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Urs Gaudenz

" Urs Gaudenz is
microengineer and worked
for Swiss high tech
companies in the field of
micro sensor technology.

" Several years of
experience as a
consultant in innovation
management

" Lecturer for product
innovation at the Lucerne
University

" Founder of GaudilLabs,
creative spaces for
working, thinking and
living where culture and
technology meet.
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Old Radio - Comes with the full Schematic
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Source: http://wearcam.org/veillanceloT.htm
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Reverse engineering a DNA Sequencing Machine

* [llumina HiSeq2000

* Reverse engineering Hardware CONTROLLER
* Crowdfunding for Open Software sen2
. 660 rm
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[ HiSeq2000 - Next Level Hacking X | &
<« C @ hitps;//hackteria.org/wiki/HiSeq2000_- Next Level Hacking
LEDMODETMPST
o2 LEDMODETMPST 0= single mode / 1= Full size blue nightrider sweep.
Emission Filters
EM2VL DNpln | EM2VL_DN p=[9..91/10,20,40] (percent)
EM2VL_UPpin  EM2VL_UP p=[9..91/10,20,40] (percent)
EM2ROV_DN\n | EM2RDV_DN v v=(9.9110
EM2RDV_UP\n | EM2RDV_UP v v=[9.91]10
EM201n
EM20n
={0,1]/a= , b=inPathSensor , c=OutOfPath :
e SBRD 0100 abcd=[0,1]/a= , beinPathSensor , c=OutOfPathSensor
=/ position = IntoPath / OutOfPath / Unknown
Excitation Filters
EXsHMZin EXsHM2 5=[1,2] fiter path
5=[1,2] p=[-71,71] (ODO.4) / 270.0000 degrees / 71 Moved
EXSMV pin 2
‘Reflective’ to index 2 (OD2.5) 90 degrees
EXSVL pin =[1,2) p=[131072)
EXSCUR pin s=(1.2] p=[35]
Tilt Motor Control
3] (motor), p=[0..ca.34300] (6560 steps / mm) 0 =

https://www.hackteria.org/wiki/HiSeq2000_- Next_Level Hacking

CPTEAL BENCH

MIRROR

PRISM

COLIMATOR

FILTER /
MIRROA

J018 Urs Gaud e
GaudLabs, gaud.ch

‘Special LED nightrider mode.

Emission Filter 2, Down Velocity (Percent) (Down=out
of path, really is up)

Emission Filter 2, Up Velocity (Percent) (Up=in of
path, really is down)

Emission Filter 2, Read Down Velocity
Emission Filter 2, Read Up velocity
Move fiter Out of Path

Move flter In of Path

Read Filter Position (Sensor)

Home excitation filter 1 or 2 to laser-safe blocked
position.

Move Excitation Filter Wheel by p (71 = 90 degrees
35.5=1 step?

Set Excitation Filter Wheel speed?

Set Excitation Filter Wheel Current?
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Hackteria - Open Source Bio Art, DIY Biology and Lab
Equipement

" Open Knowledge Sharing

" International Collaboration

" Interdisciplinary Science Projects
" Community Science

" Open Labs

Hackteria Lab Bangalore (NCBS) Improvised, mobile Laboratory
Open Source Lab Equipment GaudiLabs



Lucerne University of
Applied Sciences and Arts

Building Low Cost Microscopes from Webcams

GaudiLabs Urs Gaudenz




Seeing the microscopic world, 400x
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http://artscienceblr.org/

Open Source Design for Laser Cutting in a FabLab
Hackreria WebCam Microscopy Stage Kit - 2013
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Hackteria Inverted WebCam Microscope

Open Source Lab Equipment GaudiLabs


http://www.gaudi.ch/GaudiLabs/generic-lab-equipement/microscope/

Customizable Design on Thingiverse.com

da.*"ii

Q, Entera search term o % You

-

m

MakerBot Thingiverse DASHBOARD EXPLORE CREATE

Webcam Microscope Stage

Microscope Width 120 []

Microscope Depth 105 I:l

Microscope Height G0 I:l ' B ®
Object Plate Depth 94 ]

Object Plate Width  70[_|
Object Hole Width 25 []
Object Hole Depth 20

Wheel Diameter 25

Base Material 2

[l
L]
v material
L]
L]

Plate Material 3

ap hitp://www_thingiverse .com/app: | Copy View Source @® Create Thing
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An the play goes on... Made in Taiwan
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Generic Lab Equipment - Computer WebCam Mikroskop
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http://www.youtube.com/watch?v=-BgTDjYrIV8
http://www.youtube.com/watch?v=-BgTDjYrIV8

