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The elucidation of the characteristics of a new functional water, ozone nano-bubble
water, for application to periodontal treatment
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Periodontitis is a chronic inflammatory disease caused by microorganisms existing
in a subgingival biofilm.
0zone nano-bubble water (NBW3) seems to be suitable as an adjunct to periodontal treatment owing to its
potent antimicrobial effects, high level of safety, and long storage stability.
The results of this study suggest that NBW3 possesses potent bactericidal activity against representative
periodontopathogenic bacteria and is not cytotoxic to cells of human oral tissues. NBW3 also has potent
virus inactivation activity. The use of NBW3 as an adjunct to periodontal therapy would be promising.



55—64
82.5%

Periodontol 2000 2002

Periodontol 2000 1996

0.1~0.2%

0.05%

Indian J Dent Res 2010

NBW3

50nm
salting-out

40

2010

REO

2010-167365

NBW3

NBW3

NBW3

NBW3

Hayakumo et al. Clin Oral

Ingestig 2012 NBW3

NBW3

NBW3
Hayakumo

et al. Clin Oral Investig 2012 NBW3

NBW3 (1)
@

NOTES
NBW3

NBW3

NBW3

NBW3
NBW3 (1)
@



SRP

SRP
90% J
Periodontol 2010

NBW3

NBW3

NBW3

(1)NBW3
Time-kill study

Porphyromonas gingivalis JCNM12257

Aggregatibacter actinomycetemcomitans
JCM8577  NBW3 30 115
5 10
0.1ml 20mL
(2)NBW3
TEM NBW3

Porphyromonas  gingival is(TDC60)
Aggregatibacter actinomycetemcomitans
(ATCC43718) NBW3 0.9% NaCl

5

TEM
(3)NBW3

ul  NBW3  SARS-
[10% 100 pg/ml

100U/ml

MEM ] ul 0, 10,
30, 60 0.1%

Ph7.0 10

0.2ml

60
(4)TEM
A PR8 NBW3 0.9%NaCl
5 TEM
(5) NBW3
3 EpiGingival
model®, EpiOral model® NBW3
® Triton-X
viability MTT
(6)NBW3
30
20
5mm
1/2 3
30 SRP NBW3
NBW3
( )
3
SRP
NBW3 SRP
20 100mlI  NBW3
SRP
SRP
3 SRP 6
SRP 1
< >
SRP 3
#40 2
PCR-

P. gingivalis T.
forsythia P. intermedia 3

22
10ml

™9050 6



1 Porphyromonas gingivalis JCM12257
NBW3 Time-kill study
1000000
@) 100000
Porphyromonas gingivalis JCM12257 3 10000 om0 9% NaCl
Aggregatibacter  actinomycetemcomitans 8 «E@=NBW3
JCM8577  NBW3 30 % 1000
100
10 - T T T T T T i
5 0 1 2 3 4 5
1 Time (min)}
2
(2)0.9%NaCl 2
Aggregatibacter  actinomycetemcomitans
JCcM8577 NBW3 Time-kill
© study
10000000
NBW3
1000000 >
NBW3 100000 =20 9% NaCl
g
E 10000 =l=NBW3
© 1000
(3)NBW3 100
_ -1 10 - . - . d
NBW3 10 o 10°° @ oot 230
Time (min)
1/10 3 SARS- NBW3
60 NBW3
3 NBW3  SARS-
SARS-/ v A LA (10%)
& 100
(4)NBW3 %
TEM 0.9% 42 50
NaCl a8 o = =
Q\ U T T T T T
NBW3 | 0 10 30 60
i\ USRS (sec)
(5) NBW3 3
ETso 4 3
24 EpiOral™ NBW3
4 5 NBW3 MTT




. 0
EpiOral™ °
125
Q
O 75
B
t 50
8
E 25
0 1nl 1l 11l 1ol
0.01 0.1 1 10 100
Exposure Time (Hours)
5 3 @
. HAYAKUMO, Sae
EpiGingival™ NBW3
MTT 60634128
EpiGingival™
125
_, 100 —4‘_‘-*-“¢
g
Dg 75
% 50
b=
§ 25
&1 O 11l L1l L1l Loy
0.01 0.1 1 10 100
Exposure Time (Hours)

1

Sae Hayakumo, Shinichi Arakawa, Masayoshi
Takahashi, Keiko Kondo, Yoshihiro Mano and
Yuichi lzumi. Effects of ozone nano-bubble
water on periodontopathic bacteria and
oral cells - invitrostudies. Sci. Technol.
Adv. Mater. 2014, Volumels,
055003.

doi:10.1088/1468-6996/15/5/055003

0




