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Detection of early carious lesion using optical time domain refrectometer
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The greatest result of this research is that it was possible to establish as

a diagnostic imaging method using near infrared rays with white spot lesions occurring in the
initial stage of dental caries. These facts lead to early detection of dental caries and can be
applied to early treatment and prevention. Furthermore, this apparatus is a noninvasive diagnostic
method without using X-rays. We also found that it is possible to use it as _a more practical medical
care device by making the probe of the prototype one - dimensional OCT device into a pen type

probe.

OCT OTDR



X
Minimal intervention

TMR

OCT
Dent Mater J.
33(1):48-53,2014
M m
OCT
OCT
1310nm
OCT
OCT
1/e2
1/e2
86.5%

1/e2
1/e2
1/e2
1mm
1
1.5 mm
pH4.6 0.1mol/l
2 Caries Res 15, 393-398, 1981.
PRG-Barrier coat
2 OCT (OTDR)
1,7, 14, 21
28
VK-9710
3
OCT (dB)
1/e2 (u m) (dB p m)
OCT OTDR
OTDR 1
-56dB
-65dB
OTDR
1/¢e?

OTDR



OTDR

oCT

Base line

Artificial carious lesion

2)

Base line Peak :-53.6 dB

-60dB

-70dB

Enamel

2000
Width [um]

Base line

2 OCT
0CT

1/e?

3 = i
oo ¥ i) i -
3. H o
8. o= Jid
e e - EWTRRATTTT
& i L A M Ut hoh
: T VT
= o J

BE (mm) FE (mm)

Artificial carious lesion Peak :-65.4 dB

oCT

OTDR
1/¢e?

0
Width [um]

Artificial carious lesion

2000y m

-34dB
-59dB

OTDR

OTDR

Artificial
carious
lesion ﬂ'\.. L PE

Sound

area

£
E
2
3

OTDR

N

TfeT width

Wave forms

4

yetwndin N

Wave forms

1/e2
14

14

1/e2?

o
S

6 1/¢?

241.5 um
65.6 dB - um

28

Control

Artificial caries




10MHz

6800

OTDR oCT

1/e2

1/e2

15000
Integrated value

10000

5000
+Control —sArtificial caries

AR RO 28

E
=L
jaa]
o
Q
=
m
=
o
Q
e
(18]
B0
)
=
=

Days
1/e2

1

Murayama Ryosuke, Nagura Yuko, Yamauchi
Kabun, Moritake Nobuyuki, lino Masayoshi,
Ishii Ryo, Kurokawa Hiroyasu, Miyazaki
Masashi, Hosoya Yumiko. Influence of a
coating material containing surface
reaction-type pre-reacted glass-ionomer
filler on the prevention of primary enamel
demineralization detected by optical
coherence tomography, Journal of oral
science, in press, , 2018

4

Saki Matsuyoshi, Ryosuke Murayama,
Toshiki Takamizawa, Hiroyasu Kurokawa,
Masashi Miyazaki, J. A. Platt, Enamel
remineralization effect of a dentifrice
containing calcium sodium phosphosilicate
(CSP) : an optical coherence tomography
observation,47th Annual Meeting of the
AADR 2018

R. MURAYAMA, M. TINO, T. FURUICHI, Y.
SHIMAMURA, Y. KUROKAWA, M. MIYAZAKI , J.
A. Platt, Determinations of Early Carious
Lesion of Enamel using Optical Time-Domain
Reflectometer, International association
dental research 2017

143
2015
0CT 66
2015



o

@
®
*

MURAYAMA , Ryosuke

70706811

MIHATA, Yukinori