Hard Disk Centrifuge

__

Gaudilabs

http://www.youtube.com/watch?v=uqalJNLLB78
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http://www.youtube.com/watch?v=uqa1JNLLB78
http://www.youtube.com/watch?v=uqa1JNLLB78
http://hackteria.org/wiki/images/5/55/HDD_GaudiLabs2.jpg

Light Bulb Incubator

Open Source Lab Equipment GaudiLabs


http://hackteria.org/wiki/images/b/b8/Electronic_Incubator.JPG

CD-ROM Spectrometer
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Bicycle pump Gene Gun

LY

http://hackteria.org/?p=1979
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DIY Open Source Generic Lab Equipment

http://www.gaudi.ch/GaudiLabs/?page_id=328

2015, Urs Gaudenz, GaudiLabs


http://www.gaudi.ch/GaudiLabs/?page_id=328

Gathering for Open Science Hardware

[}

'-Wor Open Science Hardware
, Chile rya‘h 2135~

Geneva, Switzerland | Santiago, Chile | Shenzhen, China | Panama
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GOSH Manifesto - 571 supporter worldwide

GOSH

Gathering for Open
Science Hardware

GOSH is accessible

GOSH is ethical

p..

GOSH changes the culture of science
GOSH democratizes science

GOSH has no high priests

GOSH has no black boxes

GOSH allows multiple futures for science

Open Source = Make Source of your work Openly available
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- Open Source Thermo Cycler for PCR

PocketPCR




Open Source 3D Printable Spectrometer

Optical Fiber used as a light guild USB Camera with cable and USB-
with a connector on each side. A connector.

Bt Setas Renst Ovtein

Diffraction Grating
1000 s/ inc

Optical Slit
01 mm x5 mm R
el Cuvettes For Liquids
Diffraction Grating and Light Emitting
Optical Slit Diodes (LEDs)

CE3PRO_FiberSpecBase - Ultimaker Cura

fle Edt  View Setings  Extensions  Preferences Help
Ultimaker Cura PREVIEW MONITOR
=) Creality Ender-3 Pro ' et v 5% pynamicQuaiity-0.16mm @ 100%  off o off

Zz

e®oBo
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DIY Mobile Gen Lab

N\ bento@

Bethan Wolfenden / Philipp Boeing - bento.bio
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OpenDrop - Digital Microfluidics Platfrom

i
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https://www.youtube.com/watch?v=FKR5nrJtj08

Interest form the Industry

/\ AUTODESK.

RESEARCH

Dot Silverman, Bio/Nano
Research group at
Autodesk Research

|
BEESEH
[[E!]IﬂIEIuF.E
| |

Perry Lam, Purchasing Officer, HAI
KANG LIFE CORPORATION
LIMITED (HKLife), Hong Kong,
P.R.China

[

invent

Hewlett Packard, Palo Alto

Open Source Lab Equipment
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Innovating Epigenetic Solutions

Jean-Luc Deladriere, diagenode,

Innovating Epigenetic Solutions

Diagnostics
Bruno Frey, Head Technology

Assessment Chief Technology
Office at Roche Diagnostics

Karan Kampani, RnD for
Roche Molecular Solutions
based in California

Tulasi Sivanesan , Systems
Engineering Requirement
Manger, Intel Corporation, USA

Ranjeet Alexis, Intel Capital

EUROIMMUN
2 09 9

Markus Cavalar, Head of molecular
infection diagnostics, Euroimmun,
Deutschland

]
SI I-A Rapid Integration®

Devon Johnston, Chief Operating
Officer & VP Association
Consortium Standardization in Lab
Automation (SiLA)

Ly@Gen.

Mark Nowakowski , LyoGen
LLC, San Diego, CA, USA

9 zepto

Gerson Aguirre, Director of
Microfluidics, Zepto Life
Technology, McGill University

GaudilLabs



Great Response form academics in US

Universes

B[V E {48
S

HARVARD

MEDICAL SCHOOL

Henry Lee, Ph.D., PostDoc
Department of Genetics
Harvard Medical School,
Cambridge

l - Massachusetts
Institute of
Technology

Luis Soenksen, PhD, Research

Fellow MIT, innovation &
Entrepreneurship activities

echerches
g i

Jeanette Nguyen, Kevin Lhoste,
Game Lab, Center for Research

and Interdisciplinarity (CRI), Paris,

France

Open Source Lab Equipment

COLUMBIA

U I VERSITY

Nathaniel Omans, Columbia
University Department of
Biochemistry, Zuckerman Mind
Brain Behavior Institute

