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Introduction 
 

This program is a collaboration between the University of Edinburgh UG iGEM team 
and the University of Glasgow iGEM team. 
 

The software is intended to run on the OS Syringe Pump hardware designed by 
Metafluidics user rjsilva. Metafluidics (www.metafluidics.org) is an online repository 
“for digital design files and other information necessary to reproduce or remix a 
microfluidic device”. It is maintained by the Community Biotechnology Initiative at the 
MIT Media Lab.  
 

The hardware files we used are available for free download here: 
https://metafluidics.org/devices/3d-printed-syringe-pump-for-pneumatic-control/  
 

The program was written using the Arduino IDE (www.arduino.cc), and should be 
uploaded to the syringe pump’s microcontroller using this program. 
 

 
What does this Program do? 
 

This code is designed to allow users to control the flow rates of fluids outputted from 
an array of OS syringe pumps. 
 

The speed of rotation of a stepper motor is determined by the interval between each 
step. This program calculates the step interval required to produce a user’s desired 
flow rate of fluid pushed out of the syringe, and the number of steps required to push 
all the fluid out a the syringe. 
 

To do this 3 parameters are required: 
 

• Desired flow rate (in microlitres per second) [between 0.4 ul/s and 32 ul/s] 
• Syringe diameter (in millimetres) 
• Syringe length (in millimetres) 

 

  

https://metafluidics.org/
https://metafluidics.org/devices/3d-printed-syringe-pump-for-pneumatic-control/
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Before you start 
 

1. Construct the OS syringe pump hardware using 3D printable files from: 
www.metafluidics.org/devices/3d-printed-syringe-pump-for-pneumatic-control/  

 

2. Download and install the Arduino IDE from: www.arduino.cc/en/Main/Software 

 

3. Download SMORE’s syringe pump controller program file on the Accessibility 
page. 

 

In your document viewer, unzip/ extract your downloaded file. 
 

4. Open the program in the Arduino IDE. 
 

5. Plug the Arduino Mega into computer running the code using the usb cable. 
 

The preparation is done! Time to control some syringe pumps! 
 
 

Using the Program 
 

When you have the program open, scroll down below the program information and 
you will see a section of the code titled “Pump 0 Variables”. (N.B. In programming 
numbering begins with 0, not 1) 
 

The variables controlled by the user are highlighted below: 
 

 
 

https://metafluidics.org/devices/3d-printed-syringe-pump-for-pneumatic-control/
http://www.arduino.cc/en/Main/Software
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Delete the current zero values and input your own desired ones. Do this again for 
pumps 1 and 2. 
 

Once all the variables have been inputted, look to the top of your window. There you 
will see a green bar with a number of buttons on it. 
 

 
Click the button with the arrow pointing right. This will upload the code to the 
microcontroller controlling the syringe pumps. Wait while the code is uploaded to the 
board, you will get a message confirming completion once it has done. 
 

At this point, the syringe pumps are ready to go. They are waiting for a signal to 
begin working. 
 

This signal will be sent over the serial port. To open this window, click the magnifying 
glass button in the top right corner of the window. You will see a window appear with 

the text: "Input any characters to begin main Loop". 
 

At the top of the serial port is a section where you can input text. Type in any 
character and press enter. The motors powering the pumps will begin to turn. 
 

Once all three of the pumps have completed their task, a message will appear in the 
serial port stating: "Disconnect Pumps from chip then input any character to reset 
pumps". Follow these instruction and again type in any character and press enter. 
The pumps will proceed to reverse to their original positions ready to be used again. 
 

WARNING: Remember to disconnect the pumps from the microfluidic chip, as 
the speed of the motors reversing is high, and may cause pressure damage to 
the chip’s channels. 
Improvements 

 

Changes could be made to improve the functionality of the program. Most 
importantly, an option to change the flow rate output of a specific syringe pump in 
response to a signal (e.g. a microscope detecting fluorescence) would allow open 
source syringe pumps to be used to sort cells. 
 


