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A randomized clinical trial for the clinical efficacy
evaluation of dental plaque disclosing agents
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Purpose: The aim of this study is to assess the local irritation, disclosing efficacy, and ease of removal of dental
¢ plaque disclosing agents (PDAs) containing various colorants through clinical investigation.
: Materials and Methods: Four types of PDAs (A: Hellotis™ solution, B: Trace™ solution, C: 2Tone™ solution, D:
i PlagSearch™ two-tone tablet) were sequentially applied to 40 subjects at weekly intervals. Oral pain and gingival
¢ index were evaluated for local irritation assessment, while dental plaque index was assessed for efficacy.
¢ Results: The incidence rate of pain was not significantly different between groups (P>0.05). No changes in the Loe
& Silness Gingival Index were observed in any PDA group after 1 week of application (P)0.05). The Patient Hy-
giene Performance Index (PHP Index) for each plaque disclosing agent was ranked as B) C ) A D, with B having
the highest staining ability. A statistically significant difference was observed between B and D (P<0.05). As a result
of the equivalence test, A and C, A and D, and B and C were equivalent when the margin of clinical equivalence
(A) was set to 0.5. There was no difference in the removal rate between the PDA groups (P>0.05).
Conclusion: The clinical study illustrated that plaque disclosing agents, including the Hellotis™, efficiently stained
plaque and were easily removed by brushing. No side effects were observed concerning oral pain or changes in
gingival health following the application of the PDAs. (J Korean Dent Assoc 2025, 63(8): 243-250)

Key words : Dental Plaque; Disclosing Agents; Oral Health; Prevention

e

A AZA A= 19129 Skinner?] Aol A2 HaH o]F,
oot AR P2 L] gtk 27ols 8.0E 89 1
FEIAE 8N HAutET Beke IR 50| ARSEY oM, o]
3% o g|AZAl(Erythrosin), HAE 1% (Fast Green), B4
F(Fluorescein) 5 A& ¥ 9 &-& AMA7} HLE A} 2, E3

Received Mar 3, 2025; Revised Jun 27, 2025; Accepted Jun 30, 2025

2 271 20234 A oEs AR AaeTe FAATAYS AP d
PG5

*Corresponding author: Dr. Seung-Hwa Jeong

Department of Preventive and Community Dentistry, School of Dentistry, Pusan

National University, 49 Busandaehak-ro, Mulgeum-eup, Yangsan 50612, Korea
Tel: +82-51-510-8222, E-mail: jsh0917@pusan.ac.kr

ISSN: 0376-4672
eISSN: 2713-7961

Copyright“2025 by Korean Dental Association

(https://creativecommons.org/licenses/by-nc-nd/4.0/).

19634 Arnimo] At of2] AZAFD&C Red No.3)E 7]
"o g ZHAA|= 7|12 XHA|l 2R 9] 1A S SE5h
PAFH o7 g ARREUAP. T3t Q#E A A} Al
A A HAl RS RS 4= QlE 2

2% S(FAT} A E=

o] AHIE Br} W] Hrisk 4
UM PAH SAdS QIARtol o Mg, 73 94
WL, A 5 TSt HofollA Q#iEor EHa-g|o] gt AR
7HA] TRkt A ZAA] A=) XHA|et 2R 50 gt
S A= 19994 0]335]9] =Fo| f-As|} of| g AR A
oA A2 A 7iERe- 98], 80 2] s tiAfo.= of
YAZA ZZ QAR Al 84 AM 405, AlSM4 T3t

A A8 B4 159 @RSl dal 747, e

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY-NC-ND) license

243


https://orcid.org/0009-0004-9484-3830
https://orcid.org/0000-0003-1604-8618
https://orcid.org/0000-0003-0359-9234
https://orcid.org/0000-0001-5173-2859

Hjute] 24, % )
A3}, el 22412 to] Ui 1 gh4o] 94|

rﬁ
x
E
o 1%
N
N
" ol
fllo
X
>,
=

o XAl
AL TV 945 A0 R BUST A8 A A
ARG DY S o S5, S U

T ofelARAS AT ARARE s e
A ESCHL RIS, AAIAS A8 Heho] 5
o) A 514 i 220 G S 0o} 2
WS AR 24 2|55 ol gslo] Ao Wik

Fe i, ME TE 2 7H A 25 o] tig vlaL 7

7t 7 Holns] YET), ARAAAES Az, Wt o)
€ IASE AT 4 S A8 iS4
T 92 % 9lor A Fo] o2, B 58] 94|,

