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— ABSTRACT

CI' CONCENTRATION, pH, CYTOTOXICITY AND ANTIMICROBIAL EFFECT IN VITRO

Woo-Cheol Lee, Bong-Sun Kang, Cheol-Ho Kim, Ho-Hyun Son*
Degpt. of Conservative Dentistry, College of Dentistry, Seonl] National University

hypechlorite selution.

EVALUATION OF SODIUM DICHLOROISOCYANURATE AS A ROOT CANAL IRRIGATION SOLUTION ;

The purpese of this study was to evaluate the clinical applications of the Sedium Dichlorcisecyanurate
effervescent tablet as a routine root canal irvigant by performing several In vitro tests such as Ol content,
cytotoxicity, antimicrobial effect as well as its pH level compared to the equivalent concentration of sodium

1. Sedium Dichloreisocyanurate demonstrated lower level of C1 concentation than each dilution of sedium

hypochlorite selution. Both selution has increased level of €1 ag the concentration of each selution

increased. There was no significant change of €1 concentration in sodium hypochlorite as time goes by,

However, Cl concentration in Sodium Dichlorcisecyanurate was increased.

. The antimicrebial effects of both selutions were increased when thelr concentrations were increased.
One day after dilution, antimicrobial effect of Sedinm Dichlorcisccyanurate was slightly higher than
godium hypochlorite, however, there was no difference in 1 week dilution gelution. One month dilution
solution of sedium hypechlorite still retain itg activity, but antimicrobial effect of Sedium
Dichlercisocyanurate was drastically decreased 1 month after dilution.

. The cytotoxicity of Sedinm Dichlercisecyanurate was rather higher than same cencentration of sedium
hypochlerite gelution until 1 week after dilutien. Then in I menth, cytetexicity of Sedinm
Dichlercisocyanurate was decreaged than that of 1 week dilution selution, especially 4% Scdium
Dichlersizsocyanurate solution has almost no toxdty. However, 1% and 2% sedium hypochlorite selu
tion has unchanged moderate degree of cytotoxicity after the dilution. Furthermors, 4% sodium
hypechlerite selution shewed high level of toxicity.

. The pH level of Sodium Dichloreisocyanurate showed that the solution was weak acid (pH5). On the
other hand, sodium hypochlorite was revealed as a strong alkaline solution (pHI12). There was no
change in pH fellowing the dilution of each selution.

As results, Sedium Dichlorcisecyanurate selution fully satisfy the basgic requirements as a root canal irr

to apply inte the reot canal within 1 week after dilution.

Key words : Root canal irrigant, Sodium dichloroisocyanurate, Cytotoxicity, Antimicrobial effect

gation solution. However, we strongly recommend to uge this selution clinieally in low concentraticn and try
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Table 1-1. Ingredients of NeoDental®-F

Among 1 tab, of NeoDental®-F

Sodium Dichloroisocyamaric acid 50%
Adiple acid 25%
Sodiumn Bicarbonate 25%
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BHI agar plated] E. faecalis (5x10° CFU/ml)ZE
seeding®t F 1%, 2%, 4% o|G&o| LA o= ER
ShE AoldthAEE 9 A F 19, 15, 129 3
g 7t g2 disedl A&A17] o5 BHI agar plates
F%el =2% 3 anaerobic chamber A 2442t 53} 4
st 24 4942 AT EFE disc T2 inhibition
zones 43k At

3. HEsH dE

MGES AEF AEE « MEM (10% FES, 1mM sod.
pyruvate, ImM non essential amine acid, antibiotics)
iR 2 ALt 5% C0e 2804 W%3Ial confluentst
A A# F gubculturedted 3x10% cell/ml HA 6 well
plated] H31 24417k Wl eFEtE Tt 24417 subculture &
growth mediume W2 HESS (Gibeo, USAIE
washingsti . B%Y 2x¢ MEM™® 3% agar® agar
WA E HED 40TEER A washing? 6 well
plates] o 3087 agar® 238 F, HBSSE 348

Table 1-2 Molecule of Sodium Dichloroisosyanuric asid

Sedium Dichlerciscoyanuric acid: Nalls{CON):
MW 220
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Table2 CI~ concentration(?4) in each solution

