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Figure 3.

Microfluidics related open source prototypes.

a: Assembled pairs of two types of third-party 3D-printed syringe pump designs.

b: A built of the Minidrop workstation.

c: 3D printed OpenFlexure microscope with custom built strobe LED illumination and pressure
control generating first proof-of-principle microfluidic droplets.

d: Custom open hardware Raspberry Pi hat with two modular controller boards: one for strobe
light control and one for pressure and flow control of samples.
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Figure 4.

Four versions of artificial flowers to automatize honey bee feeding.

a: The first version was built during the fellowship in 2016. It works as intended but is flimsy
and difficult to reproduce as it directly connects all parts by wires without a central PCB.

b: This version (2019) is easier to reproduce and is based on a PCB. However, the motor is
too weak for viscose sucrose solution.

c: A custom peristaltic pump mechanism was used but it is not reliable (2021).

d: The most efficient version facilitated a cup attached on a screwing mechanism situated
below a mesh on which a bee could stand and drink through once the cup is moved upwards
sufficiently (2022).
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Table 1.

Project overview.

Fellowship Event marking interface

Project for neuroscience

Published*’  homepage, GitHub,
Journal

Availability of  OSH modules

parts

Adaptability easy (uses Arduino and
comparable MCUs)

Community GitHub issues, E-mail

Unit cost ~30 EUR

Commercial ~7 devices, 10x more

alternatives expensive; most less
flexible and not multi-
platform compatible

Educational learning Arduino basics,

value parallel port signals,
soldering

Licensing CCBY 4.0

Impact several positive
interactions within the
research group, on
Twitter, and GitHub

Related fields cognitive neuroscience

Remarks the solution was needed

to continue research in
the lab

DIY Particle Detector for Open microfluidics

radioactivity

Kitspace.org, GitHub,
Journal

common analog
electronics parts, custom
PCB

possible but difficult due
to sensitive electronics

GitHub discussions, ~150
user builds

~25 EUR

10-100x more expensive;
abstract black boxes
hiding operating
principles

integrated STEAM
learning, nuclear physics

BSD, CERN OHL

outreach: social media &
blog posts; users:
students & teachers,
maker spaces; GitHub

nuclear physics, citizen
science, education

education and citizen
science as main focus
from the beginning
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for life sciences

GitHub, conference
presentation

3D-printing, CNC-
milling, custom PCBs
and parts

yes, key criterion for
doing novel research

GitHub, GOSH,
Heidelberg Biotop

~2000 EUR

10x+ more; expensive
where commercial
alternatives exist

mostly self-learning in
course of project,
shared online

CERN OHL

workshop,
conferences, basis for
further technology
development

life sciences

was an exploratory
project for a new field

Artificial flower
for bee feeding

GitHub,
homepage,
conference poster

modules, 3D-
printing, common
parts, PCB

yes, extremely
important

E-mail, personal

~50 EUR

10x price

teaching
behavioral biology,
self-learning

MIT

conferences,
colleagues

behavioral
neuroscience

needs to be
published at
intermittent

version
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