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• Professor PUC Campinas (esperando 
validação de títulos)

• Professor visitante @Sussex 
Neuroscience

• Open Science Coordinator @Trend in 
Africa

• Founder @Open Neuroscience

• Professor visitante @Yobe State 
University

Hello

http://www.sussex.ac.uk/sussexneuroscience/
https://trendinafrica.org/
https://open-neuroscience.com/


• Open work fosters collaborations:

• 19 papers in 2019-2024 period (collaborators in Nigeria, USA, Brazil, Germany)

• Active support for 25 labs/groups in Sussex

• Teaching:

• Python programming, 

• 3D printing and design

• Intro to electronics

• Open Hardware best practices

• In 2023/2024 academic year:

• > 100 projects (repairs, new tools, teaching, invited talks, papers, reviews, etc)

• > 60k£ in savings (tool repair, customisation, etc)

Open Science Lab in numbers



Humans create tools...

Imagens de: https://en.wikipedia.org/wiki/Robert_Hooke

https://en.wikipedia.org/wiki/Robert_Hooke


Tools recreate humanity

Images: https://en.wikipedia.org/wiki/Robert_Hooke

https://en.wikipedia.org/wiki/Robert_Hooke


Modern microscopes...

By Chad Anderson, CC BY-SA 2.0 By Zephyris at the English language Wikipedia, CC BY-SA 3.0

https://commons.wikimedia.org/w/index.php?curid=45625745
https://commons.wikimedia.org/w/index.php?curid=13320450


Specific licenses guide the game of freely

shared resources.

Publicly funded research needs to generate

public goods.

We need to be able to scrutinize, replicate

and confirm them.

Open Source / Open Science



Reproducibility

- Only 39 out of 100 landmark papers in 

psychology are reproducible

- 50% of top cancer studies fail reproduction

Representation

- 96% of psychology studies are conducted 

with WEIRD participants

Access

- Public funded research is locked behind 

hefty fees by ~5 publishing companies

The current academic model is broken

Dr. Andre M Chagas Sussex Neuroscience

https://www.science.org/doi/10.1126/science.349.6251.910
https://www.nature.com/articles/d41586-021-03691-0
https://www.science.org/doi/10.1126/science.349.6251.910
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0127502


Open Science knowledge



Open Microscopes

Chagas et al 2017

- Fluorescence

- Optogenetics

- Thermogenetics

- macro/microscopy

- Behavioural tracking

Sharkey et al 2016Nunez et al 2017

- Track bacteria 

growth

- Macro/microscopy

- Fluorescence

- Optical scope

- Movement 

precision in 

Micrometers

https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2002702
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2002702
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2002702
https://pubs.aip.org/aip/rsi/article/87/2/025104/1021864/A-one-piece-3D-printed-flexure-translation-stage
https://pubs.aip.org/aip/rsi/article/87/2/025104/1021864/A-one-piece-3D-printed-flexure-translation-stage
https://pubs.aip.org/aip/rsi/article/87/2/025104/1021864/A-one-piece-3D-printed-flexure-translation-stage
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0187163
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0187163
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0187163


Open Microscopes

Chagas et al 2017

- Fluorescence

- Optogenetics

- Thermogenetics

- macro/microscopy

- Behavioural tracking

https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2002702
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2002702
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2002702


Open sourcing existing designs

Ellison et al, in prep



And remixing their use

Length = 2 m

Content by Cornelia Buehlman



Parallelization



Tools tailored for experiments and animal 
models

Rendering by Maxime Zimmermann

Baden et al 2013 neuron

https://twitter.com/MJY_Zimmermann


Innovation & inclusivity

Manguele et al in prep 

Human

Psychophysiology 

Lab



Open MRI



Open MRI

- Open, distributed development (Germany, 

Belgium, Uganda, Paraguay, Bolivia)

- ~20.000,00 Euros

- No need active cooling

- No need for recurring maintenance 

contracts

- Portable

https://www.opensourceimaging.org/2023/01/

09/first-open-source-mri-scanner-presented-

the-osii-one/

https://www.opensourceimaging.org/2023/01/09/first-open-source-mri-scanner-presented-the-osii-one/


On the economical impact...

461 citations



On the economical impact...

461 citations

Leveraging Open Source Technologies to develop scientific tools:
- Leads to economics SAVINGS OF AT LEAST 87% when compared to proprietary tools

- For some items there is enough saving to actually fund personnel.

