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This file includes:
1. Supplementary Video-S1:
Generation of single emulsions under different flow rate ratios.
This video demonstrates the process of producing W/O emulsions using the same
needle at a needle position of L=570 um under flow ratios of Qc/Qd=40 and 100. The

video is recorded at 100 fps and played at 25 fps.

Video;1.mp4

2. Supplementary Video-S2:

Generation of single emulsions with different needles.



This video demonstrates the process of generating W/O emulsions using needles of
different diameters (ID=60 um and 160 pum) at the same flow ratio of Qc/Q4=80 and
identical needle positions (L=570 um). The video is recorded at 100 fps and played at
25 fps.
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Video-2.mp4

3. Supplementary Video-S3:

Generation of single emulsions at different needle positions.
This video demonstrates the process of generating W/O emulsions using a 60 um
diameter needle at different needle positions (L=570 pm and 100 um) at the same flow

ratio of Qc/Qd4=40. The video is recorded at 100 fps and played at 25 fps.

Video-3.mp4
4. Supplementary Video-S4:

Generation of double emulsions with varying number of encapsulated droplets.
This video demonstrates that double emulsions with 1-3 inner droplets are generated
with different flow conditions. The flow conditions are (1) Q=5 pL/min, Qm=16
pulL/min, Qo=240 pL/min, (2) Q=5 pL/min, Qu=18 pl/min, Qo=200 pl/min, (3) Q=5
uwl/min, Qm=25 pl/min, Qo=140 pl/min, respectively. The video is recorded at 100 fps
and played at 25 fps. (Qi denotes the flow rate of the inner phase; Qm denotes the flow

rate of the middle phase; Qo denotes the flow rate of the outer phase).

Video-4.mp4

5. Supplementary figures



Figure S1 Adjustment of needle positions in our designed microchannel.



