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Cornea is the front window of eye, and assessing its health is important to detect any 
abnormalities and treating early. Until now, information on how human eye elements 
distribute shear stress remained scarce. In a research study conducted recently, diamond-
shaped stress concentration patterns on a healthy human cornea have been revealed (Figure 
1). Unlike scanning the internal structures of the human body using X-ray, this new approach 
[1,2] for measuring stress distribution on human cornea does not require the use of X-ray 
and is therefore friendlier to the biological elements of cornea. Furthermore, the stress 
measurements on cornea can be made in-vivo, by using a non-invasive method employing 
white light source.

Figure 1: A typical diamond shape maximum shear stress concentration 
map of human cornea, sensed using birefringent polariscope.  The dotted 
lines show the direction of major principal stress acting on the surface of 
the cornea [1.

It is like taking a picture of us using a camera with a white light source. The new application 
could open up better understanding of the variations of stress concentration profiles in the 
human eyes more easily, even at different times of the day and seasons in the future”, says 
Dr Joseph Antony, Associate Professor in the University of Leeds in UK, who published this 
research. Fatigue failures usually originate at shear stress concentration points in materials. 
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So, by visualising any abnormal distribution of shear stress in the 
eyes in the early stages of patients, this could help to assess the 
health of cornea and to suitably treat the abnormal population. 
Similar to thermometers being used for monitoring the general 
health in humans, simple methods such as this should help to 
quantify stresses concentrations in the eyes more easily in future.

The University of Leeds is ranked in the top 10 universities 
for research power in UK according to the Research Assessment 

Exercise in 2014; top 10 universities in the UK in the Guardian 
University Guide 2019; and in the top 100 universities in the world 
(QS World University Rankings 2019). 
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