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co-culture of three cell types
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Abstract: Here a microfluidic chip with ‘micro-dam’ and ‘micro-gap’ has been designed and fabricated. It could isolate
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different cells and flow of medium in each region. It was found that the chip could realize the cells co-culture and
patterning of human lung adenocarcinoma cell (A549), human embryonic lung fibroblast (HLF-1) and human endothelial
cells (HUVECs:), respectively. After 72 hours of culture, three kinds of cells grew well. It provided a developing technical
platform for cell related research.

Keywords: co-culture of cell, microfluidic chip, micro dam and micro gap
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Fig. 1 Three dimensional schematic diagrams of the
liquid flow inside the chip channel. (A) and (C) show the
channel with and without culture medium respectively. (B)
and (D) indicate the micro-dam and micro-gap respectively.
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Fig. 2 Schematic diagrams of chip structure. (A) Side
view. (B) Top view.
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Fig. 3 Preparation process of the microfluidic chip.



EIiE F/=HERILEFHRET IR SIE

3 PDMS
10 1 ¢( )
PDMS 85 C

30 min

PDMS
[15]

1 mm

22 WERIES REXRIE

4A

4B

“C 7 90 um s & 7
42 pm 80 um 50 pm

TM-1000_6742 2016-08-3114:14  D2.7 %200 500 um TM-1000_6739

B4 HBATHER A: XYE: B: BTAFE;
C #1 D: SEM E%)

Fig. 4 1Images of cell chip. (A) Photograph of the
integrated chip. (B) Photograph of cell culture chamber.
(C-D) SEM of cell culture chamber.
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Table 1 Effects of cell loading with various velocities

Serial number Velocity setting (mL/h) Phenomenon and effect
1 0.2 Too much congestion inside the initial region
2 0.5 Good dispersion, the end part of the filling deficiencies
3 >1.0 More disorderly, and rushed out of the block area easily
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Fig. 5 The images of cell loading with controlled
flow rates. (A) 0.2 mL/h. (B) 0.5 mL/h. (C) 1.2 mL/h.
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Fig. 6 The cell loading process. A-I show the images
of cell distribution within 1 minute.

http://journals.im.ac.cn/cjben



EINB /AR GRS R R

- HLF-1

HUVEC

200 pm - AS49

B7 Z=#AEmESHRERRILIESR 24h)
Fig. 7 Co-culture of three cell types in the chamber
(24 h).
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Fig. 8 The morphology of three cell types in the
chamber (24 h).
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