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Biochemical monitoring using non-invasive samples such as
lacrimal fluid and body gas for daily health care

Kohji Mitsubayashi

Summary Bio/chemical monitoring using non-invasive samples (i.e. lacrimal fluid, saliva,
breath, body gas) is important not only for medical but also health care management. For 20 years,
we have developed several types of detachable sensors into human cavitas sites (conjunctiva,
pharyngeal, oral cavity, etc.) with biocompatible materials and harmless device techniques for
daily health care in the future. In this contribution, soft contact-lens (SCL) type and mouthguard
(MG) type biosensors have been developed using biocompatible materials and MEMS techniques.
On the other hand, a highly sensitive bio-sniffer (gas sensor) for breath acetone (related lipid
metabolism) has also been developed using secondary alcohol dehydrogenase (S-ADH) and a UV-
LED fluorometric system. In addition, a sniff-cam (spatiotemporal gas imaging system) was
developed with an electron multiplying CCD camera which detects bio-chemiluminescence caused
by enzyme reactions, thereby providing two-dimensional images of ethanol vapor in body gases

(exhaled air and palm skin gas) after drinking.

Key words: biochemical sensing, non-invasive sample, enzyme, contact lens, mouthguard, breath,

skin gas, healthcare
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