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ABSTRACT

Chlorhexidine and Dentin Adhesion

Nan Ju Lee, Jinhyung Cho, Eunjeong Gwak, Wonse Park, Bock-Young Jung,
Kee-Deog Kim, Nan-Sim Pang

Department of Advanced General Dentistry, College of Dentistry, Yonsei University

This review examines the fundamental mechanism of dentin-resin bond degradation, considers the factors related
with this event and furthermore, describes the more practical way to prevent the degradation followed by restoration
failure. In spite of rapid development of dental adhesive, dentin-resin bond stability and durability are still major
challenge to clinicians. Bacause dentin has unique environments, which are humid and moist, compared to enamel,
it is difficult to acquire complete bond. Also presence of endogeneous matrix-metalloproteinases (MMPs) in dentin
substrate plays a crucial role in the degradation. So, in order to prevent the degradation, complete infiltration of resin
monomer to moist dentin substrate and inhibition of MMPs are essential in bonding process. There are multiple in vivo
and in vitro reports showing that the durability and longevity of the dentin-resin bond interface is increased when non-
specific enzyme inhibitors, especially Chlorhexidine (CHX) are used. Among many synthetic inhibitors, chlorhexidine
(CHX) is the most widely used MMPs-inhibitor because of its ‘substantivity’. Via its cationic-chelation mechanism, it
inhibits MMPs (especially MMP-2, -9) effectively and consequently, reduces nanoleakage and increases bond stability.
Also the use of CHX does not affect the immediate bond strength overall and gives no harm to mechanical properties
of following adhesive resin. To sum up, the adoption of CHX is recommended as means of improving bond stability at
this time.
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HFH Self-etch systemo| A= W2 9 Aropa o] 23]
o HAHFA Y NTE7E FAlo dojuug, &3] Zlo]
of #AFA O T Fol9 Zol7p dojubA] gk A
ojgtal A Az 4= Uk 3HATE Cavalho 5ol —JOP
B> Self-etch A| 28] o] g3t= Ao = R
o] BolAst HEo] 23t ‘Zu] A% (nanoleakge)’ ©] U
ojun, 53] ofika AHESHE Aol UEhdtha 54
o kst oFAk ARE- Al AYobd E3lF ol astd
A &85 sHE7EA 9 JAFETE o]F7] wiwolH, o] AL
Etch-and-rinse systemo|A] Yebd o] FUsHA Lo
A F2E gyt & HS Self-etch 2+ #7
2 gybR o 30~40%9] TR TR ded, ol
= 80| Z Self-etch J2+ #ZY F23F T4 =ol2
= Aolth. #&o| 475715 ©|=23HAA Hydronium
ion (H:0")& X710 EFF FE-L o] o] 23} 3}
A AAE SN RA SIFE orA S
o]Z27 Self-etching 2} # X & 82 A X EFA
9] o] 235 flsf A olx|ut, A4S oA et
TEA S Fofisto] 71AA B4 HolEE %t

ohyet ALY 4 2 UohE fusHA e,

2. Uold nMe &35l £4: MMPs, Cathepsins

1) Matrix-metalloproteinases (MMPs)

Matrix-metalloproteinases (MMPs)= 19623 Gross, Lapi-
ere 5o 93] W S AAEYG. o] EAEL YAA
chal B F A (Endopeptidase)oﬂ e e I | X P A
ZATTE MMPs: BUAGE 3T DU AS B
S 24 27 remodeling®] %‘J‘OE]??}E}W. MMPs= 2] &
o oftlelut glom, B3] 77 WA H, Ae IF
o, 13 Aobdo] ZAsk itk 77 el Al MMPs
£ XohAary, 7189 Bojo] Fold W ohjet Aot
a9 AW, NFA% S 774 W A, Aobd-d7
3 ARNY EHFY BolE AAT AT A
AN A THE 23780 MMPs §0% 0 152 71
o WraF 0w, B3] Aol Aol At 5718 MMPs: MMP-
2,-3,-8,-9,-200] Q&o] HHAF (& 1)"

MMP-8-2 CollagenaseZ2 A4 X|FA& 43 2 7|2 4
WAHf S 240 A2 4TS 59, MMP-
2,-9% Gelatinase 24 MMP-89]| 23] Txzoz 2
RUYFEALE TS LS ATE e Mvps
= Aobd AAo| 2X EASHAIT, &
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Table 1. &0t& L{jo] EX5l= matrix-metalloproteinases
(MMPs,).

