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Introduction Results & Discussion

'cféoﬂuidic channels were successfully fabricated from ar83tdold using a 10:1 ratio of

S base to curing agent. Hydrodynamic traps wigm-gaps are located in the upper portion
the channel with 4&m spacing between traps, while the lower portion remains empty until
onded with the desired polymer substrate.

for high mortality rates in cancers such as glioblastoma multiforme. Current treatments foct
resection and destruction of the primary tumor with radiation as well as chemical targeting o
proliferative cells. Recently, drugs which specifically target highly migratory cells have been

developed, but robust vitro platforms for quantifying the efficacy of these drugs are still ¥
lacking. Wehave developed a microfluidic device capable of hydrodynamically trapping canc:fgg
cells from solution onto 10 and 15 micron polystyreéneswhich encourage 1D migratory
behavior based on the cells0 tendency to0

Highly migratory cancer cells often lead to recurrence and secondary tumors and are res omﬁ
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Polystyrene lines for guided 1D migration were fabricated using botkdspyetting/stamping and
femtosecond laser ablation. Stamping produced more consistent line heights and edges and c
produce debris as in ablation, but the pressure from stamping caused some lateral displaceme
which lead to slight misalignment with the traps. The debris from ablation may play a significatr
factor as cells typically prefer areas of higher surface energy for focal adhesion formation.

Andrew D. Doyle et al. J Cell Biol 2009;184:481-490

This device desigwill allow precise microfluidic assessment of potential drug targets to limit
cancer celmigration due to its high cell seeding predictability and fluidic control.

Methods

Microchannels are fabricated using a multilayer aligned photolithography process, with the upper
SU-8 layer containing traps and bottom layer containing no features in order to leave room far
the migration lines. Microchannels are then molded by pouring PDMS over the patter8ed |SU

Dewetting and Stamping Femtosecond Laser Ablation

S Bolystyrene migration substrates have been manually aligned and bonded with hydrodyna
microfluidic traps using oxygen plasma. U2 osteosarcoma and U87 glioblastoma cells are
seeded at low flow rates 3&l/min) to minimize damage from shear forces and encourage
adhesion to the substrate. Cells are allowed to adhere for ~12 hours, then the flow Is reve
and cells migrate out and away from the traps fer2&ours with images every 10 minutes.

Lines and rectangular bases for femtosecond laser ablation were created using PDMS mc
SU-8 line structures. 10 wt% polystyrene in anisole is-spiated at 4,500 RPM to achieve
partial dewetting. The dewetted layer is stamped off a# 20id low pressure (manual) and t
inner layer is stamped 470XC andhigh pressure (manual).

PDMS mold of SU-8 pattern Spin dewetting and first stamp Final stamp
Incubating microscope Cells trapped over stamped lines Cells trapped over ablated lines
Samples weralso machineth open air atmosphere withfaSapphirelaser system that Cut Work
generates 130 fs pulses at a central wavelength of 800 nm, with a 1 kHz repetition rate. TRE! 8 uture vvor

gurrently, cell migration experiments are underway to quantify the effects of line width, su
ghemistry treatment and fabrication method on migration velocity, distance and directional
4 persistence. Future studies will include implementation of nanofiber substrates, other pol
Interest to mimic the stiffness and surface chemistry of vanouso fiber-like structures and a
concentration gradient generator to test a range ehagtatory therapy concentration levels.

mm diameter laser beam was focused on the samples using a 10x microscope objective
NA of 0 ,0fl18 umt Athree gimensional translational stage moved the sample unde
beam with a velocity of 1.5 mm/s which results in 12 pulses per spot. Pulse energies of 1
3 uJ which correspond to lastunenciesof 0.9 and 2.d/cn?. Several scans were performed in
each groove with different spacing in order to obtaedesiredine width.
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Femtosecond laser schematic Polystyrene before ablation




