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Study on blood glucose control for type 1 diabetics considering metabolisms of
macro-nutrients in meal
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This study is concerned with glucose-insulin metabolism models and blood
glucose control for type 1 diabetics to maintain blood glucose levels within an appropriate range
all day.

First,ywe have constructed mathematical models of glucose-insulin metabolism from foods in type 1
diabetics considering effects of dietary fat and protein on blood glucose excursion. Then, we have
developed a prandial blood glucose control method using the constructed models. It consists of a
feedforward control based on meal announcement, which gives the optimal insulin infusion schedule,
and a feedback control using model predictive control to compensate the error from the optimal blood
glucose response. By the developed method, blood glucose levels can be kept within the range
recommended by the American Diabetes Association. Furthermore, a mathematical model of dawn
phenomenon, which is typical hyperglycemia in the early morning in type 1 diabetics, has been
constructed.
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