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Patterning different cells based on microfluidics and
self-assembled monolayers

Jianzhang Wu'?, Jianbo Shao"?, Yunhuan Zheng" %, Qinghui Jin*, and Jianlong Zhao'

1 Institute of Microsystem and Information Technology, Chinese Academy of Science, Shanghai 200050, China
2 Graduate University of Chinese Academy of Science, Beijing 100049, China

Abstract: The ability to pattern multiple cells through precise surface engineering of cell culture substrates has promoted the
development of cellular bioassays, such as differentiation, interaction and molecular signaling pathways. There are several well
developed ways to pattern cells. This report describes a method for patterning multiple types of cells based on microfluidics and
self-assembled monolayers. We developed two types of micro-dam structures by soft-lithography to locate cells precisely and
modified the substrate by a kind of self-assembled monolayer with property of electrochemical desorption to confine cells in specific
areas. Finally we could pattern an array of two different types of cells closely and precisely. Cells were confined in specific areas but
still shared the same microenvironment, so they could interact through soluble molecules. The substrate was transparent and open, so
we could easily apply several instruments for research. With these merits, this cell chip is appropriate for investigating the interaction
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between different types of cells.
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Fig. 2 Schematic illustration of PDMS layout and micro-dam
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Fig. 3 Fabrication process of PDMS.
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24 h 5 ,
EG6
2 ( HUVEC-2C
SMMC-7721) PDMS ,
( 6A)
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Table 1 Contact angle of substrate according to different
treatments

Treatment\Position 1 2 3 4 5  Average

Without EG6 745 712 715 729 745 72.9
With EG6 39.1 444 442 432 452 43.2
Heat treatment 70.2 693 686 688 704 69.5

Electrical treatment 726 699 704 707 730 71.3

B 4 PDMS THEYE(A)R 2 Wiy SEM B
(B. C)

Fig. 4 Photograph of PDMS microfluidic chip (A) and SEM
picture of two types of micro-dam structure (B, C).
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(HUVEC-2C) Fig.5 Resistance of EG6 SAMs against cell adherence.

(A) Micro-dams capture cells, 0 h

(D) Calcein AM/EthD-1 dyed living cells, 72 h  (E) HUVEC-2C (F) SMMC-7721

B 6 ZBARLE[E AT E A0 XE A A IR IR

Fig. 6 Living status of cells at different time points and locations.
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