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High-Resolution Live Imaging of the Vertical Section of Adherent Cells Using a Microfluidic Device
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Fig. 1 (a) Conceptual illustration of the microfluidic device for
the liveimaging of the vertical section of adherent cells. (b)
Vertical section of the microchannel to show the principle of

imaging.

R T2EE 55 S ARekdr

Seigo Araki

2.2. 4V OFAET A ROER

V7 NV TTT 40— (BIE~OSRREHAN) 12k -T
TN A ER U T, AN DR 7 + LU A b
(SU-825)& Y a7 = NZAE Y a— kLT (Fig.2a). &
2, REFLEMBRT A SN+ F~A7ZBLT
UV Jtx#got L (Fig. 2b), AHEREBEAITEOL L T nagRsy
RUV R M ERRELURKIBROSFNZER L 7=, (Fig. 20).
Y a—r3h (PDMS) ZEFRNCHE LiAA, A LA IZBER]
T5HZECHEERS L. REE@EY A X2y bL
T (Fig. 2d) BUKALAEL 21T, B AR— T T 2 LS SE .
AWFZE I, MBS ZFF D ER2BORREIC & 5 Bk
BT AL A, BROVEKB AT 2L PDMSIZE > THLE bR
ToBATREE T A A 2FHHEERLL, £ A=Y v T ~DOFNE
ZHERE L7z, BV T XA R, B O Bl AR
F7=BICH T 2 LSS L= (Fig. 2e). ERIZHW-BIREKRT
SN T, RBRIEEHHI 50 pm, WEKHEAS 30 /25 70 pm %
TLOum & XHOLOEIER Uiz, BRI T /S A XTI IE
AT7Tmm, &IABFI60um b DR L.

(a) Coating (b) Patterning (c) Divelopment
Photoresist UV Light
Photomask
Master Mold
(d) Molding (e) Bonding

. Open-Channel Closed Channel

PDMS /\ |
Peel Off W Cut
Cross-Section
Channel

N e

Master Mold PDMS Channel  gjass " Glass

Cross-Section

Fig. 2 Fabrication process of the microfluidic device.
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Fig. 3 (a) Example of high and low-resolution fluorescent
images of the cell fibers. (b) Images processed with the Sobel
filter.
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Fig. 4 (a) Horizontal image of cells grown on a glass slide. (b)

Reconstructed vertical section image. (¢) Vertical section of
cells grown on the vertical sidewall of the open-channel device.
All scale bars represent 20 pm.
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Fig. 5 Resolution of microtubules imaging of cells grown on a
regular coverglass and in the open-channel device.
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Fig.6 (a) Schematic of the experimental system. (b)~(h)
Fluorescent imaging of microtubules of MDCK cells on a
coverglass and on PDMS-coated glasses with various PDMS
thicknesses.
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Fig. 7 Effect of PDMS layer thickness on imaging resolution.
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Fig. 9 Relative density of cells cultured on a coverglass and in a
closed channel devices.
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Fig. 10 (a)The horizontal
reconstructed vertical section image (c)The vertical section on
a closed channel device. All scale barsrepresent 20 pm.
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Fig. 11 Theresolution of cellsin a closed channel device.
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Fig. 12 (a) Schematic of thetight junction. (b) Cross sectional
image of MDCK cells grown on the sidewall. Claudin4 protein
localized at thetight junction can be seen asa bright spot
between cells. Scale bar represents 10pm.
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Fig. 13 Close-up view of the tight junction on the horizontal
section of MDCK cells. (a) Schematic and (b) actual image.
Scale bar represents 10pum.
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