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guinarineo.2 " &£5E Al ZoA FE3 alka-
loid A|A), 43 =% AlAl. halogen 28|32
2449E5¢ F 4 2oy ¢|% bisguanidesA] Q]
Z22¥AdL hydroxyapatite X®3} sali-
vary mucins §ol F48 F WA wWE =]
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Aede ZaaFd GleM F2z2HAd9
A% xAHe B2 dFHT UG,
Segreto 592 0.12%9} 02% F2=2¥Ad %
Xgd g Zz s F A4 A4,
Grossman $19& 0.12%2] 22dAd-E 67)
47 A4S o A9 AP E Fol3
A Z2aANE g v 3, HIee 22
2N aE Jostsly] AR FAEA,
Axx, xedsiy, 2o EFALL, var-
nish o] 353 9lch. F22dAd A}§A
ZaAe| 1 749 He Rago] Qled F2 A
oht ¥, A $28o] A |7
ANAQ H3 5& & 4 . AR AA
549 FAx g FwAEd 4T WA=
gomn, o4& NG E Bas g

g el dHF AFE 7 Az HFH F
3 dubHel FAelx 75 Aol T T
2g 9gk 2AH: 22 @A 9} Volker 517
2 APEH d2F 44 5049& dAde=z =
YAE 2 H 2 QA AP 4L 4A
e gz g A, A 54
2 ALY ok :AEle wlmdt A el
A AE A FoA 80%7F A B
28t¢c}. Ainamo §'9¢] QFol M= X3} &
A 249¢ ez a7 1004 457 AE
A7 st F¥ ¥F Z3} sorbitol Ff 7z
a}o)] & FA}st A} sorbitole] FH¥ 7L A
g A& F/HTIAY FaATAE @
ov} e #49 AL A=Y P& FA
NAG B3dg. o] dFqe F F
o A% A& dAez & 2087 A%
st 7} AF74$) A A 4=(PHP-Index) 2 AtZ 2
o AeAAEH}E AR A3, A7 756%4
AgAARI} Qe Aoz Yeiggs 23
st 0 7 Azte] XopeAF A
W2 e nXA Ridy FAHAS. °f

Hg el 9 A7 19423 Knighton?! o]
29 ZeA A4S B o)F 7Y F
g3 FAFLe] Ao}pAFE AT el
/M Q32 el G i
deroz XopgAZE F/HA Aol =
g2 7Hde EdE T F=2 AYSHY g+
92 HZe e AF AT Ze i
Ae AFAE 94 ¥ AL FeiAg E2
¢ Alsle 238 AolsAFE <
t wgez zARD gt HdA M=
FHE 33 gl AT ofA L Ao d =
e uA geov, WML o 23
o] Zo| dig A7/} 2% AL 4L =
¥ 2E AFS AP TN S99 @
AE AT den, 53 4& AAYHt &
£ 9utHQl AlEFe gdage e 2 W
ol Slgtxz & 4 AUk A Azte] Fe| o™
JFE v X fel] BT Frhe Yoz A%
Foboll A FAAtR & 4 o

£ 479 BH2 o7 74 7|sAEE
£33 B84 FoAM 2 A7 MR BEAE
A dAFsd Aol vtz Aol Aol F53}
3 Ad % X2l ddg ads} e 2=
2dAYe FEEI}E AFHOT o] 43}
A8, TEAEAE o] 43 FF $IUYY T
A dxdA Pz Al 4 A
A &9 Fz=dAde PE4&2E AdAT
3 AT RANE Z/HIA ™ Fa
9 2eq 2 v aHoz A4
4 2A% T2 AgASL, AeAL §9
PAAS 3L 58 Sz=2dAd YA
- chewing gume] T4 R A% A
glol wXe gkl Hsje] =ALRE u} ofe] B
28R wheld.
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2. glg™= X