PLUS:
- Replicability
- Modularity
- Customization
- Education

- Research projects are now mostly limited by imagination. We can build the tools to 
answer the questions. Reducing the limitation of “what can be done with the 
available tools”



On the economical impact...





Cambrian explosion of hardware

Figure by M Andina

https://github.com/amchagas/open-hardware-supply/blob/master/code/paper_database_analysis_files/figure-gfm/unnamed-chunk-4-1.png


• Online curated repository
• >150 shared projects

• https://open-neuroscience.com

• Distributed contributors across the world

• Tech stack itself is open source 
(https://github.com/open-neuroscience)

• Mastodon@open_neuroscience@fosstodo
n.org

• X: @openneurosci

• Linkedin: 
https://www.linkedin.com/company/open-
neuroscience

• Seminar series:
• >20 seminars

• >19.5k visualisations

• >1.2k watched hours

Open Neuroscience

Seminar Share project

https://open-neuroscience.com/
https://github.com/open-neuroscience
mailto:@open_neuroscience@fosstodon.org
https://www.linkedin.com/company/open-neuroscience


https://openhardware.spac
e

Best practices course/material

https://openhardware.space/


Repositories and online communities

● GOSH (http://openhardware.science/)

● Open Neuroscience (https://open-neuroscience.com)

● Hackaday.io (hackaday.io)

● Instructables (instructables.com)

● Journal of open Hardware (https://openhardware.metajnl.com/)

● HardwareX (https://www.journals.elsevier.com/hardwarex/)

● Appropedia (http://www.appropedia.org/Welcome_to_Appropedia)

● Hackteria (hackteria.org)

● Open Behaviour (http://openbehavior.com/)

● The behavioural forum (https://www.cost-teatime.org/about/thebehaviourforum/)

● Printables (https://www.printables.com/)

● NIH 3D exchange (https://3d.nih.gov/)

http://openhardware.science/
http://openeuroscience.com/
http://hackaday.io/
http://instructables.com/
https://openhardware.metajnl.com/
https://www.journals.elsevier.com/hardwarex/
http://www.appropedia.org/Welcome_to_Appropedia
http://hakteria.org/
http://openbehavior.com/
https://www.cost-teatime.org/about/thebehaviourforum/
https://www.printables.com/
https://3d.nih.gov/


OH as a tool for developmnent



To go far, go together..



Go together

In the last 10 years, ~330 students in intensive Open Source training



Locally developed tools...



...for data collection



Fast response in COVID-19



BioRTC



OpenFlexure

Sharkey et al 2016

https://pubs.aip.org/aip/rsi/article/87/2/025104/1021864/A-one-piece-3D-printed-flexure-translation-stage
https://pubs.aip.org/aip/rsi/article/87/2/025104/1021864/A-one-piece-3D-printed-flexure-translation-stage
https://pubs.aip.org/aip/rsi/article/87/2/025104/1021864/A-one-piece-3D-printed-flexure-translation-stage


OpenFlexure



Malaria detection using OSH

A

B

C

https://en.wikipedia.org/wiki/Yobe_State#/media/File:Nigeria_Yobe_State_map

.png



Detecting Malaria leveraging open 

hardware

2025\2026: 

1) Train ~400 health agents in building, 

operating, and maintaining OH microscopes 

and smear making machines

2) Telepathology infrastructure in 

collaboration with Daniel Rosen’s team @ 

University of Houston

Malaria detection using OSH

https://en.wikipedia.org/wiki/Yobe_State#/media/File:Nigeria_Yobe_State_map.png



Title

~ 450 years to degrade

~ 1M bottles sold/minute

- Using open source tech, we are 
recycling them into 3D printing 

filament.

Data from 
https://www.nationalgeographic.com/environment/article/plastic-bottles

Precious Bottles

https://www.nationalgeographic.com/environment/article/plastic-bottles


Title

~ 450 years to degrade

~ 1M bottles sold/minute

- Using open source tech, we are 
recycling them into 3D printing 

filament.

Data from 
https://www.nationalgeographic.com/environment/article/plastic-bottles

Precious Bottles

https://www.nationalgeographic.com/environment/article/plastic-bottles


Thank you!

andre.maia@puc-campinas.edu.br

@amchagas@neuromatch.social

@iamchagas.bsky.social

mailto:@amchagas@neuromatch.social

