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g 2 =12 e vatAAaEe dAE 97]3S 9%k MSI (microfluidic system interface) 7]&
AQtstar, olE AA, AF, A1E HreTE, MSI 7S Fa S Wale) A JAeAYY, FAA
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Abstract: This paper presents the technology for the design, fabrication, and characterization of a microfluidic system
interface (MSI); the purpose of this technology is to enable the integration of complex microfluidic systems. The MSI
technology can be applied in a simple manner for realizing complex arrangements of microfluidic interconnects, integrated
microvalves for fluid control, and optical windows for on-chip optical processes. A microfluidic system for the preparation
of genetic samples was used as the test vehicle to prove the effectiveness of the MSI technology for packaging complex
microfluidic systems with multiple functionalities. The miniaturized genetic sample preparation system comprised several
functional compartments, including compartments for cell purification, cell separation, cell lysis, solid-phase DNA
extraction, polymerase chain reaction, and capillary electrophoresis. Additionally, the functional operation of the solid-phase
extraction and PCR thermocycling compartments was demonstrated by using the MSL
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chip for whole cell purification and a second
chip for genetic DNA analysis

2. MA 2 =

2.1 AA

Figure 1 "4 FAAAIR
gFrE Holw Jrk. H I(chip 1) FHo F
o, Mz, Axgs 7sel =E3HA, H
2(chip 2)= AAFFEI AoHdES oL T
FEAAARES 7o) £EHET 3 19 MSIdl+=
4719 A °1Ei7iﬁ‘E1% Z3bstH, 3 29 MSI
o= FAAlelet Fs AE l*a e 7719
FrA JIEFAVE, & sfe] wAamE, = e F
35 ¥}

Figure 2= {r2]7]9ke] mAfA Al 2=Hlo] MSI
7 AFEoZH FA JAEAYE, wiAmBa

EEERE BN

ol Fohgo] dAPom FAE WS Holi
Atk ZE WA &4 AEAIEE 279
Q&o] AMEEY, oF #1S HFAA AER &
deE AL T oF wE A AHAYE-]
FAFAES A e, B PyS 3583 Azt
S ol gdte] Bl FE o R FAZFo TN =Y o
g AR ZHoRNE HAE & e fAFA
S WHSI T Latex B2 Fqto] ZhsixH Al
g5 W) (valvong)stH, MSI®F F-813S Ade o
Wy LE ] AOH o}—|—7]J—]—7]]—X] —‘T«E]Z E}(Flg 2(a)).

Figure 2(a)ollA] Hol= WHF9]9] 7|27 (gasket)>

One-step Valve Capillary
plug-in tubing tubing”
interconnects

Inlet e ()utlet

O-rings #1

Latex 9h€et A Dome shaped A-A' cross section
integrated microvalve
(a)
Valve Valve
pressure pressure
B

B B-B' cross section

(b)
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fluidic interconnects and the dome-shaped
monolithic microvalve: (a) when the microvalve
is open and (b) when the microvalve is closed
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Fig. 3 The fabrication and assembly process used to realize the packaged microsystem including the
glass-based microfluidic system and the microfluidic system interface
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