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This paper describes construction of planar lipid bilayers and its application using microfabricated and microfluidic
devices. Microfabrication and microfluidics have the potential to significantly change the way of recent chemical or
biological experiments. Microfabricated devices offer the ability to work with smaller sample volumes, shorter reac-
tion time, and the possibility of parallel operation. They also hold the promise of integrating an entire onto a single
chip, as lab-on-a—chip. In this review, we introduce recent our approach for artificial cell membrane chip and bio-
mimetic microfluidic devices. Artificial cell membranes have emerged as a biometric tool in such areas as membrane
protein study, synthetic biology, and drug discovery. We propose a stable and reproducible preparation procedure
for the planar lipid bilayers using “droplet contact method”, and they are applying to membrane protein measure-
ments with a microfabricated device. These concepts are based on the conjugation between artificial (mechanically
fabricated) materials and biomaterials, and this thought of the conjugation is promising to make unprecedented sys-

tem.
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Fig.1 a) Droplet contact method. b) Perspective illustra-
tion of the device. c¢) Side view of the device.
d) Multiple arrayed device.
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L2 LD 6RE 0 FEEIIE S~ 10 nm 2D
MERTHY, Zhr [ZRE| 222 [HHEE] &
CHEBLT A M RO LN TE, EHESIIALH
WCHLY WL R e N (BR " i)
REELT L7200, A 7 afiiinL, <A 7 uii
R W T2 4T>CTwab, ST TICIRY
BT R S & 72Nl 2 s 5 2 &L T
TR & BB CEENT BE 7 [ Droplet contact method |
EREL TS, EBEIZ, [oof MOT zVIZTA S
DYy PCIREB®, KEOMEIZH T 57217 T
fEICIRE TR A R cx, BHEmRTEL
SFERICHEBE LA YTy AV EDRSY v
N BEDBEREEEREE NA ANV —T v T
ZENHEEIC o TE TS (Fig. 1).
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(a) Representative current signal of bombinin H2. (b) Classification of signals with their shapes. We expected these

signals are corresponded to proposed pore models. (c) Box plot of estimated pore diameter of each bombinin pore.

(d) Box plot of charge flux. (e) These figures describe estimated property of each bombinin pore from analyses.

BHEIEE E EEHES S L EEZZ N A4 v iER
BE VEL BB AL E R -7 (Fig. 2e).
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Fig.3 (a) Scheme of miR-20a detection. (b) Typical cur-
rent and time traces of reaction solutions in the pres-
ence of miR-20a. (c) Concentrations of miR-20a
and DNA drug.
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Fig.4 A) Formation process of the lipid bilayer by using microfluidic device. B) Simulation results of (a) with-

out and (b) with guide walls. C) Photograph and microscopic image of the micro channel. D)

Microscopic images of (a) five layers flow and (b) lipid bilayers.
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