
OccuityTechnology – Diabetes Screening  https:\\www.occuity.com 
 

 

1 https:\\www.occuity.com 

OCCUITY TECHNOLOGY 
 

Diabetes Screening 
Diabetes is a life-long, life-threatening disease caused by the body’s inability to produce or effectively 
use insulin. As a result, the body cannot adequately regulate its blood glucose levels. Diabetes has no 
known cure. 
 
The scale of the diabetes problem is such that it is now being described as a pandemic and in the UK 
alone there are 4.7 million people suffering from the condition. But that headline ignores one aspect 
of the problem that isn’t getting the attention it deserves. Of that 4.7 million there are 900,000 people 
with diabetes that haven’t been diagnosed and a further third of all adults – almost 17 million people 
- who have pre-diabetes and are very likely to go on to develop full diabetes within 10 years.  
 
There is therefore a desperate need for a convenient way to screen for diabetes and pre-diabetes. 
Unfortunately, this currently requires an inconvenient blood test so can only be performed in a clinical 
setting. Those who don’t know or suspect they have diabetes or pre-diabetes don’t present 
themselves for these tests. 
 
As the diabetes problem is growing rapidly, at around 10% per year, so is the cost to the health service. 
The NHS spends £14bn every year treating diabetes and its complications. Without screening and 
lifestyle changes 70% of the people with pre-diabetes will develop full diabetes at an approximate 
additional cost of £49 billion per year. If regular screening can prevent 10% of these from developing 
diabetes that will lead to a saving of £4.9 billion each year. The potential cost savings of screening for 
diabetes are therefore remarkable and will influence government priorities. 
 
The Occuity team has developed an optical confocal scanning technology that can detect the 
concentration of Advanced Glycation End-Products (AGEs) within the eye. This measurement can 
assess the risk of whether a person has, or is likely to develop diabetes. Blue light illuminates the eye 
and the returning scattered blue light and the green fluorescent light from the AGEs is detected. The 
test is completely non-contacting so can be performed in a non-clinical setting in a GPs surgery, a 
pharmacy, an optician’s practice or even in a domiciliary care setting. 
 
Such a screening meter provides the opportunity to generate significant levels of patient health data. 
Measurements taken at regular intervals, over a long period of time, could be used to assess the rate 
of progress of the disease and therefore the effectiveness of any treatment. In addition, the data 
collected could be processed using machine learning algorithms to create a population database of 
the diabetes problem. This would enable well informed diabetes healthcare programs that ensure that 
limited budgets are targeted as effectively as possible. 
 

Screening for Diabetes through AGE’s 
Significant work has already been undertaken by the Occuity team in conjunction with Durham 
University and US companies interested in using this technology in health kiosks placed in stores such 
as Walmart and CVS. 
 
The principle behind the measurement taken by the device is that glucose in the body reacts with the 
lysine groups in proteins to generate glycated proteins. These then, as time progresses, react further 
to generate Advanced Glycation End-Products (AGEs). These AGEs are present in many parts of the 
body, including the ocular lens. 
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The proteins in the lens of the eye do not turnover (i.e they are not replaced as in normal cell 
turnover but instead accumulate over time) so provide an ideal marker for evaluating the glucose 
levels of an individual over a long period of time. As somebody with diabetes or pre-diabetes will 
have more instances of prolonged elevated glucose levels, these AGEs in the lens of the eye provide 
a measure of that long-term glucose level. 
 
One helpful property of these AGE’s is that they are naturally fluorescent 
so if illuminated with blue light, they will glow green. As it is easy to 
illuminate the ocular lens and detect this fluorescence these AGEs provide 
the ideal marker for diabetes and pre-diabetes. The solution to providing a 
convenient measurement is therefore a small meter that can shine blue 
light into the eye, collect the returning scattered blue light and the 
fluorescent green light from the AGEs, analyse their intensity and from this 
information infer using machine learning techniques whether a person’s AGE level is higher than 
would be expected for a non-diabetic. 
 

The Occuity team originally became interested in fluorescence 
measurements in the eye via a project in conjunction with Allergan and 
Durham University to track fluorescent pharmaceuticals moving 
through the eye. A benchtop meter was developed to track the 
movement of these drugs through the anterior chamber. The meter 
used a 405nm wavelength source to illuminate the eye and detected 
both the returning scattered and the fluorescent signals. As well as 

detecting the drugs of interest it quickly became clear that the meter was also capable of assessing 
autofluorescence in the eye and led us onto considering diagnostic measurements via the eye. 
 
In early measurements it became clear that we could map auto-
fluorescence across the cornea. Of most interest, though, was 
that the levels of fluorescence in the lens of the eye could be 
seen to increase both with age and with duration of diabetes. 
When considering diabetes, it was clear that a young subject 
with diabetes had the highest level of fluorescence. In the figure 
to the right the person with diabetes is shown with black 
squares. 
 

Looking at how the level of fluorescence 
changes with duration of pre-diabetes or 
diabetes, the graph to the left was obtained. 
The graphs show the spatial details of the AGEs 
within the eye with the cornea seen to the left 
of the trace and the lens to the right. The taper 
of the peaks is as expected and is due to Beer’s 
Law. Clearly, although this meter wasn’t 

designed and built to be a diagnostic tool it did demonstrate the principle of using fluorescent light 
emitted by the proteins in the eye as a marker for diabetes. 
 
 
The next step in the development of the Diabetes Screening device is to develop a dedicated prototype 
to specifically detect AGEs and to run initial small scale clinical trials to confirm its efficacy.  
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Screening for Alzheimer’s and other diseases 
Although still very much at the early stage, Occuity believe that the technology being developed for 

screening for AGE’s as a method to detect diabetes can be adapted to screen for known markers in 

the eye associated with other diseases.  One such marker that is linked to Alzheimers are amyloid 

plaques.  Occuity believe that following the development path to produce a device capable of 

detecting Diabetes and pre-diabetes will result in a multi-function screening device with the capability 

of screening for many diseases that leave markers within the eye.  

Data collection and data use 
Of equal importance to the development of the various meters is the development of back end data 

processing systems to handle the significant level of data that will be generated by the meters. This 

data will be collated to provide a value added service to the meter user (optician, pharmacist or other 

healthcare professional) and to the patient. 

Measurements taken at regular intervals, over a long period of time can be used to assess the rate of 

change of the patient’s health or the progression of a specific disease and therefore the effectiveness 

of any treatment. This is invaluable to the patient but also encourages customers to revisit the clinical 

service provider and thereby provide ongoing footfall. 

In addition, the data collected will be processed using machine learning algorithms to create a 

population database of the measurement results. This is particularly important for diabetes care due 

to the scale and rapid growth of this problem. This will enable well informed diabetes healthcare 

programs that ensure that limited healthcare budgets are targeted as effectively as possible. 