2.1. 48l=

2.1.1. Chewing gum¥9 A=

Gum base® 40°C XA 7}&8 F ¢
30gE Hsteq 774 F=dAd 493 Yx
Y7 dgd e Y A 2B oM 587
7heste FAMAZ] F, Z1xd gum based] &
22X Yxdase] AY 4 U=F 34
o} oju] gum base 100g F F=z=dAdL
125 mge] F4HA =% Azxsgdd. A2 gum
< Ao wA st AxAZ] F foilz 47
xRt YA3e] wste AL Az
g chewing gum?| AHwr& [® 1]3 Zq. A
%35 chewing gum2 [& 2]2 F¥3l AY
3kl -

21.2. 22EY9AY YA Az
YA Fessi 209 whyel wel pre-

H 1. Preparation of chewing gums for clinical study

Composition Weight(g)
Chewing gum base 200
Sorbitol 63.0
CaCo, 20
Millet gelly 10.0
Wax 5.0

H 2. Preparation of chewing gums for clinical study

91

cipitation 22 A 235 . Methacrylate
A< Eudragit(Rhom pharm. co., Germany)
RS, Eudragit RS/E(3 : 1), Eudragit RL& zt7}
400 mg, F22¥Ad diacetate(M.W.=Sigma
co, US.A) 200mg& 20 mle] oghge] =9l
¥ o 4948 HAS 50mle] AHFAA
Pluronic F68® 250 mgg 39l £-oo mulsim
A AR A E YAt YL 10ml
2 7t &3

2.1.3. A%
AR 42 AL 95t P8l disclosing
solution Red No. 28& A}4-3}¢c}.

2.2. dEYy

2.2.1. Ag¥q4

SAY AYAEE dAez HAEFIA
(Screening examination) & AA]g F 184 o]
A9 A A 94 159¢ HF A=
Atetdd. SZAEe] 272 A3 FAE
A AAA 260 JAelgon, B
DMFT(Decay, Missing, Filling Tooth)$} w]i
A A AFzAE 248 Adgd. o F
HAAE 394 5722 o] Wiz Al
+(Control)& chewing gum%h& o3l o
7oz 343, A2F(CW+CH)e ==
AL FH% chewing gum, A3 F
(CW +CH(RS))& Eudragit RS2 9tE 2=

Groups Composition of chewing gum
Cantrol chewing gum(CW)
CW+CH chewing gum +chlorhexidine
CW+CH(RS) chewing gum + chlorhexidine nanoparticle(RS)
CW+CH(RS/E) chewing gum +chlorhexidine nanoparticle(RS/E)
CW+CH(RL) chewing gum + chlorhexidine nanoparticle(RL)
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YA JryAE §H38 chewing gumE, A
4 Z(CW+CH(RS/E))2 Eudragit RS/E2 T
E gzzdAd YxYdAE FH¥ chewing
gum<, A 5 F(CW+CH(RL))& Eudragit RL
2 9E g2=29Ad JYxAE #id
chewing gum& AgFdte] 57 Fo= ¥§73}
o= 2.

2.2.2. A{uy

AY Az A A7} XA =H(Professional
scaling) & AAsgen, Ay Azdzyg 2
Z $e gAY YA A&A § FAHES
7139 AL A Z3HA 83, SR A
W (% 219 o] A 1F(Control)& chew-
ing gumig Foisld dzFoz dged,
A2 Z(CW+CH)& Zz=dAd¢ #73
gumg A 3 Z(CW+CH(RS))2 Eudragit RS
2 9E Zz2dAd YxidAs #F4
chewing gum& A 4 Z(CW+CH(RS/E))Z
Eudragit RS/E2 TE F22dqAd YxA
g #4% chewing gum$, A5 Z(CW+
CH(RL))& Eudragit RL2 %E Zz2¥dAd
Y AE 48 chewing gum$ A F3e 5
A zoz BF3dc A wire FRAAE
A8 g ot stk Y AL chewing
gumg AHg-ste] % 43) obf, A A4
A % AR Ao 3084 AFH=F A

2.23. A4 WY

A4 chewing gum& AF37] A AP
A e A eA4E ofe] ez A
so] BT AY 2, 3¢, 79, 109, 144
o] 289 AHe: Silnessst Loes] Aefx 4
(plaque index)?®2, X &A 4 & Loest
Silness20'8] H7}l71&oz WA A2
AZANE ftez FAsH

F7}7AF= Dental unit chairel]l A 29¢] X
G4 A A A B

(1) ZIE§X|5(Plaque Index : Silness} Loe)

04 : A7k de A

14 : M Ak dov $Hes Fof

ofzt wch
24 1 A ¢ e o AxY Fo] AU
78 A7t 94
Ade o2 2id.