MMP-2 Gelatinase A

MMP-3 Stromelysin-1

MMP-8 Neutrophil collagenase/collagenase-2
MMP-9 Gelatinase B

MMP-20 Enamelysin

H:N

1 2%

%
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Amino acid 2

-H,0

CH,

Amino acid 1

Figure 5. Matrix-metalloproteinases (MMPs)7} 2429/ &
EfO[= ZEl (peptide bond)E ZS2EZA WENRE 2olAl7/=
X2 LIEFH BAE,

Z A%} (Dentin-Enamel jucntion, DEJ)of| Bt} ZFA o=
EA gt

o] AL Aobd AT F AFotmA|azol A A=,
A Aobdo] v R ZFEA "ok o|EA |
A H 9] MMPst= pH 4.5 ©]3519] @ Abof A Ao}
Hol 23 HHA 72 gew WEHI, B3} HHA

7165 8t7] Azt ey Aqto] WEw 37% Ql4k
(pH 0.17) 9] vf$ RF-2 AL oAx= MMPse] =7}
oS Wl (2F 35% ), o] AL 37%9] 14to]
7149 E3& ofYg MMPso| HAS FEstr] Wi
o]a}y_ SFATH'. 37%9] QAR A5, A o] hekx
AES xge iR Eo HaF F R pHY} 1~2 Alo|2
MMPsE HAA|7]|A] a1 Aobde g3jA7|&=d”, A
A O Z A9 HAE A= MMPse| &4 148 5
ZFAZIT R SHE T, B3 MMPs7L 7152 517] $8)A]
£ Ak ool Ca,Zn’ 9] F4ol o] T4A 3, Ca’T,
Zn’" ol&A4 &Aoot} (Fig 5)%.

B2 A &, A W ARAL ek 71E W &4

= MMPs= fA 2 02 B4 7| Aol EA8t= =
8 nYHRE E8fdol %‘#d&‘it}“. 25 9 B3]
S4% WolAe Mmpse] E4 9 259 84S 9
W71 sl Zymography 7]e& o83 Wl iES
o 2Eete dAE2 W S Esjaa EA H
g5 %04%*11”&,1 A= FF3HH. AT o] 7]
=& ol &std, &4 el MY Wl MMPse| &4 9]
SAE A= ZMQ ATk (Fig 6)”. Fig 6(A)S
By, 25402 gFedo] yeits 97 MMPs9]
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ol Zx gelatine| Zf~E2aH2F MMPS| 40| =2 271 =2
SZ=Z 20/ 0/210] ZEM9| 2t (channel) SE.E 20{ZI 3A}2
& 249 (B) Higher magnification image model showing the
WHEHNZEN EEE L= S5t0] LIEFH 8. MOt Lo w
flINR 2ol N7} cylindrical 2 22 ot QU= X2 &
Uk R: E&lEEl, HL: 248F, D: 80,

2) Cysteine proteases: Cathepsins

Zotd-FA EE Ato]lY] HAT == MMPs 0] Q]9
%= Cathepsins©|2tal E2]= Ao o3 FaFS W=t
AotRA|ZE, 2| 0] RANZE ZIRE QA Y et
AZAA A=, MMPse} -3AI8HA| Cathepsins & A]
Wela diBaasz A AZ97]A 9 remodeling 2
77 WellA= Zobe-A] & ZJobr|d FAo|l= gt
ot 43 shell Al MMPs ]9 %= Cathepsin©] 3914
2ofof Zh-g3to] ¥ra R whet, Aobd-a 7l g2+ A
oA wYHFO FE 7] A= MMPsERE of
Y} Cathepsins®] /4 EFE A3l of gict.

3. wHHR Faligiel Al ‘MMPs ™A AL

1) Chlorhexidine
MMPse] &3t E452 Z3E 97 HsiM=, 23

Lee et al. Af0}Z2! TEtof| A 2| Chlorhexidine &1}

H Aobd 714 W ndHR Atol2 s gl RleEEA
7} ARstY =29 ndH/7E §l=E st ART of
Yeh, g3lg Aokd i EAst= &/493tE MMPse] &
e AASE A E3 ¢ Fasit. MMPse] 24
AA|5l7] Y&l thFst MMPs JAA 7} o] &Eo] A 5=
Rom, Wl MMPs JAA<, 2914 MMPs A A =
Yol B 4 gtk &4 MMPs: Y214 MMPs A A
Ql Tissue inhibitor of metalloproteinases (TIMPs)®f 23}
ZHAEth MMPs®F TIMPsARo] 9] o3 A2 2]7]4 9
remodeling®l] Wj-%- &3}, o]R o] A ¢ w2 4
o] wAE S ok YA MMPs AAA o] <o
=, 201 & 4 MMPs JAAE AHESHS 24 MMPs
o] B AT 4 Ut T MMPs JAAE 37%
AL E= A AT S e HE X Fg3
ro2 A A Azt 559 3
S Z7HAZ S T ol ERt A
MMPs A A= 712 B A X (carboxylic acid) T 22 75
71E 23 9lel MMPs 22 Wefl 9l Ca™, Zn* 1 o]
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A MMPs A A O gt A5 & sfdro] o] Foj%]
QA T, 1F o) A= Chlorhexidine (CHX)o] &4 7}
AEZHog o] gEo|x 1 9}t Chlorhexidine (CHX)
U AEAARZA, 7 W Aol dig \§2 24
Y3l glom <244 (Substantivity) '] &
7R3 Qleh. o3t EA L2 g, o] ol
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2o} A skl LAANAE L2 ARG E o] R| AL Qi
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A AHEE7] AEEE AL FTEE o] 8, MMPs#TE ofY
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71%5S 7HtkE Ao] g A YA R ot CHX Y
BAF = Fig 7' 2t
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Figure 8. MMPsoj cHzt Chlorhexidine (CHX)2| &&S LIEFH
DAz CHXZF MMPs8| 7/50] ER25F F£2f0[28 TZAIZ2
2N Nz IE 2250,

