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Abstract

The chemical irrigation of root canal has been usually performed by combined treatment
with 3-10 % sodium hypochlorite and 3 % hydrogen peroxide (Oxydol) as the most useful
procedure. It is, however, contraindicative for an acute apical inflammation and may give
unexpected effects on soft tissues and clothes if it inadvertently comes into contact with
them. The present study was scheduled to find out the utility of electrolyzed neutral water
for sterilization of root canal as an alternative to chemical agents. It has been previously
reported that neutral water shows excellent bactericidal effects with few side effects on vital
tissues and environments.

The prepared canal walls of extracted single-rooted teeth were contaminated with
Staphylococcus aureus 209P or Streptococcus mutans. The canals were then washed for one
minute with neutral water or agents alternately using 10 % sodium hypochlorite and Oxydol.
The sterilization effects of them on the canal walls were evaluated in terms of the number of
surviving bacteria. Both types of bacteria in the canal were thoroughly removed by the
agents after one-minute washing using a syringe. When the canal was washed by syringe
with the neutral water, some numbers of surviving bacteria remained in one sample out of
three. As the water showed sufficient sterilization effect for exterminating the bacteria
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within a short time when they were mixed in a glass tube, the reduction of the effect in the
canal might be due to the exhausted effective residual chloride of the water by its reaction
with organic materials in the canal. The remaining number, however, statistically exhibited
no significant difference from that of the agents. Ultrasonic washing with the neutral water
could further reduce the number of surviving bacteria, and no Staphylococcus aureus 209P
were found in the canal after washing although only a small number of Streptococcus mutans
could still survive. The neutral water gel developed by the authors showed better
sterilization effects because it contained higher concentration of residual chloride and could
stay in situ in the canal for longer time. When the gel was filled in the canal after washing
with the neutral water, the sterilization effects reached completely 100% for the
contaminated canal. It is expected that gel filled in the canal after washing until the next
washing treatment may be able to inhibit the growth of existing bacteria as well as the
invasion of new bacteria.

When the dentin specimen was dynamically immersed in the tested media, it tended to
whiten and decrease in volume in sodium hypochlorite while no change was found in the
neutral water and gel.

The foregoing results suggest that the combined use of neutral water and gel may be well
applicable for sterilization of canal alternative to the chemical agents from the standpoints
of effective sterilization ability and subsequent maintenance, biological safety and easy
manipulation without concerning any side effects.

Key words: Electrolyzed neutral water/Electrolyzed neutral water gel/
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WREERICBOTIRIACHVSN S K STt » 9,
BER, B LIWEPEBREAS N OFERRED? T
by, REXEENFVY Aro s, hHksEE s
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THBEEOHRA B VT, 1EOEAR L O IREET
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ORTHRGTEESE <, KEE G0 ppm) TEO I
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FE fEARMEE I RERENSD, ZhicfhVER
fERPEPHER~ OB At OY b L2/ Do E 1S 3.
PR S (1996)™ 13, RBRAUBE D & 58k L 7o B AR
ST, REEBSMER 14 B4 2 ENESRETV,
0.0l ml OFEHKIC 0.9 ml OEEEMAE | HREEH &
BEVThoEOBENE - ehs, BREEET
THBRENRIBIET 2 EMEL T 5. £, BFES
002)® 1%, D> SIREIL IR EERL LEik%:
KRR FE IR S € TIEBIL B Ic L <, 5588
Hokic & 3 IREREETY, HOBEOEELXEHOR

B oG, RETHML TW5, 20KE, 2mlov
VY VBT T NCOEBRE B ch b IEEMRE
WS, R VIR R OEE RS ICEEL ThRK
L5 EERE GOmL 100 mD S¥ 2 LHBNENEDS
h, BHTHAZELE2HLnITLTWS, HWEEK
OFEREL b CICERAEII L /DRI 20, RERED
DOMBREBRKE L TAES, BEREFCEAL T
AR L ERS OWE? REROBRERL TV LV
A5, BEHREMAB VWY Y v OEFTO VTR, R
FBF BEHENS VY, FES LD EVIHED
BrBonfctEZoN3, NES (1998 13, KER
kI & 3 BREUEREE b X O Rk LIRS ot 5
YY) U VERC L ABREHOBEL B, BHETRLT
W3, KPFE EEMEIIC, NaCIOBEIKRIC & 3 8EE T
100 % OMESNRMSE S ichs, BRIKTRIHEISTHTO
B30T, Bb3VRFHEHBHY A 72 28Bh o5
BRI EBBETHBLEL TS, —F4,
Kiz & 2k LRBGURE R~ OB E1T - T & #ER 10
AT XNTHEUETHBHIEB TV EVWIERERLTE
D, KFETELNAEZNWIRLIZFVEEYREE
B oTWi. /NES BBV KIC 3 ERESICBIT B
EELB VWD AHETCHWAHHKNW EE—D b
DTHHPEPRAHATSH 20, REMEROEYRS T
b AEBERBENTEERHICINENW O 1/2 D 15 ~
20ppm ThH 3, T RKEHREEB I ICIEREIERE
iz Eb0ppm U EEEN S T EBHBELEbR,
COMEENREIZFEREZRLEERTHEAHIEZEL LN
%, %7, NESOHEEOHE» S, By Yy vy
BRI TREBLBIREMNNT 2 LBERLBH SN
3. RS (1999D® omgieiksEHWicREBRTI, By
BB 388 GWT0ml/ A T14H/D) w8
BEOFELZEBRIEERE S 5 100 um % T 25¢m
BAITHTL TB Y, WMk X 2 BEEEE TRE
P52 umETIE 100 BOEBDIREERLTE, S5k
100 ym ¥ TOIHBXNRI IR (NaCIO BIRS LT
HOKDZZH Y ) v Vi) LBEREEDNE L, NaClo
ORI 2 EE L 725G, WERMEKSLENRE
BHBAE L TEATH LTV B,

