Electronic Supplementary Material (ESI) for Lab on a Chip.
This journal is © The Royal Society of Chemistry 2019

Electronic Supplementary Information

Microfluidic Cap-to-Dispense (LCD): A universal microfluidic-robotic interface
for automated high-precision liquid handling

Jingjing Wang,§? Ka Deng,§? Chuging Zhou,§® Zecong Fang,® Conary Meyer,? Kaustubh Umesh-Anjali Deshpande,® Yi Zhang,?
Zhihao Li, Zhuni Chen,? Xiangiang Mi, Qian Luo,? Bruce D. Hammock,® Cheemeng Tan,*? Yan Chen*?, Tingrui Pan*®

9 Institute of Biomedical and Health Engineering, Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen, 518055, China
b Department of Biomedical Engineering, University of California, Davis, California, 95616, USA
¢ Laboratory of System Biology, Shanghai Advanced Research Institute, Chinese Academy of Sciences, Shanghai 201210, China
d|nstitute of Biomedicine and Biotechnology, Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen, 518055, China
€ Department of Entomology, University of California, Davis, California, 95616, USA

High speed images of droplet dispensing process.

The droplet has immediately emerged from the nozzle from the last ejection (t = 0.1ms); Within
a short duration, the droplet tends to move away from the nozzle, forming a characteristic
pendent shape (t =0.6ms); At a critical distance, the liquid bridge would break off and the droplet
completely departs from the nozzle (t =0.8ms); Asthe droplet further moves, it gradually evolves
into a nearly spherical shape with gravitational and inertial influences negligible under its
dimensions, while the residue fluid retracts back into the nozzle (t = 1.5ms); Finally, the residue
fluid completely returns to the nozzle surface and is ready for the next cycle of droplet ejection
(t=3.5ms).
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Figure S1. Stroboscopic images showing droplet dispensing process.

Combinatorial mixtures comprised of 3 color dyes and biological reagents.
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Figure S2. Photos of the 10 x10 array of combinatorial mixtures comprised of a)3 color dyes,
with red representative of cell suspension, purple of IPTG, and blue of LB buffer; and b)
biological samples of cell suspension, IPTG, and LB buffer.

Movie S1 Operational video of the automated uCbD



