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Adjust flow rate based on syringe diameter

Adjust flow rate based on syringe pump hardware
(ie. threaded rod + motor steps/revolution)
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ELECTRONICS + SOFTWARE

Custom Designed and Milled Control Board

Arduino software running on Atmel MCU
Components are soldered onto a custom PCB

Board is programmed via ISP
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Electronic motor control
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HARDWARE

3D printed Syringe pump

CAD files are available to download,
modify and 3D print

Stepper motor and threaded rod are specified

Control pressure to move fluid
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BIOLOGY

Microfluidics chip + tubes
3D printed chip with fluid mixing channels

Connect tubes with syringe

Fig. S6 | Operation of the syringe pump. From Top to Bottom: A user interface (Ul) (Fig. S10) was designed
in Processing and enabled the user to control the syringe pump. Depending on the desired pumping
direction, flow rate & volume and the hardware settings (syringe ID, thread dimension, steps per revolution of
the motor), the Ul sent a G CODE command to the electronics firmware with the desired motor rotation
direction, speed and number of steps. The circuit board (Fig. S9) received the G Code command and
translated it into electronic motor controls that moved the stepper a certain number of steps at the desired
speed and in the desired direction. Each motor step moved the syringe a small distance; pushing a small
amount of fluid in or out of the dispensing needle top.



