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Development of Microdevices for Imaging of the Vertical Section
and Evaluation of the Barrier Function of the Epithelial Cell Sheet
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Fig. 1 Comparlson of the results of Sobel filtering operation
performed for (a) a high-contrast image and (b) a low contrast
image. The intensity values in the filtered image for (a) are high at
the edge portion of filaments. Average intensity values of all pixels
in the image were employed as intensity of resolution.

W LRI 335 PEFIESR
Masayoshi Nakano

22 P)a—CHRIBEICLPBEE~DEE

2.2.1. PDMS EIZ & 3 RIEEADHE

— RIS, B A A — D 21T L D EE R - m B T
BOXY L R1X, (FEHEEEE Gl L o X & BLEERE O HERE)
BNEL, BNINR—=TF A% L TBIET S L ICRGHE
NTW5., 22T, w4285 2A0MEE LCEDbR
LHW Y a—fitE (PDMS) JBDJE &1 X 2 Ml - i i
B OFMBIE~DEBE LT, I A—=H T A FICkEx RS
DO PDMS BEK L, £O EICHER - R L%, hTU A
Ty va R L REEE Y X B (GFP)RE T =
wjj/%%ﬁé&t T R—I T A b CHEBEEE LA
X, TUINE ORRHERESE 2 D CIARRICHER T & 7= (Fig. 2b).
PDMS JBDE X429, 38, 45um (Fig.2c~e) TH/IVED
HAHEEE SARICHER T & 2. LovL 74 um (Fig.2f) 12725
L, FRHEREENERLTHA®, 114 pm (Fig. 2h) TI3E % O
HEZ RSB Z EMTE R T

4% PDMS B DJE S OWT 10 fHOMIN 2 # g L, 2.1 &<
AT fRGEREEZ R L. ZOfE, PDMS BNEWZE
fRAG I/ N &< D 2 L 2R L7 (Fig. 2i). ¥£7-
PDMS JEDRE I A 30~50um FREILRD L, WA= TF R |
@%ﬁﬁ#ﬁIQP W B T b T

~()
ii""ii"ii

Fig. 2 (a) Schematic of the experimental system. (b)~(h)
Fluorescent images of microtubules of MDCK cells on a cover glass
and on the PDMS layers with different thicknesses. (i) Dependence
of the index of resolution on the PDMS layer thickness.
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Fig. 3 Fluorescent imaging of microtubules of MDCK cells on the
PDMS-coated glass (a) and the hard silicone resin-coated glass (b).
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Fig. 4 Schematic of the vertical-section live imaging devices for
epithelial cells. (a) Open Channel Device (OCD) and (b) Closed
Channel Device (CCD).
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Fig. 5 Imaging of GFP-tagged microtubules obtained with five
conditions. (a) PDMS OCD, (b) Hard Silicone OCD, (c) PDMS
CCD, (d) Planer image on a cover glass and (e) a reconstructed
image on a cover glass.
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Fig. 6 Index of resolution for five conditions examined in Fig. 5.
Average and standard deviations of 10 cells were shown.
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Side Wall

Fig. 7 Live imaging of the vertical section of MDCK cells. Single-
scan sectional image of MDCK epithelial sheet in PDMS OCD (a)
and PDMS CCD (b). (¢) Zoomed image of MDCK cells in PDMS
CCD. Fluorescence is GFP-tagged claudin-4.

(a) Bright field

(b) ZO-1-RFP (c) Merged

sidewall of PDMS CCD. (a) Bright field image. (b) ZO-1-RFP
image. (c) Merged image.
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Fig. 9 Conceptual diagram of the assay system for the barrier
function of the epithelial cell sheet.
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Fig. 10 (a) Fabrication procedure of the gel-filling microchamber
device. (b) Overview and a microscope image of the actual device.
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Fig. 11 (a) Fabrication process of the horizontal microchamber
device. (b) Overview and a microscope images of the actual device.
(c) The device is flipped 90° for wvertical observation of
microchambers and cells. (d) Microscope imaging.

3.3. =RER#R
3.31. WREISLHOF v oN—LOHBEKRE

T =TI ENTZTF v o — BICEES LM
faz#Ei Uiz (Fig. 12). MFOHEFE 30 20tk Tl IXERE O
FEF vy o= RIZDOo TV, 55584 1 BIRYT O &
~AaF X N—LEEE) IS L. — T, ik
FHL TWVRWT SA ZATIEF ¥ L A—NIHIEAMRA L
TV, %2 BA T, FAZ2FHELET A ATBWT
t MDCK fiigiLT v o S—NIZIRA L7223, B2 585/
i (HeLa ffa) 135 % o8 — BICIEA » THEE LTV,

cultoraDevice| MDCK Cell HelLa Cell
period Without Gel-Filling Gel-Filling Gel-Filling
30 min
1day
2 day

Scale Bar =20 pym

Fig. 12 Imaging of cells adhering on vertical microchambers filled
with collagen gel. Fluorescence is from the GFP-tagged claudin-4.
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Fig. 13 (a-b) Fluorescent images of cells and microchambers before
washing. (c) Fluorescent image of microchambers after washing.
(d) Time variation of the intensity of fluorescent dextran for selected
microchambers. (e¢) Time variation of the intensity of fluorescent
dextran with and without presence of EDTA.
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Fig. 14 Microscope images of cells adhering on horizontal
microchambers without and with the collagen gel. Fluorescence is
from the GFP-tagged claudin-4.
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Fig. 15 (a-b) Fluorescent images of cells and microchambers after
0 min and 30 min of medium exchange, respectively. (c) Time
variation of the intensity of fluorescent dextran with and without
presence of EDTA.
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