fig.5 Fluorescence photo of ISF extraction tool
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Fig. 6 Schematic diagram of experimental setup for

Venturi tube output vacuum measurements
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Fig. 7 Schematic diagram of experimental setup for

pneumatic valve close pressure measurements

5 R

TE RISV PO B R i 1.2 F 4.7 JF
8 3 S f BT - 98 AR g 0 A5 2 A S
PR 1A i A T 5 A i o 67 1 22 [ 1) O R AN 1] 8
Pros . BB R AT LA B 5 A RS Y 220 kPa
(2t X 5 ) I SCERAE B ) 3K 31 1 92 kPa
(A% R 58

102
100
98
96
94

Output vacuum/kPa

92

90
120 140 160 180 200 220 240

Input pressure/kPa

B8 IR i A M58 5 4 7 ¢ R IE
Fig. 8 Output vacuum of Venturi tube versus input

pressure
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Tab. 3 Close pressures of pneumatic valve 3 (kPa)
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