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Introduction

¢ Circulating Tumor Cells(CTCs)
» Cells shed from primary tumors and enter the bloodstream [1].
> Extremely rare, comprising only a few cells out of over 10° hematological cells in 1 mL of blood [2].
» Has great potential for studies of cancer metastasis [3].
s Aptamers
» Single stranded DNA or RNA molecules that can specifically bind to target cells by folding into unique
secondary or tertiary structures.
» Can be generated using an in vitro selection process termed cell-SELEX (systematic evolution of
ligands by exponential enrichment)[4].
*+ Advantages of Microfluidc Devices for CTC isolation
» High CTC detection sensitivity and spatial resolution with moderate blood sample consumption [3].
» Integrated reference system with little human intervention [5].
» Lower examination cost, potential for disposable devices and increased portability [6].
¢ Objectives
» Cancer cells capture efficiency in micropost-based devices.
» Captured cells distribution around the microposts.
» Simulation of the flow field in the microchannel.
» Simulation of the interaction between cancers and aptamer functionalized microfluidic device.
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Fabrication of Microfluidic devices

SUS8 photoresist /PDMS
Silicon wafer /;/ //r W
Photomask ! uv m]
otomas 0
BB fioht cureat 17 ¢
I — 1|
g [:b] (E:I
Silicon master @ Physically bond
W / ﬁ with a glass plate
(c) (f)

(a)~(c) Fabrication of a silicon master through photolithography; (d)~(e) Polydimethylsiloxane (PDMS)
substrate with micropost array using soft-lithography; (f) The PDMS substrate bonded with a glass
plate and form a micropost-based device
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Experimental Result

(a) Cell sample containing target cells and control cells before being infused into the microfluidic device;
(b) Cells captured and enriched in the microfluidic device; (c) A cancer cell captured around a micropost;
(d) Cancer cells detected using fluorescently labeled aptamers [7]
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Distribution of Captured Cells Around Microposts
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The figures above ratio of the number of cancer cells captured around the front half of microposts
and the number of cancer cells captured around the back half of microposts.

Simulation Result
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The figures above give the simulation result of fluid environment in the microchannel: (a) describes the
velocity field in the microchannel; (b) shows the velocity distribution around a micropost; (c) shows the
shear rate distribution around a micropost.

Captured Cancer Cells distribution
around a circular micropost

Capture Cancer Cells distribution around
a circular micropost
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The figures above show the comparison of experimental results and simulation results: (a) Captured
cancer cells distribution around a circular micropost at an infused flow rate of 0.5 pL/s; (b) Captured
cancer cells distribution around a circular micropost at an infused flow rate of 1.2 pL/s.

Conclusions

O Micropost-based devices show high efficiency for cancer cells isolation, mainly due to
momentum interception.

O For individual micropost in the device, cell capture efficiency in the back half is more sensitive
to a higher flow rate regarding cancer cell capture.
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