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Detailed BloC-Printing Procedures.  

Before use, the BloC-Molds were cleaned with deionized water and then dried under pure N2. 

The devices were assembled by placing the BloC-Mold in contact with a polystyrene (PS) or 

glass dish, or soft polyethylene napthalate (PEN) membrane (Life Technologies Corp.) and 

degassed in a vacuum container for 5 min. After degassing, culture medium was pumped into the 

channels with care to avoid bubble formation. For the cell test, adherent cells grown in culture 

dishes were detached with trypsin. After centrifugation at 1,000 rpm for 1 min, the cells were 

suspended in culture medium at a density of 10
6
ï10

7
 cells/ml. Suspended cells were placed in the 

inlet and pumped into the channels. Flow was maintained by connecting the outlets to a negative-

pressure control system, and flow rates were kept to less than 100 ɛm/s to avoid damaging the 

cells. After cells were anchored by the traps, unanchored cells were washed away by replacing 

the cell suspension with culture medium. The negative pressure was turned off to allow in situ 

cell adhesion to the surface of the culture dish in a cell incubator with 5% CO2. After cell 

adhesion occurred (typically 30ï60 min), the BloC-Mold was carefully detached from the cell 

culture dish to obtain the cell array. The BloC-Mold may be cleaned with isopropanol and water 

and reused hundreds of times without loss of function.  

For sequential cell anchoring by long-tailed traps (Fig. 3F-G), the first cell type was 

loaded from top to bottom. After adhesion of the first cell type, the second cell type was loaded 

from the bottom to the top. Other steps were the same as described above. 

Theoretical Calculation of Fluid Resistance.  

The fluid resistance along Path 1 and Path 2 (Fig. S2A) was estimated using the previously 

described (1, 2) formula: 

 

Here, R1 and R2 are the fluid resistance of Path 1 and Path 2, respectively. Other 

variables comparing path 1 versus path 2, respectively, are path length L1 (18 ɛm) versus L2 (8 

ɛm), path depth a1 (12 ɛm) versus a2 (12 ɛm), and path width b1 (22 ɛm) versus b2 (3 ɛm). 

Therefore, R2 is 41-fold greater than R1, and individual cells prefer to flow along path 1 

following the Zweifach-Fung bifurcation law. When a concentrated group of cells is applied, 

temporary blockage of Path 1 forces cells to flow along Path 2, following the same law in a 

dynamic manner. 
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Fig. S1. Design and structure of a hook-shaped single-cell trap. (A) Detailed dimensions of the 

trap in a BloC-Mold. (B) Cross-sectional image showing the channel height of 12 ɛm.  

 

  



 

Fig. S2. Flow mechanism in BloC-Printing. (A) Ratio of the fluid resistance around a single trap. 

The fluid resistance along Path 2 (R2) is 41-fold greater than that along Path 1 (R1), according to 

a theoretical calculation. (B) Due to the large gap in Path 1 (22 ɛm) and cell flexibility, even the 

largest cells (marked by asterisk, 26 ɛm in width) can smoothly flow through the channel 

without blocking it. (C) Trapping cells of four different sizes (indicated by numbers 1ï4). (D) By 

slightly increasing the negative pressure (from ī1 psi to ī3 psi), trapped cells can be precisely 

positioned. SK-BR-3 cells are shown in all images, and scale bars are 20 ɛm. 

 

  



 

Fig. S3. Large-scale image of single-cell trapping. The array is composed of 13 × 18 traps with 

SK-BR-3 cells. Scale bar is 40 ɛm. 

 

  



 

Fig. S4. Adhesion of SUM 159 cells to substrates outside and inside the BloC-Printing device. 

Suspended cells are separately seeded onto polystyrene (PS) and glass substrates by randomly 

spreading with a pipette (A and C) or by precisely positioning with a BloC-Mold (B and D). Cell 

morphology is monitored for the first 2 h to assess cell adhesion. 

 

  



 

Fig. S5. Adhesion of 3T3 fibroblasts to substrates outside and inside the BloC-Printing device. 

The same procedure was used as in Fig. S4. 

  



 

Fig. S6. Analysis of the precision of BloC-Printing. (A) The 16 × 44 printed single-cell 

microarray, with yellow lines to indicate the fluorescence-intensity profiling. (B-C) A plot of 

cellular fluorescence intensity versus cell position. Due to cellular heterogeneity, variations in 

fluorescence were observed, but the positions of the cells are very reproducible, determined 

precisely by the designed trap microarray. SK-BR-3 cells were used, and the scale bar is 100 ɛm. 

 

 

  



 

Fig. S7. Long-term cell viability and growth assay inside the BloC-Printing device with the 

integration of automatic flow of medium. (A) Scheme of the gravity-induced automatic flow of 

medium. Medium at the inlet is refreshed every 12 h. (B-D) MDA-MB-231/GFP cells continue 

to divide and propagate within the BloC-Mold for 48 h. (E) Striped cell pattern with 20-µm 

spacing is well retained after removal of the BloC-Mold at 48 h. (F) The spacing disappears due 

to cell migration 12 h after removal of BloC-Mold. (BïF) Left panels, bright-field image; right 

panels, fluorescence image. 

 

  