T theh FEE Aoy 12, HT oAzl 4
Er«l W} 75/ 7 54 SR = A S e A7 1EEe] AF
& A3k sfolaA A H2EA| o] A% B f-5 gHgo] ¥}
SFATH 9, 20153 A1 EQJFEPAA = A HAYAE 2ok
jFo g B2 A5t 7|E 777 158 AlEE2
S7hE AL, o] 2 Qo ek 517 Bk
80 LRI, ol £ YA Thi] FHoE T X
23] Aol go] YTt T, SeLtlol s S
HYFG 5 404 AR FBo) AR B EF
wof Qow, ol X|TEA0] A AHALNE B
HUAZ BEY TR AL U0 Tt
AR 9F FHOR oI) B Fof YA L BF
7R Bol A WA S5 AN AEE 4%
ofck, 20 e AAo] wet ojorelE #l7kE HHe Alo] We:
Zo]u] o} S| S XHAAL] S50 T 2
AR AR RS AT Q) Qith B e Al mEE A
A el A 29 5 HE AT
Bkt ofg|Aa® 2
ARAof] Tt 2HAY

2]
7] {13l A A= AT

CEERINIE

A7 g

A= AJE] Zrolo] Z-0151 uk 204 o]Ake] A9l Yhg®

BAoLE LI 247 o] Xobg 71l Aleke st
0w Xjofu]ue o] AUsIAAL, 2] §a4
0 S AT Blo] G v 5 Qe PYAS B85}
A, THETHS »rﬁoa_i %] ofe e TR
AT, BE SR AT 22o] i
A Foo] A ST, 044 7RFESE X2 S4Jo]
AL, B ofele A A% AA] wkef we A
e Fasiot

ra

24

o] QA A= 20234 2¢ 279 KA sk Ar-e-2l 91
3](PNU IRB/2023_22_HR)9] 591 o} 2023 4955 6
7] F 40789 A WIS AT -F4H9] vi-
& WAL AAE oFtt 4189 A7HAL 5 BEE 747t ot
2 2 R| o7} BE3E 198 Aok, 2F: 409t
A7F A= A, B, C, D 2PA| 7} e Aol Al 521 = v
=0} F 439 IF 0= ozt F2H9 vy Tl A
HEAA| G o, 7F AHZAE 5 AT Aol Haot
o} A8 HHE Al A 2R S =28 [ B 2AA|I S £ 1S )
o C A E 1837 D ZHA|E =15 4702 109
A BAR|E UL, 2572 ] TR ZF ZPAAIE A
= A guokth. A HAPAAE APl 71 A2 RARIH
obd thE Afgo] =38519] 01, ZARR= tdA7} o | o]

sfgateAl & < el Fig. 1).

oIAE T |

rEorE
1> >
o
> o
1=
g
-
i o
Lo

e
o,
1
FIF
)
>
l-‘l:l
1
18
—
N,
o o
=
»or
9,
el
)
X
>
%9,

(o)

o

o el

=

o
=)
P}
=}
N
up>

2

AT PR ABARIGY
F AT B e A 95
o Aef HAJolek. A A

&5 et Al

Bl UF

FL
ﬂlg
N
o
0
oYﬂ



Enrollment

| Assessed for eligibillity (n=41) |

Randomized (n=40)

Excluded(n=1)
* Not having natural teeth

to stain
(All posterior teeth are prosthetic)

[ ] Control Intervention
(n=10x4groups) (n=10x4groups)
S
©
o
o
E T T
1 2 3 4
(n=10) (n=10) (n=10) (n=10)
— | | | |
« Survey |1week | PDA* A | | B | | C | | b |
" Snion |[Zweac] [ore ] < 1 [ o ][~ ]
« Extra-Intra oral T T T T
. e -
o . tmoeetkns |[Sea | [roac ] [ o 1[ & J[ ¢ |
[ 2uewsing PDA : D A B g
|| e | e e
« Survey | 5 week
* S;gg:;’:;tion no disclosing (n=40)
« Extra‘Intra oral
image taking
= !
Local irritation & Efficacy assessment
ﬁ « Chi-square test
S || « Paired t- test Analysed (n=40)
& || - One-way ANOVA
« Equivalence test
Fig. 1. Participant flow though the study.
Table 1. PDAs (plaque disclosing agents) used in clinical trials
Control Country .
Manufacturer . Product name Product photo Appearance  Ingredient colorant
group of origin
il
. Hellotis . FD&C Red No. 40
A lonebio Korea Disclosing Solution Solution D&C Red #28
B Young Dental ~ UsA  Lace® Disclosing Solution  D&C red #28
Solution - 20z.
Young 2Tone Purple
and Pink Colour . D&C Red #28
¢ Young Dental USA Plaque Disclosing Solution FD&C Blue #1
Solution
D&C Red #28
%
D TePe Sweden  PlagSearch Tablet Tablet FD&C Blue #1

*: Tablet (chewable tablet): Tablet form that can be applied to the teeth by putting it in the patient's mouth and chewing it directly.

