MassBioEd  Workshop
DIY Biotech: Building & Using Homemade Biotech Equipment


Miscellaneous Equipment

Pipets  

Supplying a lab with classroom full of micropipettes can be an expensive proposition.  While they are a must if you[image: image1.png]


 need to measure a very small amount of liquid very accurately, most homemade biotech does not need to be that exact.  The small disposable plastic needle-point pipets work just fine for most needs.  These pipets can measure amounts as small as 10µl, just right for loading DNA into a gel.

If you need the pipets sterile, let them sit in a bottle of rubbing alcohol for a while, then wrap them in a paper towel to let the alcohol evaporate.  They should be sterile enough for most anything you need them for.

Carolina Biological sells them in packs of 100 for $17.50.

If you can’t find the needle-point pipets or if you have a supply of the large 6” plastic pipets, a simple manoever can turn them into needle-point pipets.  Grab the tip of the pipet with a pair of pliers and pull.  With a little practice, you will be able to pull the plastic into a perfectly fine needle-nose.  Cut off the end that was flattened with the pliers and you are ready to pipet. 
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Boiling Water
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There are many instances where we must heat something in boiling water in the lab – such as melting agar for gel electrophoresis.  I always used a hot plate and beaker for this, but my friend Steven Nestanpower at New Bedford High showed me a better (cheaper) way.  He boils his water in a Hot Pot and places his tubes of agar in the pot.  Works just as well as a hot plate and beaker for a fraction of the cost.

Sterilizer

There are many ways to sterilize equipment – 10% bleach, 70% alcohol, UV light – but nothing works quite like steam and pressure.  For this, a kitchen pressure cooker or canner works fine.  For good results, items should be steamed at 15psi for 30 minutes.  15 psi is the standard for home pressure cookers, so all you need to do is time 30 minutes from the time the steam starts rocking the little weight on the lid.

The first step – and most important – is to read the instructions that came with the pressure cooker.  There should [image: image4.jpg]


always be water in the cooker.  If the steaming stops, it is probably out of water and should be turned off immediately and let cool before opening.

To sterilize liquids, place about an inch of water in the bottom of the cooker.  Put the liquid you need to sterilize in an Erlenmeyer flask – only fill about half way to prevent the liquid from bubbling out.  Cover the flask with aluminum foil.  Push the foil a little way into the flask.  This will cause any liquid condensing on the foil to drip back into the flask.

To sterilize instruments, make sure they are above the water level.  You can make a platform to rest them on by placing a couple of cans in the sterilizer and resting your instruments on them.  

Light Box

When running DNA through a gel in a DNA Electrophoresis experiment, it is not possible to see the bands of DNA until they are stained.  A common way to stain the DNA is with methylene blue.  After the DNA has been stained, the gel is put on a light box to visualize.  Here are a few ways to make a homemade light box:

1. Use an overhead projector.  Not only will the DNA bands be visible, but also you can project them on a screen for the whole class to see.

2. Put a light in a box.  Place two pieces of clear glass or Plexiglas on top of the box with a piece of white paper towel sandwiched between the glass.  If you can get some, use two pieces of while Plexiglas – that way you won’t need the paper towel.

3. Tape a piece of paper towel to the inside bottom of an aquarium.  Turn the aquarium upside down over a light.  

Bacteria or Yeast Spreaders

To spread bacteria or yeast over an agar plate, you will need a sterile tool to do the spreading.  There are a number of items that you can use for this purpose:

1. Use a toothpick.  Toothpicks are sold sterile.  So any new package of toothpicks you buy are ready to use.

2. Cut long strips of paper and fold them lengthwise for stiffness.  Then sterilize them in the pressure cooker.  Place a couple of cans inside the cooker to create a platform to keep your paper spreaders out of the water.  Wrap your spreaders in paper towels, then place them on the cans and sterilize.

3. 3. Purchase a few bacteria loops – either the reusable metal ones or the disposable plastic ones.  After using once, put them in a flask with 70% alcohol to sterilize. After they have been in the alcohol for a while, wrap them in aluminum foil and they are ready for the next class.  Stopper the flask and save it until you need to sterilize the loops.

Petri Dish

Bacteriologists grow their bacteria in Petri dishes - round clear plastic or glass dishes with a cover.  Agar, the stuff that the bacteria grow on, is poured into the Petri dish and allowed to solidify before the bacteria is added.  Here are a couple of substitutes for Petri dishes:

1. Baby Food Jars
Baby food jars can be sterilized in a steam sterilizer.  Once they are sterilized, the agar can be poured in them and closed with the cover.  Make sure that you do not screw the cover down tight, as the bacteria need oxygen – so just rest the cover on the jar.

2. Cardboard Milk Cartons
To make a milk carton Petri dish, you will need two milk cartons – one wider than the other.  A half gallon and a pint milk carton work well.  Cut off the bottom ¾ inch of the quart milk carton.  This is the bottom part of the Petri dish.  Next cut off the bottom 5/8 inch of the half gallon milk carton.  This is the cover of your Petri dish.  
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