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Development of implantable medical devices for monitoring inside the body
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The sensor technology for monitoring specific molecules and therapeutic drugs inside the body would
revolutionize 1in diagnostics and healthcare and could enable the development of quantitative
therapeutics. The issues associated with the development of methods to molecular detection in the
body are sufficient selectivity to distinguish the target drug from interferants in complex
environments and appropriate safety measures to avoid damage to the biological molecules of the
organism. The purpose of our research is the development of implantable medical devices for monitoring
specific molecules or therapeutic drugs inside the body. In this research project, (i) development
of elemental technologies for the measurement of molecules in blood and interstitial fluid in the
body, and (ii) exploration of medical needs of the implantable medical devices for the molecular

measurement inside the body.

(i) Development of elemental technologies of the implantable medical devices for monitoring inside
the body

Firstly, we investigated the physical principles of this technology seed in terms of non-radiative
processes (thermal relaxation and heating) and radiative processes (luminescence and autofluorescence)
of light energy absorption in blood molecule measurement. Through this experimental investigation,
the values about the requirements of the implantable measurement devices from the viewpoints of safety
and detection limit. Next, we developed elemental technologies about the implantable measurement
devices. As a result of research and development, the design principles and manufacturing methods of
the implantable measurement devices have been developed. Finally, through the development and
evaluation of prototype devices (e.g. oxygen molecule measurement), the potential to the measurement

of various molecules in the body was shown.

(i1) Exploration of medical needs of the implantable medical devices for monitoring inside the body
Without overly restricting disease areas, we explored medical needs in the areas with focusing on
chronic diseases that are expected to benefit from our medical devices, and drugs that require blood
concentration control. Interviews were conducted with medical professionals, we discussed about
specific measurement targets, use cases, patient flow and medical outcomes envisioned in the social
implementation. Then, we clarified the required specifications as a medical device based on the

medical needs.

Through this project, we developed the elemental technologies for the measurement of molecules in
blood and interstitial fluid in the body and explored medical needs of the implantable medical devices
for monitoring inside the body. In-body monitoring medical devices are expected to improve the accuracy
of medical care and reduce the burden in medical field. Those will also contribute to promote medical

DX in combination with ICT and Al technologies.



