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In our pursuit to develop a novel treatment for type 2 diabetes, we have
proposed a digital control model for on-demand pancreatic electrical stimulation. Specifically, we
aimed to represent the activity of pancreatic beta cells, which play a crucial role in insulin
secretion and blood glucose regulation, through a mathematical model. To achieve this, we
implemented a feedback control mechanism. The results of our investigation are as follows:

We successfully constructed a control model that encompasses both stochastic and deterministic
behaviors of pancreatic  -cells. We demonstrated the effectiveness of this model by numerical
simulations. Additionally, we conducted a search for parameters that optimize the energy efficiency
of the input electrical stimulation. Our efforts led us to identify the parameters that can
effectively regulate pancreatic B -cells at the lowest cost. The numerical study serves as a
foundation for future applications in real cellular settings.
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