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< Abstract>

Current Root Canal Irrigants and their Co—treatment

Min—young Jeong
Department of Dentistry
School of Dentistry

Seoul National University

The primary goal of endodontic treatment is to disinfect the root canals
with infection and further to prevent re—infection. Although mechanical
instrumentation could substantially reduce the number of bacteria
existing in the infected root canals, it is difficult to obtain complete
disinfection because root canal system is anatomically complicated. Thus,
chemical irrigation is to be accompanied for dissolving necrotic tissues
and eliminating the bacteria. An ideal irrigant should have a broad
antibacterial spectrum, dissolve necrotic pulp tissue remnants, and
prevent the formation of a smear layer during instrumentation.

Commonly—used root canal irrigants are sodium hypochlorite (NaOCl),
chlorhexidine (CHX), and ethylenediaminetetraacetic acid (EDTA).
NaOCl has the capacity of dissolving necrotic tissues and potent

antimicrobial activity, but it often cause tissue damages and it cannot



dissolve inorganic components of a smear layer. CHX has a broad
antibacterial spectrum and residual antimicrobial activity, and is effective
in eradicating Enterococcus faecalis biofilm. However, it is not effective
in dissolving necrotic tissues and a smear layer. EDTA has a potent
capacity of dissolving a smear layer, but not necrotic tissues, with weak
antimicrobial activity.

Although approximately seven intracanal irrigants have been
introduced so far, none of them is ideal calling for the co—treatment to
complement each other. Co—treatment with NaOCl and CHX has more
potent antimicrobial activity, but parachloroaniline (PCA), a brownish—
red precipitation, is frequently formed. PCA results in discoloration of
teeth and obliteration of root canal system, and it is carcinogenic. Co—
treatment with NaOCl and EDTA removes both organic and inorganic
smear layers, however, it results in the loss of tissue dissolving activity.

Further studies are required to improve the current co—treatments, to
investigate the clinical effectiveness and to elucidate the action

mechanisms.

Key Words : Root canal irrigant, Sodium hypochlorite, Chlorhexidine,
EDTA, Co—treatment

Student Number : 2009—-22725
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Mixture of tetracycline, acid, detergent (MTAD) %°] o4, o= 3y xE

o] AFA @l A|Helo] AL AR mlEA| 7] A L3},

2&: Z3AFA Y FZE71%, FH D AR
. Sodium hypochlorite (NaOCl)
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SEARA A Bol AeEE Z@AHAY NaOCIe BWS T

1o

HE 71w ¢ 23 Yol A A ASH7] o]l Enterococcus, Actinomyces,

Candida Sol% @+ &35 welg. 7% w3 f7] 24 g 5898 AY
A4S G2 S Aok Y ol wEt mHFe] fr1do] faEd, F3)
oAl el A WSzt AAEG N gy, muEe] RU1EE
AAB A Feta, AEHAQ v = 28 (Substantive  antimicrobial
activity) o] §lom, ' ? 7|35 WA 7| AY FAA 710 1P gk FRoAE
A4S e 1 AZHTs B 9 FaxRFo® wmpAUsiA sHW F4
ZA E4g oI F ol wHo] Qlof 10 ANl T8 Qs
NaOCl & & 5oF ApolPiAt ol FAstn oz wig Zresh
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AsHAlR AgEn. ojZlorRE RV AbavE RAste] P

&

e Aoldg 0.25% NaOCIZ 15 w3+ AE @S Wl Enterococcus
faecaliss AAZL F AR°eH, 1% NaOCIA 1 AIZF A& S wl, Candida
albicanss AAE 4 JQUTh 1017 Ruffd ATl wEW, #AE ]
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ZHAAMHA] NaOClE  0.5~6% 7HA  veks  sxs AFgdr)
AALEEOF NaOClE A3 E9AIZ DakinZ 0.45-0.5%2 NaOCl
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NaOCl2 Zfobdolyt =232 A9 AlASA Zdvh. =3, NaOCle

goll sk Aol wEW, Aotds 2.5% NaOClel| 24 #3b

2.2. Chlorhexidine gluconate (CHX)

CHX 2 polybiguanide antibacterial family © &3t F712 <l 4—
chlorophenyl rings ¥ <929 hexamethylene chain ©] 4= F 719
bisguanide & A ¥t}

CHXZ AH =dS 98 dfst Fu &so] 2ol {83
AR 00 B2 Wele Auans Holw W A S, Fil
25 ayrh Qluk P olgA A Agans Z2AN LH4F AXes

e =AS Zb7] o] ehdd AgAl® 2o]1 ekttt wd CHXS
E

4

NaOCl# w23t Qe FHans 7HxH, 77
&% lipoteichoic acid®] WY AFHHe= AHA7I= AoE dHA
ATk 6 md ArolA ol  hydroxyapatite?t Agsle] 1 Fways

12 7744 A&ckar g8 A Qlek* 7
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CHXo|l i vwvivo®} in vitroold 3@nAlE #AES ey A
R gkxuk, Mol 2get= At 7| ztolu, 1 AT A el
2 gt A7 Aole dEA SIA ¥tk CHXo] #&eh= 7|&o=
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ekt ol2dt @y CHXY wEol o&s=t, 0.005-0.01%2 w*&
SEolA CHXol Aote] FFibsls| Aol bgabA Fabxo] Aot %W

