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Houseley lab

Making solutions
Most protocols give solution recipes, Sambrook and Russell appendix 1 is also a good place to look.
Safety
Many of the chemicals used to make biological solutions are dangerous, even though the resulting solutions can be relatively harmless. 
Read the COSHH form for the experiment you are performing before you start making the solutions, and read the COSHH form on making solutions. These must also be signed to prove you’ve read them.

Be sure to read the safety information on the label before opening the bottle. 

Other useful points to remember:


Always wear a lab coat, and safety glasses never hurt!

Ensure that your gloves protect you from the chemical you are using

If the chemical says ‘do not breath dust’ then at least wear a dust mask, but ideally use a ventilated weighing area
Be careful with powders... whereas a harmful crystalline material such as guanidine thiocyanate can be safely handled outside a fume hood, a dusty material such as SDS is much more dangerous as it forms a dust cloud and should be handled in a fume hood. You cannot accurately weigh anything in a fume hood. Instead, dispense an arbitrary quantity of your chemical into a pre-weighed (including lid) bottle or plastic container in the hood, seal then weigh again. Calculate how much chemical you have, increase or decrease as necessary in the hood, weigh again, then calculate how much water to add to obtain a solution of the required concentration – add this in the hood and dissolve.


Always use toxic liquids in the fume hood


Rinse out glassware and plasticware before putting in the washing up


Always clean up spilled chemicals around balances
Acid vapours are very unpleasant, for example HCl released when making buffers with hydrochloric acid – pH meters are rarely positioned in a fume hood, but normally they can be moved. 
Concentrations of chemicals

These are given in various different forms. Unless specified otherwise, biological buffers are always made up in water.
g/L or similar – tells you exactly how much chemical to add to the solution.
% - for liquids, this is a direct proportion (ie. 80% glycerol = 80ml glycerol with 20ml water). For solids this is weight by volume (ie. 10% SDS = 10g SDS with water added to 100ml total volume). This can lead to strange-sounding solutions such as 100% TCA (100g TCA with water added to 100ml total volume).

mM – Molar, milli-molar, etc. Calculate the amount of chemical needed by:


weight(g) = concentration(M/L) x volume(L) x molar mass(g)


the molar mass should be written on the side of the bottle

Some buffers ask for mM concentrations of chemicals that come as liquids (eg: 1mM (-mercaptoethanol). This can be calculated but the concentration of the liquid stock can usually be found by asking Google (e.g.: pure (-mercaptoethanol is 14.2M, so 1mM is a 1 in 14,200 dilution of the pure stock).
For reference these are the SI unit prefixes



exa (E) 
1018    
1000,000,000,000,000,000
peta (P) 
1015    
1000,000,000,000,000
tera (T) 
1012    
1000,000,000,000


giga (G) 
109    
1000,000,000

mega (M) 
106    
1000,000

kilo (k) 
103    
1000

milli (m) 
10-3     
0.001

micro (() 
10-6     
0.000,001

nano (n) 
10-9     
0.000,000,001

pico (p) 
10-12    0.000,000,000,001


femto (f) 
10-15    0.000,000,000,000,001


atto (a) 
10-18    0.000,000,000,000,000,001
pH and buffers

pH is as important in biological reactions as reagent concentration – it is odd therefore that working balances are easy to find in most biology labs but working pH meters are much rarer. 
Using a pH meter
Turn on the pH meter and rinse the probe with water, blot off with tissue.
Check the calibration by testing the pH of calibration solutions (there should be a set of these with every pH meter, normally red is pH4.0, yellow pH7.0, blue is pH10.1). If the measured pH is off by more than ~0.1 pH units the pH meter needs to be re-calibrated – there should be instructions for doing this.
Re-wash the tip, dry and place in the solution needing pH-ing. 

Put a magnetic stirrer in the solution and start stirring. 
Add the appropriate acid or base to the solution until the desired pH is achieved. Most solutions that need to be pH’d are buffers – this means that for about 1pH unit either side of their pKa (which is written on the side of the bottle) addition of acid or base has little effect on the pH. In practice this means that as the desired pH is approached, the change in pH will be less for the addition of the same amount of acid or base.
If you go past the desired pH, it is necessary to re-adjust in the opposite direction. The correct chemical for this is often not obvious so try to avoid this situation.
Caring for a pH meter

Ask whoever looks after the pH meter how it should be used

Store the electrode in a proper storage buffer – 2M KCl works well, but ask whoever looks after the pH meter what they use.

pH meter electrodes are only designed to last a few years – if the electrode looks old see if it can be replaced (they aren’t very expensive)

pH calibration solutions are fairly short lived. They must be replaced quite often (again, every few years)
Storing Solutions

Most solutions are stable at room temperature and can simply be stored on the shelf. However, if a solution should be used cold, store it at 4(. Note that solutions containing SDS, urea or sodium phosphate often precipitate in the fridge or on the shelf in winter – this is not harmful, just warm the solution until it is fully re-dissolved.

It is a common myth that stock solutions need to be sterilised by autoclaving or filtering. This is largley pointless unless the solutions are then handled in a sterile manner. A few solutions do have a longer shelf life if filter sterilised (glycine and sorbitol in our hands), but these are exceptional.
Chemical stocks

Many biological buffers are complex mixtures. Normally, a set of basic chemical stocks are made up and then the mixtures made as required. These are a set of stocks every biologist should have:

1M Tris pH7.5

1M Tris pH8.0

1M HEPES pH7.0

5M NaCl

1M MgCl2
10% SDS

10% Triton-X100

10% NP-40 (this only lasts for 6 months, maybe less)
0.5M EDTA pH8

3M NaOAc pH5.2
2M KCl

80% glycerol
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