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Q Why we need a thermocycler

e Multiply DNA
e Analyse it
e Clone it



Q Industry Standard

Paul Hartzog - CC-BY-SA 2.0



@ Hacks

OpenPCR
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Picture by GaudilLab
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0 Open qPCR




0 Design Constr

e PCR tubes
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Q Biohack Academy Thermocycler




@ Bill of Materials

No

o OO0 B~ W N

11
12
13
14
15
16

Amount

Description

Power resistors

10K NTC thermistor
Rotary encoder
Knob

Power switch

DC power jack

12V 5A Power supply
Push button

10K resistor

Rubber feet

12C LCD display
MOSFET

12V 80 mm Axial Fan
Diode

Breadboard

Custom milled PCR tube block

Supplier NL

Farnell

Farnell, HackerStore, iPrototype

Farnell, iPrototype, EOO
Farnell

Farnell, iPrototype
Farnell, EOO

Farnell, EOO
Farnell,iPrototype, Sparkfun
Farnell, EOO

Conrad

iPrototype, Hackerstore
Farnell, EOO

Farnell, EOO

Farnell, iPrototype, EOO

Farnell. iPrototype

Cost
0.64
0.27
0.42
0.23
0.71
0.85
38.13
0.47
0.03
0.08
8.95
0.90
3.25
0.19
2.56


http://nl.farnell.com/webapp/wcs/stores/servlet/ProductDisplay?catalogId=15001&langId=31&urlRequestType=Base&partNumber=1292531&storeId=10168
http://nl.farnell.com/avx/nd06p00103k/thermistor-ntc-10kohm-10-radial/dp/1672384
https://www.hackerstore.nl/Artikel/156
https://iprototype.nl/products/components/sensors/thermistor
http://nl.farnell.com/alps/ec12e1240406/encoder-vertical-12mm-12det-12ppr/dp/2065052
https://iprototype.nl/products/components/buttons-switches/rotary-encoder
http://www.eoo-bv.nl/index.php?_a=viewProd&productId=9553
http://nl.farnell.com/multicomp/cr-r4-7/knob-soft-touch-d-shaft-black/dp/1440012?ost=1440012
http://nl.farnell.com/webapp/wcs/stores/servlet/ProductDisplay?catalogId=15001&langId=31&urlRequestType=Base&partNumber=4710368&storeId=10168
https://iprototype.nl/products/components/buttons-switches/rocker-switch-large
http://nl.farnell.com/multicomp/jr1819-rohs-psg01769/socket-low-voltage-2-1mm-chassis/dp/1216726
http://www.eoo-bv.nl/index.php?_a=viewProd&productId=14342
http://nl.farnell.com/ideal-power/jyh32-1205000/adaptor-ac-dc-desktop-12v-5a/dp/2532631
http://www.eoo-bv.nl/index.php?_a=viewProd&productId=13247
http://nl.farnell.com/omron-electronic-components/b3f4155/switch-projected-12x12x7-3-260gf/dp/1960977?ost=OMRON+ELECTRONIC+COMPONENTS++B3F4155&selectedCategoryId=&categoryNameResp=Alle%2Bcategorie%25C3%25ABn&searchView=table&iscrfnonsku=false
https://iprototype.nl/products/components/buttons-switches/momentary-push-button
https://www.sparkfun.com/products/9190
http://nl.farnell.com/te-connectivity/cfr16j10k/resistor-carbon-10k-0-25w-5/dp/2329474
http://www.eoo-bv.nl/index.php?_a=viewProd&productId=7016
https://www.conrad.nl/nl/toolcraft-elastische-buffer-zelfklevend-pd2104sw-x-h-10-mm-x-4-mm-zwart-1-stuks-401489.html
https://iprototype.nl/products/components/led-lcd/lcd16x2-I2C-BL
https://www.hackerstore.nl/Artikel/82
http://nl.farnell.com/stmicroelectronics/stp36nf06l/mosfet-n-logic-to-220/dp/9935614?CMP=i-bf9f-00001000
http://www.eoo-bv.nl/index.php?_a=viewProd&productId=1279
http://nl.farnell.com/bisonic/sp802512l-03/fan-80x25mm-12vdc/dp/1832326
http://www.eoo-bv.nl/index.php?_a=viewProd&productId=13244
http://nl.farnell.com/on-semiconductor/1n4004rlg/rectifier-1a-400v-axial/dp/2533160
https://iprototype.nl/products/components/overige/diode
http://www.eoo-bv.nl/index.php?_a=viewProd&productId=10717
http://nl.farnell.com/pro-signal/psg-bb-400/breadboard-400-pin-white/dp/2503765
https://iprototype.nl/products/accessoires/breadboards-prints/halfbreadboard