A, gletA oz WMAA Ao FAFYES ettt 0.02% ©1/de]
FrelAs CHXel ofg] & o]Fn FHHol FH CHXE X7}
vholxd FRo R wEA WEH s S B ® Basrani ¢ -l
ot 1 CHXS A& S ad= CHXO Fxof o&3th E3 Lin
T ATl gstd f? CHXO A&HQ FEEAE AL F AR Fekol
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FotdE FAEE s &S, & AP Fo] Aobd FF AEUL
EZsbde] Tesfol CHXY ztgo| F7kstt). 18|31 Komorowski 5 2
Aol ot 7 CHXS 5 # H448 A AHHoRE CHXO WEHA
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gy CHXC =2 #AF Al Xof WAy Az Hdzk 10 Fo
7} biofilmel W &+ @I/} NaOCIHTE 3o 47 thdo] glon

7124 galseol g7l wigel '° NaOCl# o] Wgste] ARg-sfof

2.3. Mixture of tetracycline, acid, detergent (MTAD)

MTADE 44, ANEEZAN AWRSAARZ FA8H= 43 AFA=
W= STt 3% doxycycline hyclate, 4.25% AEZAF 0.5% polysorbate—
80 ¢ £For TUFTE AASL ZHAE &% 7FeshA o Hx9
A goojrh, A oE MTADE HEAd 7
A ek A H AR FHPG 00!

a8y MTADZF =25S AlASL vAd=S AAsks 2489 st
714 dsides A7 vbb itk gl dATelA =Es AAE
GAASl  doxycycline¥} A|EZAbe] o] o]FojHtia  wrE F . °?
EDTAS MTADS =25 AA axs vludt ddeld Fofgt Aol
EASHA ekoprt. 00!

MTAD®E] wA=S AAste 2E&2 AW 8= &3zl
tetracyclineZ]l &A1 doxycyclined g3 FFES W=t
HE et °° Tetracyclinedl A= v|E ol @A §498 oAt

235 YeEhle dad SAAR, Aldo] HAA kol WEaet g2 &)

WEHA g Aol Yok wE o YL wrmH FFYE W=
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tt2 FAEZACl polysorbate—80 & AFAel ddH4adE 7AW,
AR gdAolmz Mt Axue] JgFS Fo| vy EH FFads

FRA 73, dotd Wz MTAD7F 3%
=z

KAV

th2 sH O F polysorbate—80 &

al
CHX3 vl erg @2 425539 Idads =d4sh N4

gy vpe]edFe] st MTADS AdeA A= tpekstAl ughoh
A AN At A dAE AT ATelA+= MTADZE E
faecalisll el A FH4EAYS B 5 AdAJeh.° 78 w3 MTAD=E
A7g gk obd NaOCIZE A st Aobdelx At A AAE vlast
A A3, MTADE AGE AotdelA o B At SAgE a2 -

ARtk 28y NaOCIZ A3t & MTADE &35t HAFoAs Eed
A7 Ugkth 1.3% NaOCIZ M s = MTADE Al st Adolz oA 2l
At A7 MTADZRE A s Z-5-9F vlaaiA felabA o 29k, 1.3%
NaOCl w=o=® AAds A2k Al gAge] AAol A AT
ATAE> MTADZF NaOClell &J&f Abst= §17] wiiEe]l MTADS] &+ #+-§-0]
sty dEUgch 0000 & g8 A gdor oy WA H
QIZFel Aote] MTADZF 5.25% NaOClEt ¢ aydozr Hazxgs
BAY. a8V E. faecalisE vjoFst 429 Aopbd AJHES o] &3t H9 5.25%
NaOCI7} MTADX.t} ¢ @3z ow dHyzahgs Wtk °! dd, = g
Ado)A Nising} HE&Hzd 2$ MTAD ©Eoz AL wro £
faecalis ©| &wZgo] o A4 ehdr}. b2

Tk, doxycyclineolyt T =4 AL Ag wpoledFel Qe
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2.4. Ethylenediaminetetraacetic acid (EDTA)
EDTA + polyaminocarboxylic acid Algel HFA 484 0|t}

EDTA £ Zgololuh Holex e ol&4 Fkoles Helds Qe
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2.6. Hydrogen peroxide

Hydrogen peroxide (Hy05) = FHFoll= & 220X b= SHAZAZ F=2
3-5% W F57F AFE-EQlth Hydrogen peroxide & U|AE, wlo]g] X,
2ol maprh glew, AgAabsr|zh @Ay DNA & v o=y

Z+g-3kch, 18y Hydrogen peroxide 9 4 €353 NaOCl Hr} 23]
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2.7. Iodine Potassium lodide
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et g Frda $e 545 vehdg Y lodineo]l Al &4
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2.5% NaOCIlZ} 0.2% CHXS X3
d=og AgAS wrHo ¢ 2 Feads yegdogl P ojzle

3tehik-g Aytz mlelE 2 Zold ¥ (parachloroaniline, PCA) o] gh= A 2441 9]
AAEo] AAHAL. ' PCAE Xolo HZAM wWAS fukey 80
sAEAst  fal7F HA O ol 3 ESHA Ho]  FdF A

el dFE = £ dom 0, WAool SQlvk U7 meh, PCAE

23| 5] 4] 1—chloro—4—nitrobenzene®] ¥ w, o]7 3} HlolEZ 7 2y A
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