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Improving parasitic detection in humans and 
animals 
 
 
Researchers at The University of 
Western Australia have developed 
a device to speed up the 
separation, concentration, and 
collection of magnetic particles 
from liquid samples into a single 
droplet. The device can be used to 
separate biological materials that 
bind to magnetic particles for 
immediate inspection by 
microscopy. 
 
Problem 
For several parasitic diseases such 
as schistosomiasis, diagnosis 
requires identification of parasite 
eggs in a sample of the patient’s 
faeces. One common method for 
detecting the eggs is inspection of a 
faecal smear using an optical 
microscope. Eggs are typically of 
the order of 100 microns in size and 
so are readily identified using 
standard optical microscopes used 
in pathology laboratories.  
 
A major drawback of the standard 
faecal smear test is that only a 
small sample of faecal matter 
(typically between 50 and 60 
milligrams) is assessed and as such 
the likelihood of a false negative 
test (i.e. no detection of eggs when 
eggs are present in the faecal 
matter of the patient) is very high 
when the egg burden is low.  
 
Of the endemic diseases that affect 
livestock in Australia, parasitic 
diseases have the largest financial 
impact on farm productivity. For 
example, up to 40 million sheep and 
6 million cattle in Australia graze 
pastures where liver fluke is 
endemic. In 1999, it was estimated 
that graziers spent approximately 
$10M a year on fluke drenches 
alone; with lost production costing 

a further $50–80M a year. More 
recently, Lane and others (2015) 
estimated that the annual cost of 
fluke to the Australian sheep 
industry alone was about $25M. In 
live animals, chronic fasciolosis is 
indicated by fluke eggs in faecal 
samples. Accurate diagnosis when 
transporting livestock to liver fluke 
free regions is critical. 
 
Solution 
Our researchers have developed a 
device that assists in the separation 
and collection of parasitic eggs (and 
other materials) that bind to 
magnetic particles.  
 
The device uses a point-like source 
of high magnetic field gradient to 
which particles with high magnetic 
susceptibility are attracted. The 
source is manoeuvred through a 
suspension of faecal matter (i.e. the 
faecal matter suspension is gently 
stirred with the source for a minute) 
and then removed. The magnetic 
field and magnetic field gradient 
are then “switched off” to release 
any captured material from the 
source in a single droplet of fluid.  

This droplet is then examined by an 
optical microscope to search for 
eggs. 
 
Intellectual Property 
The design of the device is 
protected by an Australian 
Provisional patent application filed 
September 2016. Market exclusivity 
is assured for both human and 
animal parasite collections from all 
potential sources. Patentability was 
assessed using Stellarix Consulting 
where no substantial novelty 
destroying patent applications were 
observed. 
 
The team 
The research has been conducted 
by Prof Tim St Pierre and colleagues 
in UWA’s School of Physics. Prof St 
Pierre is an award-winning 
biophysicist with a track record of 
commercializing magnetically 
based diagnostic technologies. 
 
Dr Renata Russo Frasca Candido is 
an expert on parasitology with 
special expertise in diagnostics of 
trematodes. 
 
 



Typical protocol for use of probe 
a) Sample of faecal suspension or 

urine with suspected very low 
concentration of parasite eggs 

 
b) A small quantity of magnetic 

iron oxide particles is added 
 
c) The mixture is homogenised 

using a shaker or other device. 
Parasite eggs bind to the 
magnetic particles 

 
d) The mixture is stirred with the 

probe in the magnetized 
configuration for 10 to 20 
seconds 

 
e) During stirring, the magnetic 

particles together with bound 
parasite eggs are attracted to 
the tip of the probe 

 
f) The probe is removed from the 

mixture. A small droplet of liquid 
together with magnetic particles 
and eggs is attached to the tip 
with a combination of magnetic 
and surface tension forces 

 
g) The tip of the probe is placed on 

a glass microscope slide and 
then the probe is demagnetized 

 
h) The probe is removed from the 

slide leaving magnetic particles 
and eggs on the slide 

 
i) The single glass microscope 

slide is then examined using an 
optical microscope to determine 
the presence or absence of eggs 

 

Stage of development 
Faecal schistosomiasis  
The first application has been to 
improve the detection of parasite 
eggs in human faecal matter.  
 
A working prototype, in the form of 
a modified syringe (shown above), 
has successfully been used to 
detect eggs in samples of human 
faeces seeded with a known 
number of schistosoma eggs. At an 
egg burden of approximately 3.7 
eggs per gram of faeces, the use of 
the probe resulted in 100% 
sensitivity with a total slide 
examination time of approximately 
16 minutes, as opposed to several 
hours for the standard method.  
 
Urinary schistosomiasis 
Genito-urinary schistosomiasis, 
caused by S. haematobium, is the 
most prevalent form of 
schistosomiasis in Africa and is 
diagnosed by identification of eggs 
in urine samples. Current methods 
of detection are cumbersome and 
involve filtering large quantities of 
urine. Preliminary testing has 
shown that a simple method of 
allowing urine samples to stand, 
followed by decantation of 
supernatant and inoculation with 
magnetic iron oxide particles yields 
100% sensitivity of detection of 
eggs down to 1 egg per 10 mL of 
urine after 10 s of stirring with the 
probe and 3-5 mins of optical 
microscope examination.  
 
Commercial animal parasites 
Both nematodes and trematodes 
can infect farm animals such as 
cattle, sheep, and horses. While 
nematode infection can be readily 
detected by flotation methods, 
trematode infections (such as 
Fasciola - the liver fluke) are more 
challenging since they are not 
separated by floatation methods. 
The eggs from these parasites have 
sufficient affinity for the iron oxide 
magnetic particles to be detected 
using the probe. Proof of concept 
has been demonstrated that the 
probe can concentrate and isolate 
eggs of trematodes from 
suspensions. 
 
 

UWA is seeking a commercial 
partner to in-licence and 
develop this technology. 
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