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Fig.1 Poly-dimethyl siloxane (PDMS)-paper hybrid microfluidic chip for 3D (three dimensional) cell
culture
(a) Diagram showing the PDMS-paper hybrid microfluidic chip; (b) Photograph of the paper embedded
microchip connected with a Teflon capillary.
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Fig. 3 Photo a—d are images of confocal laser scanning at day 1, 5, 9 and 13, showing morphology of
cancer cells cultured in the hydrogel beads (10X 10). Photo e is the observation of the slide made from the
paraffin-embedded hydrogel microbeads (10X40)
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Fig. 4 HepG: cells were settled down in microchannel for 8 h before being exposed to the perfusion flow. Cell adhesion on

different kinds of materials were investigated by comparing the number of cells before (above) and after (below) the perfu-
sion. The substrates used were: a. PDMS, b. untreated nitrocellulose (NC) membrane, and c. NC membrane treated

with gelatin and sodium alginate.
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Table 1 Comparison of glucose, urea nitrogen and albumin levels in perfusion
waste in 2D and 3D cultures

, Culture Days Glucose(mmol/L) Urea nitrogen(mmol/L) Albumin (g/L)
3D ) 2D 3D 2D 3D ZD— 3D
1 8.76 22.45 1.15 1.1 0.85 2.4
3 7.72 21. 26 1.05 0.9 0.85 2.4
s 5 3.13 19. 31 1.15 1.3 0.8 2.8
3D ,
s o s
o s o
s 3D s
. 3D s s o
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Three Dimensional Cultures of Liver Cancer Cell on
a Poly(dimethyl siloxane)-Paper Hybrid Microfluidic Chip

ZHANG Qiong. ZHOU Xiao-Mian, YAN Wei, LIANG Guang-Tie, ZHANG Qi-Chao, LIU Da-Yu*
(Department of Laboratory Medicine , Guangzhou First Municipal People’s Hospital
Affiliated Hospital of Guangzhou Medical College , Guangzhou 510180, China)

Abstract We developed a Polydimethylsiloxane ( PDMS )-paper hybrid microfluidic chip for
three-dimensional (3D) culture of HepG;, cell, in which gelatin-treated nitrocellulose membranes were
used as base of cell culture, and hydrogel grids were generated to serve as skeleton for 3D cultures.
The fluid transportation combined active perfusion along the micochannel and passive diffusion
through the extracellular matrix, which closely mimic the exchange of extracellular fluid and microen-
vironmental substance in-vivo. Experimental results demonstrated that droplet generation, cell see-
ding and cell localization on the paper-embedded microchip can be achieved easily and reliably. Under
continuous perfusion and monitoring, the liver cancer cells cultured in 3D matrix proliferated and
spontaneously aggregated to form tissue-like 3D structures. Studies have shown that the cells grown
in 3D differ considerably compared to 2D, proved by growth dynamics and biochemical tests. The mi-
crochip-based 3D cell culture features simplicity and precise emulation of the microenvironment in-vi-
vo, and is thus well suited to various kinds of tumor cell research.

Keywords Microfluidic chip; Membrane; Three-dimensional cell culture; Hydrogel; Liver cancer
(Received 22 December 2011; accepted 7 March 2012)

R S G Gy B G e e S (e e G s (s S G G B G (s (e e (e (e (R A (s (A G Gy (s (s iy (e (e e e A B A S s B By ey S S

s Rainin . ( )
GPP s s
Rainin

s :www. weibo. com/pipette,

RAININ (Rainin Instrument, LLC) 1963 s -



