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PAG1 Microscopy
1.2 The examination and drawing of blood cells observed in blood smears

The examination and drawing of blood cells observed in blood smears			TEACHER/TECHNICIANNotes for all OCR PAG activities
· These practical activities are not controlled assessments, do not need to be carried out under exam conditions and can take place as part of normal teaching and learning.
· Students can collaborate during the activities but each student must individually demonstrate competence in each of the practical skills being assessed (see Practical Skills below). 
· It is possible for a student to achieve some but not all of the practical skills involved in an activity (and this can be recorded as individual skills achieved or not achieved in the OCR PAG Tracker).
· The practical activities can be adapted by the Centre to make use of the materials and equipment available in the Centre. If adaptations are made to this practical, please be aware that this may affect the practical skills and/or assessment criteria covered. 
· Centres are free to carry out alternative practical activities to fulfil any of the required practical skills / assessment criteria (see below for those covered in this practical activity).
· Centres should trial each activity before giving it to students. 



Introduction
This is a challenging activity but can yield good results for diligent students. It embeds good microscopy practice as well as supporting the theory of blood composition and function.

Aims and skills covered
· To prepare and examine a blood smear.

Intended class time
· 1.5 hours

Practical Skills
· 1.2.1 (b) Safely and correctly use a range of practical equipment and materials 
· 1.2.1 (c) Follow written instructions 
· 1.2.1 (d) Make and record observations/measurements 
· 1.2.1 (e) Keep appropriate records of experimental activities
· 1.2.1 (f) Present information and data in a scientific way
· 1.2.1 (j) Use a wide range of experimental and practical instruments, equipment and techniques appropriate to the knowledge and understanding included in the specification
· 1.2.2 (a) Use of appropriate apparatus to record a range of quantitative measurements (length) 
· 1.2.2 (d) Use of a light microscope at high power and low power, including use of a graticule
· 1.2.2 (e) Production of scientific drawings from observations with annotations

CPAC
1, 3 and 4

Links to the specifications
Biology A
· 2.1.1 (a) The use of microscopy to observe and investigate different types of cell and cell structure in a range of eukaryotic organisms 
· 2.1.1 (b) The preparation and examination of microscope slides for use in light microscopy 
· 2.1.1 (c) The use of staining in light microscopy 
· 2.1.1 (d) The representation of cell structure as seen under the light microscope using drawings and annotated diagrams of whole cells or cells in sections of tissue 
· 2.1.1 (e) The use and manipulation of the magnification formula
· 4.1.1 (e) (ii) Examination and drawing of cells observed in blood smears

Biology B
· 2.1.1 (a) (ii) The preparation of blood smears (films) for use in light microscopy
· 2.1.1 (b) The procedure for differential staining
· 2.1.1 (c) (i) The structure of animal cells as illustrated by a range of blood cells and components as revealed by the light microscope 
· 2.1.1 (c) (ii) The observation, drawing and annotation of cells in a blood smear as observed using the light microscope
· 2.1.1 (d) The linear dimension of cells and the use and manipulation of the magnification formula  
· 2.1.1 (i) Practical investigations using a graticule and stage micrometer to calculate and measure linear dimensions of cells

Mathematical Skills
M0.1 Recognise and make use of appropriate units in calculations
M0.4 Estimate results
M1.1 Use an appropriate number of significant figures
M1.2 Find arithmetic means
M1.6 Understand the terms mean, median and mode
M1.8 Make order of magnitude calculations
M2.1 Understand and use the symbols: =, <, <<, >>, >, α,   ̴
M4.1 Calculate the circumferences, surface areas and volumes of regular shapes

Chemicals
	Label 
	Identity 
	Hazard information 

	Disinfectant
	Virkon® 1% solution in water.
	No known health hazard.

	Leishman’s stain
	0.15 g of solid stain dissolved in 
100 cm3 methanol.
Each student or group will require a few drops.
	[image: ] Highly flammable. [image: ]Toxic.
Prepare the solution in a fume unit wearing eye protection and disposable nitrile gloves. Label the solution TOXIC and HIGHLY FLAMMABLE.
Place it in the laboratory fume cupboard ready for use and ensure students complete the staining in the fume cupboard.

	70% ethanol
	70% ethanol in distilled water
Each student or group will require 50 cm3. 
	[image: ]Highly flammable.
[image: HSE warning symbol]
Harmful if swallowed.