I

MARQUETIE Philip Brisk , Dan Grissom,
UNIVERSITY As;ociate 'Professor' of Cpmputer
Science with the University of
Mike Bachmann, Biomedical California, Riverside.
Engineering — Bioelectronics,
Marquette University -w-
UNIVERSITY of

CALPoOLY WASHINGTON

SAN LUIS OBISPO

Sharon Newman, University of
Washington, Department of
Bioengineering, BioRobotics
Laboratory

Ben Hawkins, faculty
member at CalPoly, a
university in central
California
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DNA data storage on the OpenDrop platform

" "We demonstrate that 1 TB of data could be stored in a single spot of DNA
and successfully retrieved using this method"

Sharon Newman et all from University of Washington

just published a Nature Communications

https://www.nature.com/articles/s41467-019-09517-y?fbclid=IwAR288zDLTS
_ RMEF_FkkKN2Bd1A F2_SG_gpZu74gO-tZrrYDMuRSgSJtuuN4
Open Source Lab Equipment GaudiLabs



https://www.nature.com/articles/s41467-019-09517-y?fbclid=IwAR288zDLTSRMEF_FkkKN2Bd1A_F2_SG_qpZu74qO-tZrrYDMuRSqSJtuuN4
https://www.nature.com/articles/s41467-019-09517-y?fbclid=IwAR288zDLTSRMEF_FkkKN2Bd1A_F2_SG_qpZu74qO-tZrrYDMuRSqSJtuuN4

GlobalLAMP - Global Collaboration for
Low Cost PCR Diagnostics

* Quantitative real-time DNA amplification | &
is at the heart of diagnosing infectious | . °
disease I » I

e
 This project will change accessibility and r
affordability of this device

« The core of the project are researchers
from diverse geographical backgrounds,
expertise and socioeconomic origins

https://www.hackteria.org/wiki/GlobalLAMP-Paris
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Three Devices for qLAMP and qPCR < 1000 euro

gPocketPCR

—— Column E

—— Column F
“u10"

—_10

g

g
s Column K

4_‘__/ Column L

s Column M

.+« =« + .« | NinjagPCR GaudiLabs




Collaboration with MboalLab / Beneficial Bio Cameroon

Presentation at the Center D'Expertise De Diagnostic
Biologique Du Cameroon CEDBCAM
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Successfully run a qLAMP reaction from a Powerbank
during blackout
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Open Source DNA Code to produce enzymes

Home | AboutUs | My Account | Help | View Cat =

‘ Upen Biotechnology

| Search... a |

Home > Cloning >

EE E RS CR RO pOpenTaq Expression Vector

a Why Open
Biotechnology?

Price: $40.00 av1 | RS
5% This item qualifies for free shipping!

Froduct Code: POPENTAQ r Add to Wish List

B Core Principles
B Innovation Scholarships

B Free Deposit Service

Biotechnology Tools

B Cell Lines
B Cytokines ,ﬁ‘) Larger Photo Email a Friend
B ClOI"IiI‘Iﬂ Description
pOpenTaq is a plasmid vector for Tag polymerase expression. It was created by Open Biotechnology, Inc using synihetic biology and
B Standards and Ladders released for unrestricted use. This is what we use to produce Tag polymerase ourselves used in our own Open Master Mix.
B PCR pOpenTag Expression Vector datasheet
pOpenTaqg Expression Vector Expression Protocol
B Protein Production

This work (biological sequence) is licensed under a Creative Commons Attribution 3.0 Unported License.

visa @&

http://www.openbiotech.com/product_p/popentag.htm

Open Source Lab Equipment yhs- 110 penbioeconomy.org/projects/open-enzyme-collections/ GaudiLabs



	Slide 1
	GaudiLabs - A Third Place for Third Culture
	Urs Gaudenz
	Slide 4
	HiSeq – DNA Sequencer Hacking
	Hackteria – Open Source Bio Art, DIY Biology and Lab Equipement
	Slide 7
	Slide 8
	Open Source Design for Laser Cutting in a FabLab
	Slide 10
	Customizable Design on Thingiverse.com
	An the play goes on… Made in Taiwan
	Computer WebCam Mikroskop (2)
	Hard Disk Zentrifuge (2)
	Light Bulb Incubator
	CD-ROM Spektrometer (2)
	Bicycle pump Gene Gun
	Open Source Generic Lab Equipment - DIY
	Gathering for Open Science Hardware
	Slide 20
	Open Source Thermo Cycler for PCR
	Slide 22
	DIY Mobile Gen Lab
	Slide 24
	Interest form the Industry
	Great Response form academics in US Universes
	 DNA data storage on the OpenDrop platform
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Open Source DNA Code to produce enzymes