34 : x| 2ddel & Ao FZFe| Yt
AR Adz AH9A A

(2) X| 2 ¥ X| £ (Gingival Index : Loe%}

Silness)

04 : 9%l & 2+

13 :Axe AegosA e Ao W
7 e A

24 1 3250 Negez, w9 Fds ¥
A, BF F3] AAY Jistel & &
Yahe AS(ES 7172 A HdrE
ety &3 2Tt qR=2
w4 g})

34 s Xedos, AT LAY} FF
o] gltt. 223 ALY A AY
ol Ax A+

() X229 M= Hs}

GzA) A& HAo Frhska, A #F
e, fEALE v RN Aoz WA
e Fasez BAstd 43 Asde A¥
o] oh:, AA, AL vEpdg. wA
Azwge] #Y/NEE GH el A}
At

04 : A7 w2 34

14 234

24 #33 AN FH4

34 A
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H 3. Plaque Index scores following chewing gum containing chlorhexidine or chlorhexidine nanoparticle

Group Days _ 0

3

7

10

14

Control 0.43+0.06 1.11£0.31
CW+CH 0.50%0.19 0.96+0.20
CW+CH(RS) 0.46+0.18 0.89+0.26
CW+CH(RS/E) 0.75+0.13 0.87+0.08
CW+CH(RL) 0.35%0.19 0.79+0.25

1.711£0.43 1.76+0.38 1.39+0.22
1.18+0.31 0.98+0.09 1.12+0.07
0.95+0.28 0.91+0.02 0.98+0.20
0.92+0.03 0.72+0.03 0.63+0.04
0.75+0.48 1.04+0.21 1.00+0.12

H 4. Gingival index scores following chewing gum containing chlorhexidine or chlorhexidine nanoparticle

oo D05 o

3

7

10

14

Control 0.31+0.17 0.57+0.13 0.66+0.20 0.67+0.03 0.66+0.14
CW+CH 0.26+0.04 0.38+0.19 0.47+0.08 0.27+0.07 0.36+0.05
CW+ CH(HSJ 0.38+0.11 0.43+0.09 0.63+0.09 0.30+0.15 0.731+0.14
CW+CH(RS/E) 0.50+0.16 0.46%+0.17 0.32+0.19 0.33+0.09 0.48+0.10
CW+CH(RL) 0.20+0.05 0.294+0.07 0.18+0.03 0.334+0.09 0.56+0.09
3.2. XI2XI%(Gingival index)
3. A4 N AeAa 9A dze HHH Tz

3.1. XIENXI=(Plague index)

(& 3] E=2=2¥Ad YxiAE FHT
chewing gum®} 2 2#A|d chewing gum$
a3 4 obA, HAL Mg AA F A HH A
of 3084 4A ¥ ¥ 0, 3,7 10, 4Ye] & ¥
e A8 WstE Jepd oo AR 4E
dz27el vy Fr=dAd F4 F43} F=
2349 Yz I oM =¥ A 4
ehgeon, F22dAd Yxdart §48
chewing gum& A& FdA F22¥Ado]
#4€ chewing gume 42 2o vls| FHH
o2 ozt ¥ A& Yeld. F22dAd
Yxygat FAM A4F(CW+CH(RS/E))e] 10
9, 149 F AEA47} 0724003, 0634004
2 A2Z(CW+CH)ell ul#] Xef oA a7}
sl [= 3].

