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Efficacy evaluation dental plaque and halitosis removal of mouthwash

containing sodium chloride

Jong-Cheon Lee', Ja-Won Cho', Hyun-Jun Yoo', Chan-Ho Kim®*, Byeong-Gi Choe'*
'Department of Preventive Dentistry, College of Dentistry, Dankook University, Cheonan, Republic of Korea
*HBD Division, Amorepacific R&D Center, Yongin, Republic of Korea

Purpose: The purpose of this study was to evaluate the effects of mouthwash containing sodium chloride on dental plaque, gingival
inflammation index, and bad breath through clinical trials. Materials and Methods: This trial was designed as 12 weeks and subjects
were instructed to put an appropriate amount of the provided standard detergent on a toothbrush and brush their teeth 3 times
a day. They were instructed to gargle a mouthwash provided to each group after brushiung. Efficacy was evaluated by performing
gingival and periodontal-related index tests, dental plaque changes, and bad breath tests a total of 5 times. All data were statistically
analyzed using 2-sample t-test, paired t-test to compare between groups at 95% significance level using IBM SPSS Statistics 24.0.
Results: As a result of the PMA index measurement, the gingivitis improvement effect rate of the experimental group compared to
the control group was 107.63% after 8 weeks and 73.08% after 12 weeks. As a result of the PHP index measurement, the plaque
improvement effect rate of the experimental group compared to the control group was 79.37% after 8 weeks and 74.06% after 12
weeks. As a result of measuring volatile sulfur compounds using Oral Chroma, the effectiveness of improvement in bad breath in the
experimental group was 65.06% after 8 weeks and 99.33% after 12 weeks, compared to the control group. Conclusion: As a result of
this study, it was confirmed that effective gingivitis alleviation, plaque removal effect and bad breath removal effect can be expected
when a mouthwash containing sodium chloride, green tea extract, and sodium monofluorophosphate is used. (J Dent Rehabil Appl

Sci 2022;38(1):1-8)
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Table 1. Distribution of study subjects

Group Primary study subjects Dropout Final study subjects

Total 60 9 51

Control group 30 5 25

Experimental group 30 4 26

Table 2. Main ingredient combination of mouse wash

Mouthwash for Mouthwash for

Division Effect Ingredient .
control group experimental group
- gingival.bleeding sqp.p.ression sodium chloride B 3%
- prevention of gingivitis
Effective - plaque removal
ingredients - bad breath removal green tea extract - 0.04%
- prevention of caries Sodium ) 0.76%
(eatly caries) monofluorophosphate SRR
- wetting agent
Eormulgnon - foaming agent other ingredients approptiate approptiate
ingredients - fragrance amount amount
etc.
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AR olE G351 I 3 AAR S-S Schour
9} Masslar®] FFHAR XS AKX (PMA index)
9} Talbott, Mandel and Chilton®] X]-X]4*(Talbot’s
Gingival Index, GI)Z &%J5}9ic}.*”

= WAe AEATY BEE 77 AAYES A

R AT

2L

2258 X4 (patient hygiene performance index,
PHP index)Q} Turesky®] X|HA 2t HH (Turesky’s
plaque index) & AH&310] 77 AALE Hsdekic "
oprlte 2 73 BEE 27 WA e @AR0}E o
ool 27 U 7hx 5 4 B EE 5

ki

& 278}

a1, F7F2 VASH(visual analogue scale)& ©]-&-3F 7+
5 X2 AR S S5 B A ARtk

2 A7 Ay datolA 3" HolE = IBM SPSS
Statistics 24.0 (IBM Inc, Armonk, New York, USA)<
olgste] BARo R BAsigon, BAM o4 Bt
g 9 IEOR ROUGE 0058 AHEIIST BA =
218 SPSS 24.0& 15 7HH|ZE 3 2-sample t-test
oF 2F W H|AE I3t paired t-testZ EAEAHUTH

Zf

B @S x4 e HA AAle] WL Table 3

9 Table 49} 220] LEFETF. PMA R4 Al 45 0]

Table 3. Changes of PMA index

AT 10.69, RS 10.88, Al 8F o] AT
8.85, TIRTS 11.20, Al 12F Tof] A|FFEL 7.54, Hf
BTE 9.968 YO, AFT Y tiR2TS AIE &
olst xtol7t gli= Ao 2 YERGOH(P > 0.05), Al
9] 3% Al 43 FRE A ol v]s)] {23 x|52
HEk7F e A0 = SRIE|QITHP < 0.05) (Table 3).

Talbott’s Gingival index®] 7% A|d 45 Fof AT
2 219, EZL 242, Y 8F Fol AFZL 172, T
EEE 240, AP 12F Fo AlPLL 1.30, diET2
2062 e om, AlFTd 2T AlE 3t &t
o7} gl ALE YEHom(P > 0.05), Al@+9] 3¢
Al 45 SHE Al Ao vlsf {23 x]4=¢] 3}
et 2o & SRIEGITH(P < 0.05) (Table 4).

AHA TR HAL AR Q] SRS Table 5 9
Table 63} Z-o] Yttt

PHP X|&=9] ¢ Al 43 o] Al@TE2 2.50, th®R
T2 249, AE 8F o AT 1.88, thRTS 247
AlE 125 Zo AT 1.79, I 2TS 2412 YER
ou, AT =TS Al 12F Fof 728 x}o)7}
UFEFSLAL(P < 0.05), AlFT9] A% Al 85 SHH A
3 Aol vlsl] F-2gk x]4=9] #Ha7 Yepd Ao = g4l
E|ITHP < 0.05) (Table 5).

