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LECTURE-3 

TESTS ON BLOOD PRODUCTS 

B.  ASSAY OF HUMAN ANTI-D IMMUNOGLOBULIN 

METHOD A 

The potency of human anti-D immunoglobulin is determined by comparing the quantity necessary to 

produce agglutination of D-positive red blood cells with the quantity of a reference preparation, 

calibrated in International Units, required to produce the same effect. 

Human anti-D immunoglobulin reference preparation is calibrated in International Units by comparison 

with the International Standard and intended for use in the assay of human anti-D immunoglobulin.  

1. Use pooled D-positive red blood cells (collected not more than 7 days earlier and suitably stored) 

obtained from not fewer than 4 group O R1R1donors.  

(*R notation is used to encode the rhesus genotype of an individual with specific gene complex. R1 

is for CDe genotype) 

2. To a suitable volume of the cells (previously washed 3 times with a 0.9 per cent w/v solution of 

sodium chloride) add an equal volume of bromelains solution, allow to stand at 37° for 10 minutes. 

3. Centrifuge, remove the supernatant liquid and wash 3 times with a 0.9 per cent w/v solution of 

sodium chloride.  

4. Suspend 20 volumes of the red blood cells in a mixture of 15 volumes of inert serum, 20 volumes of 

a 30.0 per cent w/v solution of bovine albumin and 45 volumes of a 0.9 per cent w/v solution of 

sodium chloride.  

5. Stand the resulting suspension in iced water, stirring continuously.  

6. Using a calibrated automated dilutor, prepare suitable dilutions of the preparation under 

examination and of the reference preparation using as diluent a solution containing 0.5 per cent w/v 

of bovine albumin and 0.9 per cent w/v of sodium chloride.  

7. Use a suitable apparatus for automatic continuous analysis. 

The following protocol is usually suitable:  

1. Maintain the temperature in the manifold, except for the incubation coils, at 15° 

2. Pump the red blood cell suspension into the manifold of the apparatus (0.1 rnl/min) and a 0.3 per 

cent w/v solution of methyl cellulose 450  (0.05 rnl/min) 
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3. Introduce the dilutions of the preparation under examination and the reference preparation (0.1 

rnl/min) for 2 minutes, followed by the diluent solution (0.1 rnl/min) for 4 minutes before the next 

dilution is introduced. 

4. Introduce air (0.6rnl/min). Incubate at 37º C for 18 minutes and then disperse the rouleaux 

(*rouleaux are aggregation of red blood cells) by introducing a 0.9 per cent w/v solution of sodium 

chloride containing a suitable wetting agent (for example, polysorbate 20 to prevent disruption of 

the bubble pattern) 

5. Allow the agglutinates to settle and decant twice, first at 0.4 rnl per min and then at 0.6 rnl per min. 

6. Lyse the unagglutinated red blood cells with a solution containing 0.5 per cent w/v of octoxinol 10, 

0.02 per cent w/v of potassium ferricyanide, 0.1 per cent w/v of sodium hydrogen carbonate and 

0.005 per cent w/v of potassium cyanide.  

7. A ten-minute delay coil is introduced to allow for conversion of the haemoglobin.  

8. Continuously record the absorbance of the haemolysate at a wavelength between 540 to 550 nm. 

9. Determine the range of antibody concentrations over which there is a linear relationship between 

concentration and the resultant change in absorbance (M).  

10. From the results, prepare a standard curve and use the linear portion of the curve to determine the 

activity of the preparation under examination. 

11. Calculate the potency of the preparation under examination using the usual statistical methods. 

 

METHOD B  

The potency of human anti-D immunoglobulin is determined by competitive enzyme-linked 

immunoassay on erythrocyte-coated microtitre plates. The method is based on the competitive binding 

between a polyclonal anti-D immunoglobulin preparation and a biotinylated monoclonal anti-D 

antibody directed against a D-antigen specific epitope. 

The activity of the preparation under examination is compared with a reference preparation calibrated 

in International Units. 

The International Unit is the activity of a stated amount of International Reference Preparation. The 

equivalence in International Units of the International reference preparation is stated by the World 

Health Organization. 
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METHOD C 

The potency of human anti-D immunoglobulin is determined by flow cytometry in a microtitre plate* 

format. The method is based on the specific binding between anti-D immunoglobulin and D-positive 

red blood cells. The activity of the preparation under examination is compared with a reference 

preparation calibrated in International Units. 

 

 

*Microtitre plate also known as microwell plate or multiwall, is a flat plate with multiple wells used 

as small test tubes. Mainly used in analytical research and clinical diagnostic testing laboratories. 
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