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Brief Theory of Light Scattering Results

•Light scattering is sensitive to such 
parameters as the wavelength (λ), 
refractive index (η) and the scattering 
angle (θ)
•Each parameter contributes to the 
scattering intensity as related to the 
domain of scattering (q-1) and is required 
to develop an interpretation algorithm
•When red blood cells are free of 
Plasmodium, a relatively smaller ratio in 
the size of the minor to the major peaks in 
the plot is observed as the domain of 
scattering is smaller
•However, the presence of Plasmodium 
results in a larger relative ratio of the 
small peak area to the larger peak area, 
as a consequence of the change in 
refractive index due to dye absorption 
by the parasite resulting in a larger 
domain of scattering (q-1)
•The graphs at the bottom of the middle 
panel for the negative patient (top set of 
curves) show a smaller domain as 
evidenced by a smaller peak at the 4°
scattering angle; addition of dye does not 
change the domain appreciably and the 
peak shifts marginally to the right
•In the case of the positive patient 
(bottom set of curves), the domain of 
scattering is larger and the addition of 
the dye shifts the peak at 4° to the left
•We are developing algorithms that will 
enable the interpretation of the light 
scattering measurements to facilitate 
rapid diagnosis by varying blood 
concentration, dye concentration, and 
buffers used for incubation

This technique is a promising additional 
accurate diagnostic tool for malaria 
diagnosis combining strengths of other 
diagnostic tools. 

Furthermore, it may be applicable to 
diagnose other tropical diseases

Introduction

•Malaria diagnosis is a significant 
challenge in resource-limited 
nations
•Parasite detection by microscopy 
is the gold standard but its 
limitations in the field have led to 
the development of alternative 
techniques that are easy to use and 
affordable
•Spectra Digital Corporation (SDC) 
has developed a portable system 
to carry out a diagnosis within a 
few minutes using minimal 
equipment, without the use of a 
microscope
•It relies on comparing the 
scattering profiles from patient's 
blood in the presence and absence 
of a dye that selectively stains the 
parasite
•The differences between the 
profiles can be used to predict for 
the presence of the parasite.

Methodology

•The basis of a light scattering 
measurement is to compare some 
kind of a treatment (in this case 
addition of the Giemsa dye) against 
a control 
•The dyed sample results in an 
amplitude and positional change to 
the peak circa 4 degrees if the 
blood cells are infected compared 
to not infected cells.
•Algorithms to interpret the data 
are under development so that a 
person unfamiliar with light 
scattering theory can interpret the 
results
•The accuracy of this new malaria 
diagnostic method is currently 
being assessed using PCR as the  
gold standard and in comparison 
with microscopy and other rapid 
diagnostic tests
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