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Mud & blood

Figure 1 - Image of the experiment, Society for General Microbiology [2].

Bloody microscopy
The National 5 Biology course specification outlines the 
requirement for learners to understand osmotic effects 
on animal and plant cells. To support this curricular 
area, SSERC produced a microscopy activity to observe 
reversible plasmolysis of onion cells [3]. We recently 
received an enquiry about whether human blood could 
be used to observe osmotic effects on animal cells. 

Taking human blood samples in schools and colleges is 
not banned by legislation; it is, however, possible your 
local authority has a local ban in place and, thus, the 
first step is to ascertain whether they will grant approval 
for blood sampling in your school. Although there is 
no legal requirement to obtain parental permission, it 
would be prudent to do so and an example permission 
letter has been provided by SSERC [4]. SSERC’s Code 
of Practice, “Materials of Living Origin” [5] provides a 
detailed methodology on sampling blood and this must 
be followed. The risk with handling human blood is 
that microbes may be transmitted, the most significant 
of which include HIV and Hepatitis viruses B and C. 
Providing the correct sterile procedure is used (as 
outlined on page 20 of the CoP [5]), there is no significant 
risk of transmission of blood borne viruses. 

A muddy issue
SSERC’s Safety in Microbiology: A Code of Practice 
(CoP) for Scottish schools and colleges [1] outlines the 
methodology for carrying out a microbiological swab 
of an environmental sample (see 3.16 on page 10 of the 
CoP). Samples unsuitable for swabbing are stipulated, 
including mud, e.g. from a pond or field. Mud presents 
anaerobic conditions for microorganisms, potentially 
resulting in the growth of pathogenic organisms.

Recently, we had an enquiry about whether a practical, 
which involved culturing soil microbes, could be 
performed in secondary schools. The aim of the 
practical was to explore the effect of soil microbes on 
the degradation of different kinds of paper [2]. In the 
experiment, a soil sample was mixed with nutrient broth 
in a conical flask, to form a suspension. A small volume 
of this suspension was then added to a test tube with a 
piece of paper; the test tube was plugged with cotton 
wool and left at room temperature for at least a week 
(Figure 1). 

Learners make observations about the appearance of 
the paper over the experimental duration, determining 
whether the microbial enzymes have degraded the 
cellulose in the paper. The hazard in this experiment 
is the potential to culture human pathogens and this 
risk is minimised by careful consideration of the soil 
sample. “Mud”, with its high-water content and compact 
structure, offers anaerobic conditions and would be 
unacceptable to use for this experiment. Soil has a lower 
water content and loose structure, permitting adequate 
air movement to offer aerobic conditions. Soil must be 
obtained from a source that is free from animal grazing 
and thus free from contamination with animal waste.
The test tubes must remain plugged with cotton wool 
to facilitate gas exchange and preclude contamination 
of the cultures by air-borne spores. The incubation must 
take place in a location inaccessible to students and 
visual observation of cultures during the incubation 
period must be supervised and carried out without 
removal of the cotton wool plug (see 3.17 CoP). At the 
end of the experiment, the cultures must be disposed by 
autoclaving to sterilise the contents (see 3.8 CoP). 

>>

This short bulletin article will look at health and safety guidance relating to the culturing of soil 
microorganisms, and the use of human blood samples for microscopy.
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To minimise the risks associated with blood sampling, 
the maturity and behaviour of learners must be carefully 
considered such that they can follow the sampling 
procedures to the letter. Learners must only handle their 
own blood and equipment and use the correct sterile 
procedures with single use disposable lancets, which 
reduces the risk of “needle-stick” injuries. Blood should 
only be taken from the side of the finger, 5-10 mm from 
the lower corner of the nail (Figure 2). Lancets from finger 
pricking devices must be disposed of in a medical sharps 
container, so accessibility to this and its subsequent 
disposal must be considered during the planning stage. 
Other waste is not regarded as clinical waste and can 
be disposed of through the normal refuse system. Used 
glassware etc. must be placed in a disinfectant discard 
jar, soaked for at least 24 hours, prior to autoclaving for 
reuse or disposal. 

Figure 2 - Location to insert the lancet [5].
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We have had a few queries in 
recently about these so thought it 
worthwhile clarifying the situation.

It has not been legal to sell mercury thermometers in the UK 
(or most other mercury-containing instruments) since 2009, 
but there has been no legislation regarding the use of any 
purchased before then.

So if you have mercury thermometers you are perfectly entitled 
to use them. They are a little more responsive than other liquid 
in glass thermometers and can be slightly more accurate, but 
modern digital thermometers are more accurate than either, 
so there is certainly no need to use them.

If you are going to keep your mercury thermometers you should:
•	� Keep them separate from the other thermometers so they 

can’t be used by mistake
•	� Only let them be used by competent people, staff or  

senior pupils.
•	� Not use them in situations where if they were to break  

they would release mercury vapour, such as in a melting  
point apparatus.

Mercury thermometers
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