HAthtEE g9 H]a] %?é?} S ool e
AL vehgon T G BE S T} %O}Z\Joﬂ wf
7 ol FEE FUIEIE AV, S YR 2%
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clgatol Aol EtES S99 AolgRIMES &
Ao} F=It 1%, 2%, 4/?; F7Vee) Wt e Eot

on, & AE F 1?écﬂL olg FolAletEthESR
S} el A IIEE S} el v
Mt oL}, 1FdE F 00-1% Aoldl] gHpAie} o2
Bl x| g3t M% zﬂ]% F AR 75’#01 et Aot gt
‘-JrEE F9 % et g Ael7t e, ol g ol
LA olEIMES &@%8 Az F 124 daidel F33

Z4s9 . (Fig. 2)

A A B A B
Time elapsed 1 day 1 week 1 month
Cone. of Solution
1% 1.0 1.9 1.3 1.8 .6
2% 3.6 3.4 16 3.2 1.1
4% 7.8 2.0 1.2 3.0 2.0

AT Sodium Dichloroisocyanurate
B Sodhum Hypochlorite

e,

Fig. 1. CI” concentration in each solution
A T Sodium Dichlorsisocyanurate
B Sodium Hypochlorite

Fig. 2 Result of antimicrobial test
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4 pHSH

1%, 2%, 4%9) o|gze] Ao B EE G945 Ao}
AREE £942 AF3l A2H £99 pHE =38
v} ol go] LAl obEAPIEE £9& <P (pH £)ol%
i, Aol thEE 49E U7 (pH 12)22 &
Ao} Fmel) M2 pHY Haks A9 g9t (Table 4)

Table 3. Result of eyiotoxisity after 4 hr ingubation

i

. 2% 9 19

0

ZBAE B 2HAE] Fa4E 2 9EA A
ool 2R H YL AHgSt o BheAlH] tE] s B
. Aol A EE 298 FF e A5EE 8%
gHo| FATh] 2ARFY 2BAE GG AeE T 914
oh Z2A 23 AlolE g LR 74 s S &
@A F e FH FoX AtEAMEE Sde] 17
UE 729 A5 A9 A3 743, 93 4 dAE 4
& BANA ZBL F 5 A GF7 HE Aee gy
doF|7 = i},

ZolE AAPEE §40] 98 ATEEE oFF BREH
3 7)Aol wHER ga gl AT rle =& pHe) 23 A
o7 gEiA go. webd pHyt 242 F sle B3F &,
e =2E0HEA], AE F Ao T FHEEA
Bl pH7E Reldlvha Xasa gled ol 57) & @
& AN SRS Azsdol Sk Fo =] Fazir,
ol APIEE Solle] GpAee @ pH Boly
2 J4ol 29 feAeas A gle ALE 9#A g
on o Aot LANERC] R FFUs T 4

Solution Time elapsed Cone. of solution Cytotoxicity
1% Severe
1 week 2% Severe
Sodiurn 4% Severe
Lichloroisocyanurate 1% Moderate
1 month 2% Moderate
4% Nane
1% Moderate
1 week 2% Moderate
Sodiurn 4% Severe
Hypochlorite 1% Moderate
1 month 2% Moderate
4% Severe
Tabled. pH of sach solution
Salution Cone, of solution
1% 2% 4%
Sodium Dichlorcisocyanurate 5.1 8.1 518
Sodium Hypochlorite 11.2 1215 125

428



OEH0LAOISHUES AAYS DB HY A2 JREY E5) YaolEss, MuSY, S2EY H

7} 449 hypechlorons add (HOCHE 34313 o] 84
A 23 ASHEN AT dip)Ee) 259 24
o} SH7IE V79 oz {heA daans 2E e
T ol A ARG P31 N chlorodBE
< W2 ATe) SAFES Y7z g,

2 R P E A 25 o] v /‘}-9- Alef] B E S54

2174 Fro s M*a'l— }.‘LO_QE ‘?_]“E LRI E F} o]y
Zol Ao EERS F AAE 6}1: H] 2 E2® of Zei)
03, 28R E A 2BAF SH228 A e F
7¥ak] H8) B d-relde 2 54 Zhold 24N EE *C'LO-Q
9 F2 7len vwstd O 852 F208taA) gt ©
o] A obEAEE §9E AolHiER &“1‘?4
Hlgsld W Algel] i A Ee] % 208 B
Haglew, #7118 24 steA = 84 %Q(HOCDﬂ ot
AHLE A&EI, o] o5} P4 Aago] @on o 4t
BoE Hup AlFe] A1, Oﬁ"““@’ﬂﬂzﬂﬁ‘ﬂ AFE EE
A HYE FEEY] $FHp £ 2 F42 Bp] A
P4 FEE ERFLE 92 F glon mEp FAN 2
Helde] dvta AvfEla ilﬁr.