Turesky plaque X|59] 3¢ Al@ 45 Fof] Al@TS

1o

-

PMA index (means £ SD)

Group
Base After 3 Ds After 4 Ws After 8 Ws After 12 Ws
CG 11.00 £ 1.85 10.88 £ 2.09 10.88 = 1.81 11.20 £ 1.63 9.96 + 1.59*
EG 11.62 + 2.19 11.00 + 2.24 10.69 + 2.13* 8.85 £ 2.69* 7.54 £ 2.16%
P-value 0.285 < 0.001 0.737 < 0.001 < 0.001
CG: control groupl, EG: experimental group, SD: standard deviation, Ds: days, Ws: weeks
P-value: P value by 2-sample t-test
*: P < 0.05 by paired t-test between base and after
Table 4. Changes of Talbott’s Gingival index
Group Talbott’s Gingival index (means * SD)
Base After 3 Ds After 4 Ws After 8 Ws After 12 Ws
CG 2.41 = 0.52 2.51 £0.59 2.42 £ 0.57 2.40 £ 0.55 2.06 = 0.53*
EG 2.58 £ 0.85 2351 0.78 2.19 £+ 0.66* 1.72 £ 0.57* 1.30 £ 0.75*
P-value 0.378 < 0.001 0.193 < 0.001 < 0.001

CG: control groupl, EG: experimental group, SD: standard deviation, Ds: days, Ws: weeks

P-value: P value by 2-sample t-test
*: P < 0.05 by paired t-test between base and after
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T 1.56, A1 123 Sof] Al 1.18, hRT-
E YEPR o, AIFT Y} 272 Al 85 &
RHol7F LFEREIL(P < 0.05), @] A AlE
HE Al Aol vlsf o3k xl4=9] Wk et A
2 BRI ATHP < 0.05) (Table 6).

T3 e FHR| Q] HEFELS Table 7 B Table 83} 2
o] YepEitt.

A FeRbE Y G2 A 45 Sofl AT 0.747
ng/10 ml, =TS 0.789 ng/10 ml, Al 8F Fof Al
L 0.552 ng/10 ml, RS 0.758 ng/10 ml, Al
123 Sof| AIFTL 0.449 ng/10 ml, R 0.876

Table 5. Changes of PHP index

ng/10 ml2 et om, A[dey} ti2a-& Al 125
Lol {28k Abol7F et aL(P < 0.05), AT 735
Al 85 S EE Al Mo vlsf {43t X|4+¢] ¥}
UEhd 210 2 SRIEQITHP < 0.05) (Table 7).

Akl Qg L5 K= Al 45 Fof| AT
5.04, QIET-E 5.48, AIF 8F Fof| AIFTL 4.58, =
T2 4.84, Al 125 Fof AT 2.85, BT 4.44
2 Uetgton], Aldad a2 AIg o8t xhol7t
Qe 202 YERLIL(P > 0.05), AP A9 AlY 4
SRE ARG Aol vl F-oJgk xX|4+2] ¥3krF Uehd
02 FIFTH(P < 0.05) (Table 8).

PR P

PHP index (means * SD)

Group
Base After 3 Ds After 4 Ws After 8 Ws After 12 Ws
CG 2.61 £ 0.56 2.56 +0.54 2.49 +0.81 247 £ 0.72 241 £ 0.76
EG 2.54 + 0.51 2.54 £ 0.64 2.50 £ 0.52 1.88 £ 1.35% 1.79 + 0.66*
P-value 0.619 < 0.001 0.9720 0.056 0.003
CG: control groupl, EG: experimental group, SD: standard deviation, Ds: days, Ws: weeks
P-value: P value by 2-sample t-test
*: P < 0.05 by paired t-test between base and after
Table 6. Changes of Turesky plaque index
Group Turesky plaque index (means + SD)
Base After 3 Ds After 4 Ws After 8 Ws After 12 Ws
CG 1.69 £ 0.63 1.61 £ 0.54 1.60 £ 0.74 1.56 £ 0.65 1.55 £ 0.55
EG 1.66 £ 0.63 1.59 + 0.54 1.40 £ 0.46 1.20 £ 0.36* 1.18 £ 0.44*
P-value 0.877 < 0.001 0.264 0.019 0.009

CG: control groupl, EG: experimental group, SD: standard deviation, Ds: days, Ws: weeks

P-value: P value by 2-sample t-test
*: P < 0.05 by paired t-test between base and after

Table 7. Changes in Oralchroma results (volatile sulfur compounds)

(unit: ng/10 ml)

Volatile sulfur compounds (means £ SD)

Group
Base After 3 Ds After 4 Ws After 8 Ws After 12 Ws
CcG 0.879 = 0.935 0.777 £ 0.923 0.789 = 1.43 0.758 + 1.016 0.876 + 1.003
EG 0.911 £ 0.722 0.803 = 0.705 0.747 £ 1.112 0.552 + 0.662* 0.449 + 0.363*
P-value 0.892 < 0.001 0.907 0.392 0.047

CG: control groupl, EG: experimental group, SD: standard deviation, Ds: days, Ws: weeks

P-value: P value by 2-sample t-test
*: P < 0.05 by paired t-test between base and after

) Dent Rehabil Appl Sci 2022;38(1):1-8
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Table 8. Changes in bad breath by Visual Analogue Scale

Bad breath (means + SD)

Group
Base After 3 Ds After 4 Ws After 8 Ws After 12 Ws
CG 5.64 +1.38 536 +1.22 5.48 + 2.06 484 +£1.25 444 £ 1.16%
EG 5.54 £ 0.90 5.46 +0.99 5.04 = 1.08* 4.58 + 1.14* 2.85 + 1.19*
P-value 0.757 < 0.001 0.340 0.435 < 0.001

CG: control groupl, EG: experimental group, SD: standard deviation, Ds: days, Ws: weeks

P-value: P value by 2-sample t-test
*: P < 0.05 by paired t-test between base and after
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