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Why we need a centrifuge

Cambridge iGEM 2009

Damon Tighe



Industry standards

Magnus Manske - CC-BY 1.0



Centrifuge hacks

GoGoFuge Dremelfuge

OpenFuge Hackteria harddrive hack



Design constrains

Masur - CC-BY-SA 3.0



Notice

• NEVER test your centrifuge with a rotor attached



BioHack Academy design



Some pictures



Bill of Materials
# Amount Description

1 1 DC Brushless motor 800 RPM/V & Electronic Speed Controller

2 1 3.5mm connector

3 1 Rotary encoder

4 1 Knob

5 1 Power switch

6 1 DC power jack

7 1 12V 5A Power supply

8 1 Push button

9 4 Rubber feet

10 1 Sheet of 45cm x 95cm 3mm MDF

11 1 Heavy weight max 12cm diameter

12 1 Infrared sensor

13 1 I2C LCD display

14 1 6.8 KOhm resistor

15 1 220 Ohm resistor



• Brushless

• RPM / V = 810

• 12V, so 9720 RPM


• ESC 

• power limit

• voltage regulator

Motor



• Rotates infinitely

• 3 pins:


• GND

• State1

• State2


• 2 bits:

• 00

• 01

• 11

• 10


• Interrupt pins

• attachInterrupt()


• Demo code in Syllabus

24 steps rotary encoder



• Arduino I2C ports

• SLC -> A5

• SDA -> A4

!

• Libraries

• Wire

• LiquidCrystal_I2C

!

• Demo code in Syllabus

I2C Display



• Stabilizing the 
machine

Heavy weight



• Emitter

• Detector


!
• pulseIn() function


• http://arduino.cc/en/
Reference/pulseIn 

Infrared sensor

http://arduino.cc/en/Reference/pulseIn


Roller coaster

Public Domain



Centrifugal force

Inertial path

Circular path



Centrifugal force

Inertial path

Circular path

r



• 2 gram mass

• 7 cm diameter

• 10,000 RPM


!
• Surface speed: 3.6 m/s

• Energy: 0.0134 Joules

Kinetic Energy

Niels Noordhoek - CC-BY-SA 3.0



Wiring



Circuit scheme



Code tutorials

• Rotary encoder

• http://bildr.org/2012/08/rotary-encoder-arduino/


• I2C LCD

• http://playground.arduino.cc/Code/LCDi2c 


• Infrared sensor

• http://bildr.org/2011/03/various-proximity-sensors-

arduino/ 

• Arduino + Electronic Speed Controller


• http://www.instructables.com/id/ESC-Programming-on-
Arduino-Hobbyking-ESC/ 

http://bildr.org/2012/08/rotary-encoder-arduino/
http://playground.arduino.cc/Code/LCDi2c
http://bildr.org/2011/03/various-proximity-sensors-arduino/
http://www.instructables.com/id/ESC-Programming-on-Arduino-Hobbyking-ESC/


Rotor

NEVER test your centrifuge with a rotor attached



Practicals

Chlorophyll isolationDNA extraction

Tokyo Tech iGEm 2013 CC-BY-SA 3.0



Assignment
• Start sketching your bioreactor controller in Fritzing.
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