245



& Silness gingival indexZE 4
A 242}k 7 2R 8- I—Xro 3 Loe & Silness gingival
indexE H|aot] =4 A=A HI7KoHAH. 16, 12, 24, 44,
32, 36% Zo}y gz, Az 7] 22 B9jo] 4
H1E 89to 2 AA}sIgct A7 ALeQl AL 04, k7ol A4
7 1519} BZo] 9131, WHO Probe® €3 Al &Yo
14, 44 Bz eA) &
24 WFATE 24 7ol Zo]
9 380= sl=alqn 2
292 242 e 2
g, 2

$}o]

—/

Al 2JA] B
o, T,

-
N

)
ol
i)

o rf

o
Run

oR of
i
et}

A

oy, oM,

) Effj PP
)
lo
o

> o © o

X Hi
rr

O

| A
o, 7 B oiR 991 7 2
1 _c'v_i H] E_,JH o].oq xlAﬂ;q
AN= A AR o] 2431

Mg ofN oy
o, ok ome e

fo ¢
)

>4

>,

ol
ol
() ru
_>~¢

i
5

o
o,
o)
>

o

>

jbo

e}

6‘

ol
?N
ﬂ.l
E
fljo

0

=

rlo

ek A2 A2} H

L L
ﬁ

_,d
e
o,
N
3
—
32
.41

Bl %@ 1 ju 1o T o

[e)

oX,
of
)
e R

> A

o
3
q

—{Olt

=)

[T~

JA

NI
==

7
t}. PHP index+= 1
36 461 X|o} AHS

—,{Aﬂi)i 3

_l

i

[r

Al
o

>i 1

}

Ol
r

mr—]>

o u)

i:a

Table 2. Time elapsed before staining and after immediately
brushing teeth

Disclosing solution Last time brushing teeth P value
Hellotis™ 750 + 3.24
Trace™ 7.85 +3.28
»0.05
2-Tone™ 7.60 + 3.13
2-Tone Tablet 7.90 £ 3.30
Total 7.71 £3.21
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Table 3. Number of participants who experienced teeth or
gum pain during the past week, one week after using the
plaque disclosing agents (PDAs) (number, %)

Use of the PDAs Oral pain Not oral pain P
. . value
1 week later experience experience
Start day 1(2.5) 39(97.5)
Hellotis™ 4(10.0) 36 (90.0)
Trace™ 125) 39(97.5) »0.05
2-Tone™ 3(7.5) 37 (92.5)
2-Tone Tablet 7(175) 33(82.5)

Table 4. Difference in gingival index before staining plaque
disclosing agents (PDAs) and 1 week after staining PDAs
(N=40)

Before staining 1 week P

PDAs PDAs after staining lue

PDAs valu
Hellotis™ 0.29+0.24 0.32+0.24 »0.05
Trace™ 0.2940.21 0.25+0.21 »0.05
2-Tone™ 0.26+0.20 0.26+0.19 »0.05
2-Tone Tablet 0.26+0.19 0.29+0.24 »0.05
Total 0.28+0.18 0.28+0.19 »0.05
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Table 5. Comparison of Patient Hygiene Performance (PHP) index stained after brushing

PDAs After staining After brushing P value* Staining removal rate
Hellotis™ 2.26£0.77* 0.03+0.08" 0.05 98.57£3.40
Trace™ 2.71£0.66* 0.11£0.19° 0.05 96.52+5.77
2-Tone™ 250079 0.05+0.12% (0.05 97.86%4.61
2-Tone Tablet 2.09+0.91° 0.03+0.08" 0.05 98.63+3.47
Total 239+0.82 0.06+0.13 0.05 97.90£4.46
Pvalue t 0.05 0.05 20.05

* paired t-test, T: ANOVA

Subject No. 26

Fig. 2. Images show dental plaque disclosed by plaque disclosing agents
A. Hellotis™ solution. B. Trace™ solution. C. 2-Tone™ solution. D.
PlagSearch™ 2-Tone Tablet.
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