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Supporting Information 

 

Fig. S1. Device fabrication processes. The device is composed of two PDMS layers. 
The first layer (substrate layer) has microfluidic channels and microwells coated with 
polyHEMA to avoid cell adhesion. The second layer (blank cover layer) is used to 
enclose the channels in the substrate layer. These two PDMS layers (substrate and 
substrate layers) were fabricated using standard soft lithography processes separately 
and then bonded via plasma oxygenation.  
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Fig. S2. Test of selectivity in cell adhesion without and with polyHEMA coating. (a) 
Without polyHEMA coating, we observed that cells adhere in and around the microwell. 
(b) With polyHEMA coating inside the microwell, cells can only adhere outside, but not 
inside the microwell.  
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Fig. S3. Average size of spheres in upstream and downstream microwells in an array of 
1,024 microwells. No significant difference was observed both in the large (450 µm) 
and small (250 µm) microwells demonstrating uniform-size spheres can formed across 
the entire device. 
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Fig. S4. A sphere retrieved from the device after 48 hours of culture. (scale bar: 100 
µm) 
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Fig. S5. Long term sphere culture on chip. (a) A sphere on day 2 and (b) day 14. (scale 
bar: 100 µm) 
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Fig. S6. COMSOL simulations of particle trajectory in small (250 µm) and large (450 
µm) microwells. Cells were modeled as particles with 10 µm in diameter with 1.1X103 
kg/m3 in density. Flow rate was set to 300 µL per minute (comparable to actual flow on 
chip). 1,000 particles were introduced from the inlet and traced. (A) Flow velocity field 
of in a small microwell. (B) Flow velocity field of in a large microwell. (C) Trajectories 
of cells in a small microwell. (D) Trajectories of cells in a large microwell. More cells 
are captured in a large well than a small well. In this manner, the size of a sphere can be 
controlled by the size of microwells.  
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Fig. S7. Cells images after 3 days of 20µM cisplatin treatment: (a) Cells cultured in 
normal culture media (RPMI+10% FBS) and (b) Cells cultured in fibroblast 
conditioned media. Using LIVE/DEAD staining, we can visualize cell viability. 
Fibroblast conditioned media can significantly boost cell viability. (scale bar: 100 µm) 
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Fig. S8. LED Light source used in PDT. (a) The relative spectral power distribution of 
the Philips Lumileds LUXEON® Z Red (LXZ1-PD01) LEDs. (b, c) The picture of the 
assembled LED light source. Illumination intensity is 0.73 J/cm2/min with uniform 
brightness (difference < 10%) throughout the whole area.  
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Table S1. The cell viability of Methylene Blue alone (10 µM) control, light alone (60 
minutes) control, and sham control under 3 cell culture conditions (2D, 3D large sphere, 
and 3D small sphere). 