d, F22HAd Yxas §ig oA A
A7 G deElgd. 22949 4
gum Behs F2adAd YxAE F4d
7457t 4 @A Jebdd F22dAd Y
At FolME 393 7Y4ME A5 F(RL)o]
0294007, 0.18+0032.2 X2z 47} 34 o}
ehgton, 1093 14YeNE A 3 Z(RS)Y 7
27} 0274007, 036+0052 o2 Fo u]s)
ALA 47 3 Jepgd (& 4 3],

3.3. XIS MZXHg

[& 5]% UYL ) A9 Az
He Jehd ol dEzAME 3Y 3
H Aze Wy}l dasgen Fz=dAd
Z(CW+CH)HAE 1093 1404 92e) ¥
7} BAHG. A ZAHE Az}
dehtA gotdh wE AL Azwse 93
9 AE= A4Y 4 dd AL 9ARY
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H 5. Gingival color scores following chewing gum containing chiorhexidine or chlorhexidine nanoparticle

Group Days 0 3 7 10 14
Control 0 0 1 1
CW+CH 0 0 0 0.3 03
CW+CH(RS) 0 0 0 0
CW+CH(RS/E) 0 0 0 0
CW+CH(RL) 0 0 0 0

A&z Wb FAHA ged. F=2=9
ARZ(CW+CH)ME 1093 140l FI%
T ALY SR Ao Ml skt debiged o]
AL AR o|delM & Az NAAA
EAx TRHojof & 7oz Bon FAH
o2 A7 /Y ol . =2
Ne ZE AARNA Az Wiyl #3s e
chewing gum®] AHzgtez: A& oA a3
7t AEE ¢ 5 AR

4.2 O

HAZ So] FAAAAAN A BAlo] Z
e 7 X JALY 5o TRz
AA Y el ol HA F7isn Sz, o]
g SEEY oo =3 vl ¥ FAHz &3
Zba Qe Fzge] M dox 743
g Udedr) Fgded oF Y984 E
g AAYHeEE $F72<¢ AMAY, YA
o AAY, #7489 AAYes 7T 5 4
o ol2gt 77 HA’ed AAY FM=E
74 gold o] 87 8<l AAYLz s
dutH oz 3= Aol <74 sHFec
g7389 AAYE AozAYI} MAYez
vHe AR FF2e dEd AR, &
AA, AdAe}, AAtes ERI9Y). g2y
FHE JAAT A s g #7489 Al

Aol A8 22 xJEY A7 YA &
ouvj, §3] X o]y }x4do] #g P o
T2t el A e Adeld. sAT A%
dFHeln duHHe ZAAZ FHME o}A
7HA B A77F ol FodA UA g AAe
A g dFlMEe A o X4 w4 e 3
A7 EIAHQ J}AA F FRa=dAd
& Adsgd. o] 5%, Michael $9¢] 93
o &d F=dYAPL Xedoy FF=
o] AFqQ AN AFee Fa gAAS,
o A Foll s} gz e # AT
PG Ao Hofe] opd Fz=dAd
gumo 29] AAHE A =3l ze] A2 9l
= w4, 49 794 59 AL 0|43
o F7ARe otel] BHE F 4 A AA
E Mesiza TEAEAE ol 4% T A
FE44e 754 e AR AR wyes,
gz29A9 YxdxE AEs gum base
o] EYPAA chewing gum$ A =x3}%}. 9
AAYPE 93 A =3 chewing gume A|F A
B7le] gum base®] ¥F 20%, FF FFol
73%0d, °] FF7} Xo}$AFe] WYL A
AGE 2o o FX e JF& F
A e Zlez 48A sorbitold Alg-3le
gume A 2HHEd HAAE AHzA =
sorbitol?} millet gellygte] Eifoex ¥
A0 E 2zon, gty sZAES] AYd o
& £4EE ¥4 =2 Azxd YA F
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A £&8o] ¥ 7oz Yehd Eudragit
RS(CW +CH(RS)), ®& Eudragit RL(CW +
CH(RS/E))& Adste Atgsiela, =g A4t
¥ 77 pHZE RelAl e A& ety @2
pHolA £3€ 4 9t Eudragit RS/E(A] 4
)& A9 Chewing gume] #z-e 30
¥ ANREF ged ol AN #
A& ¥ol7l A% Aoz o 3087 A4H
o2 ARG g4EA g HHeA
Az A goz4, AR Hzoz A% o4
A oo} JAAYe AT =7t A%
H7 4=% =3 23 4977 F¢ A
A Eitold nFE zadE A4 Ul
o Agel AH4E A2 AFo] wste) A F
g F€ 4 AFA AdE AsE A
3t ¥4 9 AFY 4 A, oHT A5
£ dAHoz oy AFe f4dn =
Zt g9 F7AA4E 22 9 ALH =
g AT ARA$E AP ABFAA A
B34 H 2 FA 2A%e Hrlse
Aoz AA= o3& §toz A =4}
3t dHel Weh o2 go] was #A= A4
Ae2A e Aol @ AL AR
4% 4 o =T A2dF9 344 Ao A
2RS4 w=q ALY AFH Ude
A& A3 violh. AY A gz=dAd
3 Fz2¥Ad YA §i3tc chewing
gumoel X Fz=2#AdE F43A o
chewing gum$ 95 Fo8 Foj |3l A
Ag B ALAL7E A debded, oA
AY A o A= dAFezienz AA o
AgGelA Y grl= F229Ad F4 gum ¥
Zz2dAd Yz & gumzte o= A
=9 Aol7} AeAd A A4 ulrt o
agy & 4 d5 WA AdgAee Ay 79
Aol Az ¥d Fz=2dAd FF gum