QY. ZAHFY Eafi7F dojubA] g2 AS 3]
e, o] 4¥E T3l CHX7F MMPs9] %Fo]-23t Rh-g-
sto] AFS oz T 5= YATh(Fig9)’.
MMP-8¢]| gt CHX9] 9A|7]74-2 MMP-2,-99h= Tt
24, MMPs®] E t}Z 7]%57]9Ql sulfhydryl T+ cysteine
B Z-gotd, sFEHNE 5 A3HA cysteine switch
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© 2 AMSEE CHXE «5% AA JHE A= ooF
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Figure 9. CHXOll 2sf SxIE MMPsi= ol 0J4 m2l&2o] Hef
0I= ZiE}(peptide bonds)S FS + SV EICt. 2tk f 0
BP0l 28 L5t ofLIx| REHH Eck

Figure 10. Etch-37 w/BAC benzalkonium chloride (BAC)E =
a5t 37% phosphoric acid semi-gel etchant (BISCO Schau-
mer, USA).

sholut 2l gixlo] 23A71= F, Al WA H Y
+ F7H o2 CHXE F&st= DA §i7] 2o
<35t 7HASIT £3] 37% 4te] CHXE EFHA]7]

W ol Ao, dAA AESHE AAZE Uk i, At

@ol o]RojFth gt o=, 1AM} CHXE} v &
MMPs AAIA] & 51}Q1 benzalkonium chloride (BAC)
(Fig 1002 =33t 23] A| A7} BiscoAloll A 7Ht=lo] &
A AgE o] AFEa ok,

AubA Rl AF HgHRT FUSHA 1527 AE &
Aetd == Ao R 27HAQ A7 2. ik B3
oA A7 Q1 Atz oA AT, 37% Q14t &l
CHXE H7igthal siejete, 4AF AA19] 3]s
FIFE FA gon SAAQ HRAE 9 uARE
T HAH JFS FA gethe A2 e A
FAEGE 7MY F83% AL o]AE HEstAE Aot

e Lo o

ox

=2
o7 ALsl= AL 6027 FES A Ut FHA
9k CHXE Aol Z&A7= H$-, 4 4,
=S ®Wof| FgslA "ot kA 1527H] &84



7o) CHX7} Aobd &g HAAL 7|5 dt7]olle Y
7 AR g-v= 27 Aok sHARE CHX S 7MY 2
S4%F sl ‘A 5A (Substantivity) 22 Q18f 1523t
o] B2 AR = Adobd- Xl HER EE 1)l
£ FEsItha BZEoIA 3 Yk, <2144 (Substantivi-
ty)' 2 %ol AL T CHX7| Aot 9] v] B4 i d
I Agstr] o] Udeibs EASE, HEAZHS 2
A dold 1 715 E3E 5= A gt & CHX7F 4
obd 71d el v &% g dat Agteta okt Azt
o] AAYHA 1 Aol oA A A3 HolA YrtH
A ua] &Aooz EHE Y et Aol
o]#gt CHX Q| A|&AIZH dtutet ohoFste] dvba o
2 48AZHA 2197HR] BauEw ok E sy -8
7 Bl A& 37% J4He] 22 pH (pH-1) )41 ¢] CHX
o] ¢HF EAlolth. o2 F7HAQ A7 e 4
835171 SHA|9E AY A} pH2 X0 2 A=A =
CHX7} A% Z-83k3 ol e Rom” 0|3 CHX
7h ARGH Eo| M HAEAY ot X ¢Eal MMPs
AA7 5= LHetL S-S Yu|gtth CHXE Zatoln
U Az X Fo J2AA ] 2FAI7 = Al 1A B
o] AL dA AgH oz Aotd ) MMPse] &4
AA 3 RAHFEANE FRAAFASO] A=A
L, Aobd-glzl Abol o] HAF o ougt Y¢S
Aol gt At obz BEsTH’. CHXQ 847t o
Qo= F& EZF ‘XA (Substantivity) .2 AEE 4
A=l T EAE CHX AHE- Al Adobd-#l 3 Hzhel B
22 CHXY HE9 Fusitt. o] AL Gendron 579 <]
3 22 g Fen, o 001%2) W FEo|A % MMPs
£ anzoes ARt sk B3 MMPsY| EF
HE CHXOl 93] JA=H= 2 s=7F 254 &
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