	Mammalian blood
	For example defibrinated horse blood – available from Blades Biological and other suppliers.
Each student will need 1 cm3. Be sure to resuspend the cells in the stock bottle before aliquoting.
	Low hazard.
Observe good hygiene as with raw meat.
Final disposal: flush blood down the sink, bin contaminated paper towels.
Autoclave contaminated apparatus if required.



Equipment
· Light microscope with x10 and x40 objective lenses and an eyepiece graticule
· Stage micrometer
· Microscope slides – use new, clean slides
· 70% ethanol
· Buffered water (see Notes below)
· Leishman’s stain
· Mammalian blood (e.g. defibrinated horse blood – available from Blades Biological and other suppliers)
· Disposal pot containing disinfectant (Virkon® 1% solution in water)
· Glass rod

Health and Safety
· Health and safety should always be considered by a centre before undertaking any practical work. A full risk assessment of any activity should be undertaken including checking the CLEAPSS website (https://www.cleapss.org.uk).
· Students should be careful when using the light microscopes, particularly when focusing on a slide. 
· The ethanol and the Leishman’s stain are both highly flammable. 
· Students should also be made aware of the toxicity of the stain and the need to use it in the fume cupboard. 
· Good hygiene should be practised and all blood-contaminated items treated with disinfectant (Virkon® 1% solution in water). 

Notes
· Centres are advised to trial this activity before using it with students. In particular check that you can find examples of at least some of the leucocytes in the mammalian blood you are using.

· The preparation of the slide is tricky and the cells being observed are small. To minimise frustration for students we advise having some pre-prepared examples available either to guide students as to what they should expect to see or to keep in reserve to deploy for students who have struggled with the smear. 

· Leishman’s stain. Refer to the latest CLEAPSS advice before making and using this stain. Ensure all the glassware for making and storing the stain is completely dry before use. Prepare and use in a fume cupboard, wearing suitable eye protection and disposable nitrile gloves. Dissolve 0.15 g of the solid stain in 100 cm3 of methanol. Label the solution ‘toxic’ and ‘highly flammable’ (this is due to the presence of methanol). Ideally make the stain at least 24 hours before it will be used and store it in a cool, dark place (and/or in a tinted bottle).

· As with most microscopic investigations the key to really clear images is thin preparations, ideally just one cell thick. Students will be achieving a thin sample by smearing the blood across a slide. At the start of the smear it might be too thick to clearly see individual cells but at the far end of the smear it will thin right out to single cells.

· To prepare 100 cm3 of buffered water, mix 56 cm3 potassium dihydrogen phosphate solution (9.08 g per litre) with 44 cm3 of a solution of di-sodium hydrogen phosphate (v)-12-hydrate (11.88 g per litre).

· A reminder of the criteria for good scientific drawing is often valuable even for experienced students and will still allow students to successfully demonstrate this skill.

· [bookmark: _GoBack]Calibrating the graticule is another area where support will be useful but, as with all skills, students must get to a point where they can do it themselves to achieve this skill for their endorsement Pass.

· There are some excellent web-based resources to support this activity:
· There is a Nuffield Foundation / Royal Society of Biology practical which extends the work in two ways: to allow students to use their own blood and to add an additional investigation looking at the osmotic balance of erythrocytes. It also has a useful leucocyte identification key.
 https://pbiol.rsb.org.uk/cells-to-systems/cell-structures/a-closer-look-at-blood
· A nice, readable description of the technique, with some tips about how best to apply it during parasitology fieldwork is available from the University of Vermont. https://www.uvm.edu/~jschall/pdfs/techniques/bloodsmears.pdf
· The Wellcome Trust’s ‘big picture’ has lovely images which will help students work out what they can see and some of which show beauty and detail beyond what can be observed in this activity.
https://www.tes.com/teaching-resource/blood-cell-images-11066083

Answers to extension questions
Answers to the extension questions on student sheet are available on Interchange in the Science Coordinator Materials area. 

Records
As evidence for the Practical Endorsement:
· Students should not need to re‐draft their work but rather keep all their notes as a continuing record of practical activity.
· Students should have drawings taken at high power showing different cells.

In preparation for the indirect assessment of practical skills in the written examinations, and to help students develop their understanding of the underlying biological theory, students should answer the extension questions and ensure that their data are recorded appropriately, for example the correct format of tables, graphs, units and significant figures.

Document updates
V1.0	15 May 2016	 Original version
V2.0         17 Feb 2020   	Answers removed from teacher document and added to separate file on Interchange. No other changes have been made

This document may have been modified from the original – please check the master version on the OCR qualification page if in doubt.
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