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solution to the concentration of glucose in blood has been a persistent problem in the medical field.

The inability to obtain an adequate sample of blood currently limits many diagnostic procedures.
Diabetes is a condition in which a patient suffers from too much sugar in the blood. Diabetes can be
treated by administering or injecting insulin. Type I diabetes is an autoimmune disease that results
from the destruction of the insulin producing cells in the pancreas. Type II diabetes, in contrast, is a
disease resulting from impaired utilization of the glucose produced by the body. The β-cells of the

pancreas produce insulin, a hormone which lowers the blood glucose level by inducing the uptake of
glucose into cells. However, when β-cells are damaged, as in the case of Type I diabetics, the body

becomes unable to produce the insulin necessary to regulate blood glucose, which results in
elevated levels of the sugar in the blood. Type I diabetics must manually monitor their blood glucose

and administer insulin based on measurements of their blood sugar level. This is not only an
inconvenient and painful procedure, but it is also difficult because of the lack of a noninvasive

glucose measurement technique. Currently, there is no satisfactory solution to this problem. Known
devices for taking a blood sample for glucose measurement include a lancet type, which requires the

patient to pierce his or her skin to draw blood. This is a painful and sometimes-inconvenient
procedure, especially when glucose levels are to be checked at more frequent intervals.

Consequently, a considerable number of diabetics forego checking their blood glucose levels at the
recommended testing intervals. This can result in a variety of severe complications if the glucose

concentration is allowed to reach abnormally high levels. Noninvasive measurement of glucose, by
means of skin electrodes has been studied by a number of researchers. Most, if not all, of these

measurements involve the detection of chemical changes (usually oxidation) in the skin which are
related to glucose concentration levels. Examples of this method are set forth in U.S. Pat. No.

3,731,683; 3,814,668; 3,860,008; and 3,998,593. While somewhat promising, this method has not
been sufficiently accurate and reliable to be widely adopted by the medical community. Moreover,

the substances which have been studied as indicators in these devices have been found to be
relatively unstable in the skin environment. Other non
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