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Abstract

The research division has developed a measurement technique for measuring electromagnetic
fields, hazardous chemicals, and noise stresses that humans are exposed to. This technique has
contributed to the protection of the environment, the safer management of industrial activity, the creation
of new industrial technique, and a healthier way of life for mankind. Moreover, the division has started
new research using biotechnological techniques recently.
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Fig. 1 Research fields in Division of Biological Measurement and Application.

(1) Disinfection system based on TiO,/US treatment i

TiO, : Photocatalyst

TiO2 : Sonocatalyst
=i LLTO Bk

=TiO,/US treatment

Ultrasound irradiation

Shimizu ef al., Ultrason. Sonochem., 15, pp.988-994 (2008)

Oxidative

Chemicals,
Bacteria, cells

Oxidative
degradation
Chemicals,
Bacteria, cells

BT RO TR mE

%) OH OARME) HEU TR

EPOFEHE BE~DGH

H2 ZEEFR v EBERBHEETESEFANAMMOBRSEHI.
Fig. 2 A novel method for injuring cancer cells with combined use of titanium dioxide and ultrasound.
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Fig. 3 Pretreatment of lignocellulosic biomass material using ionic liquid and ultrasound irradiation.
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Fig. 4 Magnetometric sensor and its bio-application.

(2) Magnetic sensing and bio-magnetics
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Fig. 5 Environmental purification by giant magnetostrictive actuator.



DEBFOBODPH NN, F¥ET—ard

HTOHE TIH23%DED LinArbivigh» 72129,

TIO e HEE LIERE LT VAN L DHE
BhEBREVER LR oT,
V. hEFEICkSBHEEE —HPEHE—
1) WERH-CLE2BEEORRIL{ZE (Tanaka,

2010, 2012)
FHSESERIC LV EREBNE LSS, £0
BERO-ODIZEBHESCALESFIBENTER, L
MR LG, BiE CIEHURMSERCRR M & 0 £E
BWEMEICET R, —F, #%E CIERESPL—
A= e ol HFNEE OB TFET D,
ZFhizxt L, BEBHFOSBMEL EVERINTHAE
ENAFEEITZ NS OMBEERRTE 5 ATRENA
HTWD, Loz, —HT, EFsTogEia
DAKILREITFE <, + F7RRIVE L SREE A FFORE D
fEbnevy, TRET, HMEFEHEOBEMPSE
TERBEREMORBENTON TV AN, LEfEIE
FHOAFRACER L OHFRREREE FF OB AR
ERTE TN,

KEFETIL, HFHHERCTEFMRICLSE
RM%ﬁL,ﬁ$%®ﬁ%m%§%ﬁ%$¢%W%

NEFSELNVICAEZEDZZEEZBMNE LTS,
7 v b OMYERERME) D b S B M & 5
Flk Blas—FrARLY) ~EEL, BET

ZETEABRAEMN L (ReEL), £, A%
Fili (IRIB0.2%EMOT A, B I HzD IEIK)
i, B/ S UN SRR L0 1B B3, Rk
%%/ﬂwm@ﬁiﬁmﬁzt(l@ﬂlaﬂwﬂ
WEBROER, WENHEEZHZLTHEILE
BORKREMMEES LD Z L3 gn-o7z (K (lﬂaT)a
R TIEE AR ELORKIEITITZEL T
RO, S, Rl Y — ORI X VBIEDS
WIEEEH OBRIR 2@ L TE LR 2FEFTORKL
flRife L hEssERtEom L4 BT,

2) BRMHRBICESFERAREE (E5EH
2013 ; Tanaka et al., 2008)
BHEORDEFRETHEHREDL Sl O
HHDRABL, BHABETLERSELD, BY
IBERENOT-ORHOy FEEZHEV O, %a"L
EBEONFICRMEARET D —AbE,
RREFEIZLD Pﬁf@ﬂﬁﬁrwméﬁﬁiﬁb<

i, EYRERCIBEERBFET L I LAKRE
REETHD, ZOOREDOFHBEETHDH A,
AT HIEENZ LY

BRRE HERNR T D97 E

— Osteogentic effects of mechanical stimulation in vitro —
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Fig. 6 Promotion of osteogenic response of osteoblast by mechanical stimulation.
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— Osteogentic effects of mechanical stimulation in vivo -
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(1) Biological effects of ELF magnetic fields

— Effects on behavior by exposure to ELF magnetic fields -
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Fig. 8 Effects on behavior by exposure to ELF magnetic fields.

(2) Magnetic fields effects for medical application

- Effects on bone metabolism by exposure to magnetic fields —
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Fig. 9 Effects on bone metabolism by exposure to magnetic fields.
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