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Medical Engineering Aimed for Non-and Minimally Invasive Bioinstrumentation
Hiroyuki Matsuura, Nobuo Noda, Kazuharu Koide, Tetsuya Nemoto and Masahiro Nakano*

Abstract  Many types of medical equipment have been developed with the aim of realizing noninva-
sive/minimally—invasive procedure so as to improve the quality of life (QOL) of patients. At the clinical
stage where blood sugar level measuring instruments are used, blood glucose levels are measured by us-
ing an enzyme called glucose—oxidase which does hydrolysis of glucose in a specific way. The representa-
tive measuring methods include the light-reflex magnitude measurement and immobilized enzyme elec-
trode method. Meanwhile, some new developments have recently been made such as skin—gas biochemi-
cal analysis method to estimate blood sugar level though analysis of gaseous chemical substances rising
from the body surface, and a new type of compound sensor. A new noninvasive/minimally-invasive test
method is introduced in an instrument which estimates blood sugar level based on various physiologic pa-
rameters such as living—body metabolism related heat energy, oxygen supply, and blood flow volume.
The phase—contrast method and X-ray dark—field method, which use radiant light, provide a new method
of observing soft tissues such as cartilage, breast cancer cells, and cerebellum, which is not possible with
conventional radiography. Moreover, as for radiation cancer therapy based on femto—technology, the fo-
cus has shifted to trial-based therapy using heavy particles such as carbon ion and neon ion and there
are high expectations regarding their use.
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