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Fig. S1. (a) The fluorescence imaging results of a series of EP standard concentration droplets and the DMEM

medium droplets after mixing with certain time ejected EP tiny droplets. (b) The calibration line of drug EP

concentration towards the fluorescence intensity. (c) jetting voltage and (d) jetting time on jetting volume with

the jetting bar width from 50 um to 400 um. The jetting frequency was fixed at 800 Hz. The drug used in the

experiment was EP.



Fig. S2. The images of the splash pattern of the daughter droplets with the different parameters. (a) A jetting
bar width of 200 um, jetting voltages of Vp-p 556 V, 660 V, 768 V, 864 V, 980 V, 1020 V, and a jetting frequency
of 800 Hz ; (b) a jetting bar width of 400 um, a jetting voltage of Vp-p 1020 V and jetting frequencies of 800 Hz
and 900 Hz.
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Fig. S3. The image for the chip with single drug dispenser.
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Fig. S4. Single-drug screening on a digital microfluidic (DMF) chip with an on-chip drug dispenser. Representative
images of the on-chip drug epirubicin (EP) toxicity results for (a) breast cancer cells MDA-MB-231 and (c) breast
normal cells MCF-10A after 24 h culture with various concentrations generated by the drug dispenser. The drug
epirubicin (EP) toxicity test results for (b) breast cancer cells MDA-MB-231 and (d) breast normal cells MCF-10A

for 24 h both on-chip and off-chip (96-well plate). Abbreviation: I1Cso, half maximal inhibitory concentration.
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Fig. S5. The image for the chip with multi-drug dispenser.
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Fig. S6. The illustration for the fabrication details and chip assembly.
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Fig. S7. System setup. The DMF system included four parts: the DMF chip, control electronics (power supply,

signal generator, PCB board), a fluorescent microscope and a custom software.

Table S1. Combination drug screening of MDA-MB-231 off-chip (cell viability determined with CCK-8)



Off-chip result

cis concentration  ep=0 error ep=0.1 error ep=2 Brror
100, (0 0. 27 0,01 0.35 0,03 0. 30 001
50, 00 0, 38 0, 0B 0, 43 0,01 0,38 0, 00
25, 00 0. 53 {0, Q0 0., 45 0. 01 0. 39 0.01
12. 50 0. 58 (.03 .51 0.01 0. 41 0. 00
6. 2% 0, a7 0, 03 0. 52 0, 02 0. 44 0. 01
313 0, 76 0. 00 0.55 .01 0, 44 0. 03
1. 56 0. B2 0. 07 0. 62 0.02 0. 41 0. 02
0.78 0. B4 0. 03 0. &5 0. 07 0. 45 0.01
0. 39 0, a0 0, 04 0, 76 0,03 0. 47 0.01
0. 00 1. 00 {1, O 0. 78 0. 02 0. 46 0. 01
ep concentration  cis=0 ErTor cis=l BrTor cig=10 BrTOoT
R0, 00 0, 38 0. 01 0. 28 0. 01 0. 26 0. 01
25, 00 0,39 0, 04 0. 30 0,03 0.31 0,02
12,80 0, 44 0,02 0. 40 0, 00 0. 34 0. 04
6. 25 0. 59 0,02 0. 49 0. 02
3.13 051 0, 06 0.53 0, 00 0. 49 0,03
1. 56 0.6l 0,02 0. 62 0. 05 0. 48 0,01
0.78 0. 62 0.03 0. 65 0. 01 0. 54 0. 04
0. 39 0,72 0. 0% 0. 69 0, 00 0. 56 0. 04
0. 20 0. 85 0. 02 0. G& 0. 04 0. 54 0. 02
0, 00 1. Q0 {0, 00 0. 72 0. 01 0. 61 0. 06

6 replicates