95

9 F22dAd YA §i gung Az
oM A Jepgm, S99 §4 gum
€ A4 23 Fz=dAd Jxedd
gum$ A& Fo M9 ol A Lo,
Zz2dAd YxdA §f gumE AL 2
oA Xefj x|t o oA e Yehg
., ol & §¥¢ nuy g4l
o] F2IAY EEEFE AA A A
2o yrxqats} ste] AL 7§ F2294
de] §3¢] ANdgeozy FRHAM E=2=
YA D FEEIAI} ZulE DAEHZR] Yo} F=2
2dAdo] F7hfe HPE AZHE A HAF]
224 1 5348 ¥ A2 Alsdd. o] 9
dx F22dAd YxyAst +29mV o]4}e]
AL Zta gle] Fx=dAd Yxdate] gk
ARE HuY3 ohge T HFAA o] Fo}
A Az AlRFHA AR, AL AzusldA
T dz2ddM e 3d FRE ZE g3xdA
Aze] Wbzl FAFHNoY F2=IdAd &
fr chewing gumel| A& 104, 14YA LA 34
32 Yx YA §§ chewing gume M= ZE A
oA A& Aze] wist: #AHA dokd.
A LA M E FARRE B3V Jelded A
29 Azxdste] dsiME FadAd, 2
2YAd YA FF gumd A$ X9
AzWstel zto|7t A ¢gidlen, 7UA o
7oA Aol wsisl #AF . o] A
7} A5 YAH oz A2de FHAE £
UE Ax 7|7ke] HA Usk7] dEoz A}
257, 109 o|Foll:= F2=2IAd FH gum
o] Z3ol= ofzhe] Mzxuizlr} oy o F
ARz Ao Tsl e XA
T 44 dxdaAE i3 chewing gumdA
Zago] ¥ A Jeigd. o7& X A4
7b webd 7% AFEAA) o' X
o 4% =8 depAmz GFo| FuHe] W
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Poke Ao Az de dehba gL 2
o2 A€

