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We are developing chemical-integrated circuits.

The purpose of this research is to realize chemistry integrated circuits where several chemical reactions occur
on a chip, which are controlled and detected electrically. This type of device is mainly expected for the use of
biomedical applications. In view of the growing concern about such issues as food security, health care,
evidence-based care, infectious disease, and tailor-made medicine, a portable gene-based point-of-care
testing (POCT) system is needed. For a system that anyone can operate anywhere and obtain immediate
results, @ new biosensor chip must be developed. Electrical detection using complementary metal-oxide
semiconductor (CMOS) integrated circuits has great potential since it eliminates the labeling process, achieves
high accuracy and real-time detection, and offers the important advantages of low-cost, compact equipment.
Our main target is the realization of chemical integrate circuit to detect very small amount of target
molecules by amplifying them on a chip.

More than Moore

HWRYWVE

A IE R
BcHic
3RFTAVED—D
E2RTHR

e 10w n

Wik(e)

o EETF R
HFEM
B

HEMADN

®s@nT
Y BRI

| /¢ Az o EmEms

BEREF - 52/ V8 - HE - O« ILAZOEFESFEFEHEBEIEF v TZAVTRIET SARNDRICERL TV
=Y. FBEHEERRFIcmBOF v I (CRIVBED SO SRS EET B ENTE, TIICEERD FOREMEAE
BHHAD T ECED, NETREERZHRES AT LAZEZENTEEY. COIRAFTLAREZTHHTERERET
ZHITRTEETREICTDEEBIC, RMRVRER - BET —IN—RACHREEDIENBHERDFT.

In view of the growing concerns about such issues as food security, health care, evidence-based care,
infectious disease, and tailor-made medicine, a portable gene-based point-of-care testing (POCT) system is
needed. For a system that anyone can operate anywhere and obtain immediate results, a new biosensor chig
must be developed. Electrical detection using complementary metal-oxide semiconductor (CMOS) integrated
circuits has great potential since it eliminates the labeling process, achieves high accuracy and real-time
detection, and offers the important advantages of low-cost, compact equipment.

Our target is a monolithically integrated sensor array, which detects all possible biomolecular interactions
simultaneously. In each sensor cell, different kinds of probes can be formed for parallel detection. In addition
the same kind of probe can be used to observe the time evolution of the spatial distribution of biomolecular
interactions as well as to improve the detection accuracy since biomolecular interactions are a stochastic
process.
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We are developing biomedical IoTs employing biosensor integrated circuits with wireless communication. For
comfortable usability, energy-autonomous property associated with biofuel cells and low-power CMOS LSIs is
our target. For examples, we have demonstrated glasses-free energy-autonomous continuous glucose
monitoring contact lens and battery-free patch-type continuous lactate monitoring.
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