2 dFede @4 Yadq AgEY Aold b ER
Sl 4% SH R AZHAAT §)H, 1%, 2%, 4%=
%‘ﬁ%‘ﬂ olg o] aAlelEthES 94T Aoty AdE

goi2 AEse] 2 8o o DE dho] FTE

4”51 A%, 54 Tz 84 olgsle]iAlobEs l-jr
EF $4& Z}O}ﬁ{ﬂﬂiﬂur-‘i SRR FE FholEE
‘5}0'5}31 Sl AL A, o) mE gFERL 2
HoE o ”3}ﬂﬂr. A o] dgfe] Ao ES
%‘1‘?% ol A EE £97 vwEkd £ AE: F 1
Qo] 2 =& g Boly, 154 E A 59%
EiriR s ‘-JrEJrlﬂﬁiﬁl, 12de) e olggtelirl ozt
urE o] Zold AMIEE S9d) w5 W I

= IJrE}ﬂﬁi‘jr | goliAolEiESR §92 AZ §F

27E AYsIAMRY 2dZd] wWae] 273 A 71 7%’%517

A2k, 1%}&“"1 | sjo) Aol AAz gle AL A
g AT ol olgale] A oI EE 9o ATt
2 ¥ 2% Di MEEo] e Sisd] Sa)E YT 4
2o Frt 243l 3k o] Bofrle A LE FHH
o £ d7elA oldgel el mEE £4HF Aol
SAEE g9 %Eﬂ 1%, 2%, 4%2 =73 ot
GaRE Fo13 on, ol 4 Fxol ¥ H3e FaE
2 20F S]quelramJ} Oq:r“’{ A 1% NaOCl &=
18.5mm, 2.5% NAOCI £94 21.5mm, 5.25%%
NaOCl&H e 3imm®l zone of inhibition¢] 2a=x
el Ag 2YE 29E 39 T F ov e 2y
N7l ARH o8 Qg AFpLEddE N2 A
7V Gt EaEa gl wepq JadE sgs 2844

i

o] Ag¥ o= e AeF0E F2HET) sk A
oA N 258 ehfed F88 2308 ZE3)
A7

B ’Q‘ﬂa{ | A185 o] ste| RAob RN ER £HE Ao}
ARAIEE £ &9 A2 2|de 88 =& 37
g2 Bole Ao FFE ] A Hgd FAL e
Ao AEEG. B3 FEUAS ¢ ¢ glov o|ds
ol&AlobEMEE £9¢] pH 5.1 A= M2 A=

Aoz B o Jo ME GFILLT 2= T 9T}
Martin 52l 258 #5418 pH 5.82 712 potenti
ated acld 1,5 pentanedial= =&l +55 S8
2 7R Zleg ¥ad b gt

R ol geliA e EtES S92 HEEH o] Ao}
%‘Qﬂ:{\lb}é S vlg) £ Ax: 2714 kA vekd

o ma} 7 }—'5}“4 HHE 22 gy oldFelbiokmit
UEE §9% A3V A E54 L g8 AR 3l B
BE dol] Mol & AL g AlZED, o] gile] 4] okE
HEE &9 Az F 124 AZEA] 2o} 2t 4
g A4Ae FAAdEL 33 we} oldgelarlolmhiE
EF 299 5ol Astd Ao s oz gl
QelM= Az F 19 F4F 24 B oE2H 94
AAE P4 w2 cld@te]Ale i EE £99 A
F AR U= o|goliAolEER $42 2
BAHG 2 AE317] H3llE & AZ F &Y 15Y

ol el Al 7HeE 2o HREY, Az F 157 &
T G2 gty 2 A X5 SHAN grlst ginta
ABEY FF o|Fglel i olmiER S 23 &
Ao e A7t Bag ALE ArEn

V.2 B
Ao} A& WA Fejo o[ ge| A elEidE
3 %# Faeol & T, BTEHL € AZELL 7EY
=BH &‘ﬂ%oﬁ /‘}%%ﬁ?d 1}0}%5‘:‘1’3}‘—%‘5 O-‘Wr H]
k)

