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Because, with the conventional self-monitoring blood glucose techniques, pricking oneself with a
sterile lancet is required to get a drop of blood, it is not easy to obtain glycemic data frequently in the
outpatient setting or in people without diabetes. In the present study, we try to determine what is
necessary for less-invasive glucose sensors to guide earlier diagnosis and/or better treatment of
diabetes.

1. Clinical evaluation

In the first year, we analyzed the results of CGM (Continuous Glucose Monitoring) in people with
overt diabetes. The glucose variability was often difficult to predict or totally unexpected. Because
these unexpected glucose excursions could not be detected easily using conventional blood glucose
meters with finger prick, it is suggested that more frequent glucose testing with less-invasive
techniques are necessary for early screening of dysglycemia in people without diagnosis of diabetes.

In the second year, we conducted a pilot study to analyze glucose variability in people without
previous diagnosis of diabetes. The results of CGM suggested that, even in people who have not been
pointed out hyperglycemia, some showed a notably high glucose variability, although it is not as
dramatic as seen in overt diabetes, suggesting that, in people with undiagnosed dysglycemia, non-
invasive devices can be utilized to detect subclinical glucose abnormality, if it has sufficient power to
distinguish such glucose difference.

In the last year, to further elucidate the effectiveness and to characterize the specification of home
glucose measurement, we extended the pilot study performed in the second year. Fifty obese male
subjects who had not been diagnosed as diabetes were chosen. CGMs were performed and day-to-day
or diurnal variations of glucose were analyzed, which revealed that, in a significant proportion of the
subjects, notably high postprandial glucose excursions were depicted. Therefore, if with sufficient
easiness, cheapness and preciseness in addition to non-invasiveness, home glucose monitoring is
considered useful for earlier detection of dysglycemia and possibly for prevention of diabetes.

2. Investigation of Industrialization

As to the industrialization and feasibility of non-invasive home glucose monitoring, we investigated
information from various sources including scientific meetings, patents, papers and industries
through whole three years. As results of the investigation, it is revealed that, in the market of glucose
sensing, new systems such as utilizing ICT are greatly expected. In addition, combination of medical
nutrient therapy and glucose monitoring to achieve better glucose control is also desired. Furthermore,
transparency for one’s glucose perception and dysglycemia relevance for behavioral changes are two
of the key factors necessary for industrialization of new glucose sensors.

3. Development of devices

During the first year, R&D department of NEC produced various trial devices to examine optimal
wavelength, different referencing methods, and thermal correction. With new prototypes, these
improvements ensure preferable responsiveness to glucose solution in solvents such as water or
artificial serum. However, when it is applied to human body, results of bio-measurements were
unsatisfactory with respects of stability and accuracy, wherever the sites of measurements in the body

were. Therefore, the development of trial prototypes was decided to discontinue its production in the

second year. 3
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