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DIGITAL PIPETTE
Open hardware for liquid transfer in self-driving laboratories

Self Driving Labs for Chemistry Pipette Design and Calibration

Problems with Automated Liquid Transfer

Accuracy is limited when pouring liquids with a 
robotic arm [1] 
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Self-driving labs built with general purpose robots and with common 
hardware can democratize chemical laboratory automation

Specialized hardware for lab automation is expensive and lacks flexibility

Precise liquid handling is an essential task in chemistry labs

Robotic Pipetting with Digital Pipette
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Three piece, 3D printed design

A linear actuator operates a standard 10 mL
syringe

The linear actuator is controlled by an Arduino via USB 
serial communication with the robot workstation 

Length of Arduino 
pulse signal controls 

the length of extension, 
which was calibrated to 

desired volumes by weighing 
the dispensed liquid

Proposed pipette costs less than 
200 USD in total; comparable to 

typical micropipettes used in 
chemistry labs
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Pulse Length vs. Transferred Volume

Systematic error and random error are 
within permissible percentage ranges 
specified by the international standard 
on pipettes (ISO 8655-6) [4]
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Specialized solutions for operating commercial 
pipettes with robotic grippers limit 
manipulation abilites [2]

Existing pipette automation requires expensive 
specialized hardware
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