saletk & ki & b Ik BEKEBROWTE T &
Lk->TRoNBH, ZOFEOEVWICL > TpH B X
UEEIERDOMRMER - TL 5. EEetkkiz pH2.T
UFTHy, COpHRBRMEMMBEFETELVT v F
Vv ThHBld, ThEFTHHBEEKIS ZEED
BHEEHERT EEAON S, FERZREEHO7 » 7



g —RBEIEHRTH 3, TOMBRIBERL -EFKD
pH EIMKEL TV 3, (& pHFEE TR CLOAFEHETH

Y, pHEHKE {31251 T Clic b » THCIO
%y, dikfHE T HCIO 283 1E 100 % i &
2 ik OFREERIR O HCIO OfEHIc L 5 &
DTH 5, wRHUKFOBEREIERITIZ HCIO & CLASE
ELTBY, CLABRSICEMT 2 nERENES, &
PRREIERMTHEELTLES. LhL, #ifEs
Ak E R 28R 0 mEOBICREEROZR L,
2 ONBBEM OEBLECHHET 2 EvThé2<E
Zithth 1 HEOBEEEFETRETE S VSR
B THRARRESDRERT?. LEed-T, WTFhoER
KROEWERBCEDTH A5 LHFsn 3.

RERRICNHET 25658 & o X 258EIE
REEOETOEIONZ /D, B E i X 3
BEEREEOBETIC OV TOFHERET » R,
PR MK (BRRRIEFRIERE 45 ppm) i 1/100 £ BHI %
BAT 5L 13ppm (289 %) DETFTHEL 7205, NW
(BFIEFHERE 38 ppm) T3 4 ppm (10.5 %) DT
b b, H¥c k35 bidmmeik kb &tk b
SVWT EDHEAD LN, T, BERMKEE T 3
BeIRVER SRR ISRV 700, BREEERE L VIS
5 SIREREGICBIRKETHT 584813 hikkoXk
BEHTHA9.

