


INTRODUCTION 

The aim of this work was to investigate the removal of Cryptosporidium parvum 
oocysts from water by conventional treatment processes. Certain physical properties of 
oocysts, relevant to their removal from water were also considered, as were properties related 
to their detection in water. 

Physical properties such as size, electrophoretic mobility, and light scattering have been 
determined. Removal of oocysts by coagulation and sedimentation, rapid filtration through 
granular media and slow sand filtration have been measured. 

Results of all of these investigations will be given in this report, together with 
interpretation and discussion. In those cases where the results have been previously given in 
quarterly progress reports, some consolidation and rearrangement of the information has been 
made to make a more logical sequence and to avoid duplication. New information on rapid 
sand filtration was obtained in the last phase of the project and will be reported in 
considerable detail. 

SOURCE OF OOCYSTS 

During the whole of this work, oocyst samples have been obtained from Dr V 
McDonald, Parasitology Department, St Pancras Hospital for Tropical Diseases. In the early 
stages samples were from human patients, but these were not available subsequently. Later 
samples were from infected calves. In most cases, the purified oocysts were supplied in 
dichromate medium, and one sample was supplied in phosphate-buffered saline (PBS) 
solution. The latter sample became heavily contaminated by bacteria. 

The question of the origin, separation procedure and storage medium for the samples 
may be relevant to some of the properties reported below, but such matters have not been 
studied systematically. It remains an open question whether, for instance, the surface 
properties of oocysts isolated from human or bovine hosts and subjected to a range of 
physical and chemical manipulations, are representative of those for oocysts found in surface 
waters. 

Concentrations of stock oocyst suspensions were usually determined by particle 
counting and the appropriate dilutions made for the different tests. 

PHYSICAL PROPERTIES 

Size: 

Particle size of oocysts, diluted into 1% NaCl solution, were initially determined by a 
Coulter Counter, model TA, with a 50 pm orifice. This gave a mean diameter of 4.7 pm, with 
a very narrow size distribution. Later measurements with a newly-acquired particle counter 
(Elzone 28OPC), with a 30 pm orifice tube, gave a mean size (equivalent spherical diameter) 
of 4.1 pm, again with a very narrow distribution. The latter determination was for oocysts 
from a bovine source, whereas the former were of human origin and the difference in size 
between the two samples may be genuine. However the difference may possibly be due to an 
incorrect calibration of the Coulter Counter orifice tube in the former case. Published electron 
micrographs of oocysts are consistent with a diameter close to 4 pm. The more recent particle 
size distribution is shown in Figure 1. This was obtained by diluting 50 1-11 of stock oocyst 
suspension (containing about 2 x 10’ oocysts per ml) into 20 ml of 2% filtered NaCl solution. 
Counts were taken over 128 channels of the Elzone 280PC and the results plotted in Figure 1 
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