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전기 자극을 통한 베타세포의 인슐린 분비 촉진을 위한 3D 프린트된 바이

오하이브리드 췌장 플랫폼 
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Type 1 diabetes mellitus states a condition of beta cell loss and inability to regulate blood glucose levels. One 

potential therapy can be islet transplantation; however, a low recovery rate of insulin independence and the 

limitation of donors are the main obstacles. The required amount of islet equivalents (IEQ) depends on 

glucose sensitivity and secreted insulin. Therefore, we hypothesized that the required IEQ can be reduced 

through the controlled and promoted function of beta cells, which can be achieved through membrane 

depolarization by electrical stimulation (E-stim). Here, a biohybrid platform with electrodes for E-stim is 

developed through 3D printing technology, and the evaluation of E-stim effect was performed by observing 

intracellular calcium levels and insulin secretion of pancreatic tissue. The electrodes were 3D printed with a 

mixture of a biocompatible polymer and carbon nanomaterial. Then their electrochemical properties were 

measured through electrochemical impedance spectroscopy. The islet structure was constructed with the 

bioprinting technique. The calcium response synchronized with the exerted E-stim and insulin secretion level 

elevated with E-stim. The electrode system and E-stim can be applied to the encapsulation for IEQs to 

increase efficiency and decrease the required IEQs. Also, the versatility of the 3D printing method will 

enable further use in other excitable tissues. 
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