AR THEEL 72 | HEORERAETE, WRETH
3 NC-OX i3 100 % OBREMEZ R L 7228, NW,
NW*QIEAH Y 7 VIL L > TRETFHOEOBE MR
bohi, LEKED L VREREREEEI s R
BORNEEELELIONEH, FESRBHKY «
WEDBHIZ X » TNC-OX LRIEOHREEEBT, &5
WREOEHE E TORBEAN~OEORA - BHEEZ
FHEEBEL TV, AWMRIE, FLEETHREORM
b ZBEESPERL hlky = v NW]D) %2H
W, BB SR L 2. NW] RELEEE—IC
ZEL RSN, Y VLCRERAERBREAR
e U CRAEETO S NWes BB THERL 705
BEAHKkERAVTY S, ARETREERFCHAVE
NWis it NW & W BBEREESZHMEVD, K2R
> b &5 HEE S.aureus B X U S.mutans x4
% NWys OFHEERII NW cEESTh -k, Tk, V=
NEY ) v VICEEL A EL TIRE~DOEAZT]EE
g aedic, BrOoEREBE-HL, RETH 3
0.35 X THRL 7z, HCIOBEZE 2 fEicl TV 37D
BEDROETLENTE Y, HEABEKIIHL TNW,
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NWgs 58 50 fEBR OGN CHE/ELL Lot L, NW] B
L URIBE O fHK NW,Tid 20 EBCTRIZOZ)EN
Aohtc (K4), EBROBENCIENGL 258, tE%
Ttk - 7z Cont. loxtd 3 NWJ BEfF B < 3 BREIR
96.0 % Th -7z (K5). REAEAPETHY = VIRT
b 35720, REBCNEL -HEDcEET 2 KEOH
CEML CTHoBRENRERE SR I0EETH 3
TEERRLTVWE, BEKTH->THEEREERL
DW*) %Y = VT 22 &k, ABLTVWEE
B 10°4 — 4 —H 5 10t — & —ici@mdbl, E5ikv=
WMIZED 100 =5 —ETROLTEBY, 55U DE
B L-> TRBERVIEIBEDSZ Ehbh b,
NW, NW*Tid, ko r 3oL L bEFEL T
WigWwic®, Z0%O NW] ORIk >TIRTOY
7T 100 B ORESIRNAEETH - I,
BERSROBEEHL 2lcbic-» Tk, BENRD
B EMERE M, BT iz, BERT
BT 3 E0ERIC VT HRTT 3 L4ENH 3.
BETHWSN TV 3 10 % NaClO A& D NC 13, K&
KEEOPTHIIERETH 2 NW I~ THY 2600 12
ORERTERLEET A0, FOEERRIHIL DI,
K6, TicRon sk Sic, NCHIcENEET 5 &
Kl 5 R ERAOARREOE T B LU0 BRALIE
Bah, RRMICSAS pRRTE~OBENHER SO
7o, WRREE, L b, RFEREO—MHBEML THE
RERADMEL THEY, NC OILFEMERHIC L DARXLE
EBLZFTVWAEI EDbh oz, HiREREWIREkRE
Tk, FFEOBER, BEZTERORBDILS NIk
EETBEL 1258, Z0BoBEICB VT4 OME
BEU 3 EfEEEN B, —F, NW, NW] ~0iE
AT T HERER b REERPEEICE &AL EE
Ao5hY, DW EABRKRFENOEEN T WD,
NC X 0 b Z2UNF T LOHERTE K.
PEokdic, WEREEE L Tk & 285
B &k Y = Vo BRI, BETH RHERIC K BR
TR LASOWEFNIREFLTBY, LB TE
VBARTHOPIKEGIRT 2 HEMRBV EDbd -
fo. EoiT, MERERREIOLE F TKBRILAVY 9
5758 OEKNR D - THHIKY = VERERNICEAL
THTERLE-T, ZOREEACHOBHECH S
BHORAZECHELHFEN 3. Zoft, DEkES
BRICABL COEREMNEL 2L0EL 2L, /OB
BB LICEBETEREREEZLDFEEBLTY
3. TOXAIT, dlkE UK = VI3 TEEITE



K ORE TR~ OIS Gt i)

BOR L TROMERE, SWERNEet, RIEMESIEL
OERD» O, RO ZIEELERELTERATH5
TERRENT.

w W

BN REDREEL M0 bERB LUBRIE~DE
EE & AL IOEBRTHKE X UY = VEREIRRC
JGH L, S.aureus & %\ E S.mutans 12 & 3 BREBER
Xt BHESRB KUORTEERR, BE~NOBELH
~N, BETHLHE K (10 %NaClo B8 LU H,OK) iz &
Dkl HEL, DToXS BERMEL N,

1. 2X104E /ml OB I L T, skt 50 (FE,

iKY = Vit 20 EBAEHSE 22 ET100 %D

HEMRERL 2.

2. BT CHL T, BRICKBKEY ) v VkE%
T2&, 100 BOHEBNREBZENTE, 24
7»u£mrﬁ%ﬁﬁ&%f%n

L tKIc X B v Y v VBRI X ST IR SRk R
ﬁ&H%®mmﬁ§%%%ﬁt FYTINETL-T

BETOBREE SR s h .

4., vtz X 2EBEF BRI, Saureus IHL T
F 7N T 100 BOHEBHRERL 2. Sonutans i
ML THEREFETNEEREZI L2, v 7
Mz k- CRDBoOBEE SBREB S, 100 %60EHE
REBIEIEBES NI, - Tz,

5. BEESRHB XOROBLIBERICHT 3 Y = VL
e X W EFERSETL 2.

6. dhidokEeie s v = VA O G T 100 % OHER
BELh.

7. ik, kY = vAD T HEREI X 2898
HEB LOFEE~NOELREEAELONT, BEK
NORBEEEZ DT,

8. ER~DERETIH, FHEREIEENHD SR
DiE%, Afibs KOEBEREDSA S M.

D EofERE» S, thiks KOk = Vot
&, HBDR L TROMR, EYFENREMN, BT
ETEA2OBREM L, BRI 2RENEKRE L TEH
ThHdIEMRBENT.

AFEO—EIE, EEK 19 FEIMNERRERE 2L
[EIFFREIC L VIT- 1.
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