Q Custom block
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Q Program stages

e Each stage goes through 3 states:
e Ramp up to a set temperature
e Keep the temperature stable
e Cool down




Stages and States

Steady
State: 2

Steady Cooling
. State: 2 State: 3
Cooling
State: 3 —_—)
Ramping Ramping
State: 1 State: 1
Coolin
Ramping Steady Statel' g
State: 1 State: 2 '
—_— —_—
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@ Gel rig and power supply




Q Bill of Materials Gel Box

No

Amount

Description

Banana adapter (black)
Banana adapter (red)
Banana cable (black)
Banana cable (red)
3mm Acrylic sheet
Acryl glue

Platinum Wire

Supplier NL
AlleKabels
AlleKabels
AlleKabels
AlleKabels
Plexiglas.nl
DIY shop

Sigma Aldrich

Cost

0.60

0.60

3.85

3.85

90.10


http://www.allekabels.nl/banaan-stekker/39/1067383/banaan-chassisdeel.html
http://www.allekabels.nl/banaan-stekker/39/1067384/banaan-chassisdeel.html
http://www.allekabels.nl/banaan-stekker/39/1064779/meetsnoer.html
http://www.allekabels.nl/banaan-stekker/39/1064782/meetsnoer.html
http://www.plexiglas.nl/
http://www.sigmaaldrich.com/catalog/product/sigma/ep1330?lang=en&region=NL

|ORodeo kit

http://www.iorodeo.com/content/electrophoresis-power-supply-Kkit

@® IORodeo

Smeart Lab Technalagy

TEAM  CONTACT SHIPPING AND FETURNS SENRCH LOGIN

home store hardware software projects blog docs

Home » Store + Gelimaging - Bocrophores's

Electrophoresis power supply kit

K
SKU: MG-03

Kit for making 2 25-100 V variab/e powear supp'y for electrophoresis as described in this Decumentation.
Each elecirophcresis power supply kil comsae wizh 1he following parts:

Power supply PCB
Electronic components - 20 *hrough-hols companents for sciderrg onto the PCB

Enclosure - [he kit comes with a acrylic enclosure with differam color options avallable. The arclosure 12 vary aasy ta assembie.

Ve racommend usirg an anclosure when tha power supply Ie In use. For makeare tha: prefer 10 design a2 custom enclosure we have  wus T
e Q@SS o B

added the option tc purchase the kit without the enclcsurs in the cptions balow
Hardwars - & of the hardware for maxing the power supply including screws, standoffs and mini-screwdrivar $65.00

Additioral acceszories you will nee:

15V, 1.6A power supply with a 2. 1mm plug, center +ve

Banana jack/tanana plug cakles for connecting to the miri-gel electrophorasis iank
Prica: $65.00

Select acrylic enclosure color from these options: *

| Ambear
~ Blug
~| Clear

- (Arean



@ Nixie Power Supply

Nick De Smith

NHMdS HU Nixzie S
Y1, 44

http://www.desmith.net/
NMdS/Electronics/
NixiePSU.html



http://www.desmith.net/NMdS/Electronics/NixiePSU.html
http://www.desmith.net/NMdS/Electronics/NixiePSU.html
http://www.desmith.net/NMdS/Electronics/NixiePSU.html

0 What's a Nixie?
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Q Documentation

@BIOHQCK Acaderny Clesses Diecuss Organieme Participante Regos o m

Participants

Each participant in tre BioHack Academy creates a dccumentation page to snare their exper ence,
designs and resulis.

Here you may find the irstructions to create your own G thub page. You are alsc free tc choose any
othcr dccumentation / b og plattorm.

Plezase send the lin< to your documentiation site as soon as it is setuc (o pieter@wazag org.

¢ BicC ub Tokyo - Japan
o Coordinator page
BicHack Western Australia - Fertn
o Cocordinator page
o Ziggy Creilly
M Lab Lithuania
2

National Mugeum of Modern and Contempaorary Art - Scuth Korea

.

k=

Shenzhen Open Inncvation Lab - China
2
e The Sacial Media Workgroun, Uriversilty of New Mexico - LISA
s Kaitbryson
> Saorina Islam
Waag Socisty's Open Wetlat - Amsterdam
> Maria
> Raza



Q Next week

e Mid term presentations
e 5 minutes each
e What is your idea?

e How are you planning to do it?
e How will it be documented?



These slides are published by Waag
Society under CC-BY-SA 4.0 license