gH, gz=dAdo g o} HY Fo
Batge] dsMe 2 71Ad FAM A U4
A A dov, AL AU AHE
Al Kool TR w8} F4 ¥4
£o] Base] glo] oA HAN. o]
g page FadAde Fxrl Fo3
Az ZA Ay vf$- gofsiga dA
Aot AL FzadAD FAY, A ==
spray§efe] AE L D7 ALIAY @2
(01~02%) ¥=% 711 E2=2d4Ad AES
AbastE Al A d=F d9d 4 3l
. 2 A= F22¥Ad chewing gum
& A48 FolME X oh2A o] Yeltonv, F
22dA9d YxydAE §43 chewing gum
£ A48 oM Xo} AMo] JAFA ¢
ot o) F22¥Ade] WEe| Add 2
stz AtzHelAn. o) AYAIGE F
p Zz=dAd Yy @i chewing
gumo] F2=¥ A chewing gumoj vl ]
YA Ao A zHgel 72 JFE e
W AL YxdAst e 429 Ad} A
o] dl& bioadhesivityell 2|3 Zo2 AlE.
gty Yxdat AAE 43 2294
de] z3lyl $4ddAME LS Y S
A& Aoz 71N A ofH 2 YAAY
of g JeA4 Fo APt a9+ A
& 7 ¥ 9 A&HQ 478 53 g ¥
& BgEol § Aoz Amndd.

gz 2dNdL Aoz gumd] FoiA
A%g 2 FH Yo ws] dAez HAHE
joz <gt Qo] AT GAA FHHAY
28 o] 27 dEd 2 EAL: o3
g Alzdo =3 opA7A] AASAY FA=
gdx F7uAEd A WA= dow, &

FRAAGE 2o YA, gy R 7R
FARE vogicd gadAd 548 ¥
o7] 1&g whiles Fz=dXdE §HT
xAE WEe] chewing gume] EFse] A
4% 7% Zx29AdE a2 A A
Sug 37 AR oy % X Fo 4
< 23E YL 80l 98 ¥EE ¢
48 4 9dg ez AR o)9d Y
59 Azolx $48 4 slon veprt AEH
Ho2x chewing gum® FAE F7F9} fla-
vor 5o YxiAE $4¥ozH zv, =
59 A= xH7} A& Aoz Alngd.

ol Ao AYAN} gz=dAd Yrxa
# chewing gume FUAM A&AHQ
2t4-¢ veplslz] dEe] 74 AA =AM
o A 7hsA el Agx Aledd.

5.4 =

£ QFE F22dN9 ¢ sk vxd
Ag Al x8te] chewing gum o Este] AHg
& 799 chewing gumig & A4, E=
28X g a2 chewing gumel] Ho] A&
A% 59 £34E GAASLE ol 43t How
Az g3 e A2 A4
1. g22dAd3 2249 YxdAE
43t chewing gumel A Sz=2¥A|d
£ #4314 ohd chewing gum$ ©=
Fq g Zo vl XeA4, D A LA 5
7} 4=

2. gz2dAd YxdA ¢ gume A%
g o] Fz2dAd §f gumeld Bo
o7t G AYgALE RS

3 gz29Ad YxdA i gumE A%

& FolME Ao} FAo] HAHA Y.
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Abstract

Clinical effect of chewing gum containing
chlorhexidine nanoparticles on the dental plaque
and gingivitis

Gwang-Hee Lee, Young-Ok Nam, Mi-Jeong Kim!

Dept. of Dental Hygiene. Wonkwang Health Science College, Dept. of Pharmacy Graduated
school of Woosuk University !
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Estimating by clinical index the efficacy of three cases, where chewing gum is mixed with
nanoparticle containing chlorhexidine, where chewing gum doesn’t contain neither of them,
and where with chlorhexidine only, this study has come to the following conclusion.

1. The chewing gum with chlorhexidine and chlorhexidine nanoparticle has shown more

reduction of plaque index and gingival index than that with no chlorhexidine.

2. There could be seen a difference between the gum with chlorhexidine and the gum with

chlorhexidine nanoparticle.

3. The gum with chlorhexidine nanoparticle has shown less level of plaque index than that

chlorhexidine, which difference was only slight.

4. The gum with chlorhexidine nanoparticle wasn’t absorved any tooth coloring.

To put these results together, it is proposed that mixing chewing gum with chlorhexidine

nanoparticle can be an efficient application.





