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@ What’s Waag?

- Hackers & Designers Summer Camp / Teacher Ma_ker Camp:




Q We’re in Amsterdam

IMI-E
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{“Catch your pets in the pets in the wild”



@ We’'re Smart Citizens
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MakingSense — CAPs - EU H2020



Q We're DIY (to the extreme)
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TR\ DIY Human Enhancement Clinic






Q We take responsibility

doe het zelf
antibiotica




Q We create civic technology

- " BioHack Academy & Urban AirQ & Zelfie




Q We’re artists

“Dissecting Medical Futures” - Agi Haines



Q We're technology




research academy waag open

Creative Learning BioHack Academy Bootcamps
Creative Care Code Power Fablab Amsterdam
Future Heritage Fab Academy Festivals
Future Internet FabSchool Hacking Heritage
Open Design Minors Open Wetlab
Open Wetlab Teacher maker Camp Smart Citizens Lab
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ENJOY TODAY
HELP THOSE AROUNDYOU

S LAUGH S0

= = ALWAYS BE GRATEFUL

‘ x TRY NEW THINGS

% BE CQNTENT

HAVE PATIENCE =
LSTEN PARENTS _E;
| EARNFROMYOURMSTAKES

STAYCALM & CARRY ON S8
FORGIVE OTHERS| .:.'

SAY ! LOVE



VVhy you need to
Hack your Food
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0 Critical Art Ensemble - Free Range Grain 2003
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We have always been biohackers

Center for Genomic Gastronomy









@ Food Computing




@ Food Computing
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What it means to be a hacker

e Create & Share

e Freedom of inquiry
e Hostility to secrecy
e Sharing as ideology and strategy
e The right to fork

e Emphasis on rationality
e Distaste of authority

e Playful cleverness

Martin Hieslmair - CC-BY-NC-ND 2.0




Q Open Wetlab




Q More than just a space




Q The Other Dinner




@ Open Evenings: Mystery Meat
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Morality will not change
the food industry

Perhaps technology will?



Spirulina Maxima

Today’s hero



Q Cyanobacteria (algae)

Christian Fischer - CC-BY-SA 3.0



Green algae




Q Curly phenotype




Q Available in stores
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Q Best mixed with something sweet
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VVhat we are going to do



@ Open Design Process
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e Document your hacks! = 1\

e Make photobioreactors

e Foldable cardboard

e Assemble electronics

e Prepare growth
conditions

e Analyse medium and
sample

e Make tasty smoothies

e Discussion



Photobioreactor



Q Foldable photobioreactor

2O E
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Q What’s up with all the wires?

e Digital control
eDay / night light cycle
eLight monitor
e [emperature monitor
epH monitor (bonus)
e CD display



Growth Conditions



Q Growth conditions
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@ Light source

VISIBLE LIGHT WAVELENGTH COMPARISON OF
VARIOUS LIGHT SOURCES AND ANTIOXIDANT PIGMENTS
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Q Temperature

Spirulina
Growth Rate in function of the Temperatue (F°)
SpirulinaAcademia.com

Growth Rate
Optimum
89-980F
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Temperature (°F)



@ Selective mediun

Per liter | [@@\
NaHCO3 - 16 g
KNO3 DURE
NH4PO4
K2S504
MgSO4
Trace metals

Set to pH 14
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Wiring



Q Step O

Start with collecting all the parts

Light

Relay @ LCD Screen s€Nsor

lllllll

Breadboard mno thc breviat omm dl

You should also have an LCD strip and
a bunch of wires. The pH sensor is a
non-essential bonus.



@ Step 1

Wire up the Power and Ground lines

Connect port 2 and 3
to the breadboard,
as indicated by the N
cyan and brown lines. g
These are the digital
“data lines”.

LCD SCREEN
This panel is already woldered 10 the back of the LCD sreen
Please note the abbreviatons next to each pin

Power = Red = Vcc
Ground = Black = GND



@ Step 2

Connect the light sensor to the data lines

Digiad ight sansor

LED conmecton

Data = SDA = Cyan
Clock = SCL = Brown



Q Step 3

Connect the LCD to the data lines

Data = SDA = Cyan
Clock = SCL = Brown



@ Step 4 (Bonus step)

Connect the pH sensor

Digiad ight sansor

The signal from the
pH sensor must be

connected to Arduino
port AO
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LED conmecton

Signal = Orange



@ Step 5

Connect the temperature sensor

The signal from the g8
temp sensor must be &
connected to Arduinojgh
port Al |

Plug one side of the resistor

and one side of the temp sensor

in the same column on the
breadboard. The signal wire must
be connected to the same column.
The other end of the resistor is
connected to ground and the other
end of the temp sensor to power.

LCD SCREEN
This panel 13 slready soldered 10 the back of the LD screen
Please note the abbreviatons next to each pin

LED conmecton

Signal = Green —



@ Step 6

Connect the LED strip to the relay

Connect the LED strip__
ground to GND port ES
on the Arduino.
And the LED strip
Vcc to the Relay

LED conmecton

Digital signal = Purple !
12V Power = Banded Red = Vin (ardumo)



Q Power it up
Connect the 12V adapter to the Arduino

Digiad ight sansor

Arduino power
input jack

LCD SCREEN
This panel 13 slready soldered 1o the back of the LCD screen
Please note the abbreviatons next to each pin




Smoothies



——
() Wwhat to mix

One teaspoon is enough

Try to mix with sweet
flavours (or not)




Discussion



Thank you!

Keep in touch
pieter@waag.org
@pietervboheemen
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