1} s}ﬂn}_

L 828 FES CIERILITEIES Sopl A
MIEAPIES S W3 FAY $9 w29
ov), F &@% 2% 89 ¥} ok e} dael e
FEE FWE, 89 AE T A2 AT HE g2
ol& FEE o golaNolEIIER 899 BS 5
W& FFE HHoM, AIRIIEE 89 £
% Aol g HolA] wshnt

2. e o ?%E}OP‘*/\] SFEAIER 293} Aojd ot
JEE S92} w5} 29 Bk ol on, 49
Az F 194 gl iiEs 499 §

428



CHERAIBHE S (] v, 26 No § 2008

/g o] Aot 2AMEF S9) Aol HlE 9 =
stont, 1l T & Ale]d] o] & BelA] g5t
Y Az F AT Al wE Aol LAWEFE £
o} ahrA & #2)3 Aol7t gren, ol slel il olE
WIEE £9& Az F g9 gl §438] 743
STt

AEENE TLE Y T &Y Ax F 150
T olgge] Aot EthES $90] Aot ES
] vl&) vmE Fhou, olgHo]iAlobEiE
& 9 Az ¥ i 15 20 43 $529 4
TEAS e R, 53] 4% S E AESA ]
Azl JA. a2y, Aol EE S92 1%
2% ST AZE F A7 Ao et Hao) gle
TEEY AEEYES U, 4% SdME g
AZEZS it

4. clggelai oledIESE §42 M (pH 5)eld

3, Aol atEE S ZuFed (pH 12)22
£ Fref BE pHe Wals Ao gt

oltel ARE Kol o] @o] Aol EIVES §4L 2

BAAY LB 7 BAR 842 FFIh, BE FEY

o] g Bo] A ES S92 AZ F 1F o 2

B AN 22 AMsE Ao viEEsita Al En

References

1. Walker A ¢ Definite and dependable therapy for pulp
lezs teeth. J Am Dent Assoc 23:1418,1536.

2. Senia ES. Marghall FJ and Reosen 5 © The solvent
action of sodium hypochlorite on pulp tissue of extract
ed teath. Oral Surg 31:96,1571.

& 5 4

MECEhe x| ZHEfEE x| B 2=k g Al
MaA BEET AU 28H7| ME
Tel @ 02-760-2852

E-mail : hhson@snu.ac.kr

430

10.

11.

12.

. Hand RE, Smith MI and Harrizgon JW - Analveziz of the

effect of dilution on the necrotic tizsue digzolution
property of sodium hypochlorite. J Endodon 4:60,1978.

. Sigueira JF, Machado AG, Silverira EM. Lopes HF and

De Uzeda M ¢ Evaluation of the effectivensss of sodium
hypochlorite used with three irrigation methods in the
elimination of enterococcus fascaliz from the root canal.
in witro. Int Endo J 30:27%, 1557,

. Yegilaoy C, Whitaker E, Cleveland IJ, Phillips E and

Trope M - Antimicrobial and toxic effects of estahlizhed
and potential root canal irriganats. J Endodon 21:513,
1985,

.Spangberg Lo- Cellular reaction to intracanal medica

ments. In Grossman, L.1. (ed) Trans Fifth Conf
Ended. Philadelphia. University of Pennaylvania, pp
108 123,1973.

Block 33 ¢ THainfection, sterilization, and preservation.
4™ Ed. Philadelphia, USA: 1971,

. Byetrom A and Sundgvist G - Bacteriologic evaluation

of the effect of 0.5% sodium hypochlorite in endodontic
therapy. Oral Surg 55:307,1983.

. Byatrom A and Sundgvigt G ¢ The antimicrobial action

of sodium hypochlorite and EDTA in 60 cases of
endodontic therapy. Int Endo J 18:35 1585,

.5vee TA and Harrison JW © Chemomechanical removal

pf pulpal and dentinal debris with sodium hypochlorite
and hydrogen perozide va normal saline solution. J
Endaodon 3:4%.1977.

Murray PR. Kobayashi G3. Pfaller MA and Rosenthal
K5 Medical microbiclogy. 2nd Ed. 5t Loius, USA:
C.V. Moshy Co.19%4,

Siqueira JF, Racaz IN, Favieri A and Lima KO ¢
Chemomechanical reduction of the bacterial population
in the root canal after instrumentation and irrigation
with 1%, 2.5% and 5.25% sodium hyphchlorite. J
Endodon. 26:331,2000.

Martin H and Spring 5 :© GQuantitative bactericidal
effectiveness of an old and a new endodontic irrigant. J
Endodon 1:164, 1975,



