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In collaboration with Prof. Takayoshi Suganami (Nagoya University, Research Institute of Environmental Medicine)
and Dr. Hiroshi Yoshida (Nipro Corp.), progress was made on our effort to develop an artificial pancreas by
combining a glucose-responsive smart gel and hollow fibers for the treatment of diabetes. The elements of study
ranged from selection of hollow fiber to optimization of the gel attachment, the combined device structure, surface
improvement by exploiting poly(ethyleneglycol) thin coat, reservoir design, rational skin-insertion design and the
whole integration. By addressing each element, our annual technological milestone, that is, validation of “the 2"
generation prototype” was achieved. We first characterized the device in vitro for its glucose-sensitivity, self-
regulated insulin-release capability, dose-dependency and the glucose-selectivity. Subcutaneous implantation of the
device in healthy and diabetic mice and rats established a closed-loop system composed of “continuous glucose-
sensing” and “skin-layer”-regulated insulin release. As a result, the glucose metabolism was controlled in response
to the interstitial glucose fluctuation under both insulin-deficient and insulin-resistant conditions with at least three-
week durability. Furthermore, hematological and histological analyses confirmed biocompatibility of the device
meeting the requirement for clinical use. Our “smart-gel” technology could offer user-friendly and remarkably
economic (disposable) alternative to the current state-of-the-art, thereby facilitating prevalence not only to diabetic
patients in developing countries, but also to those who otherwise may not be strongly motivated such as the elderly,

infants and patients in need of nursing care.
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