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Microbial Comparison Study of the Effectiveness of Qmix and Sodium
Hypochlorite Solutions on the Microbial Reduction in Infected Root
Canals (in-vivo study)

Mohamad Osama al'!abban*

Abstract
Aim of study: It is to Compare the ability of Qmix and sodium hypochlorite 5,25% solutions on the
microbial reduction in infected root canals .
Materials and methods: 40 extracted mandibular premolars with a single root canal have been chosen, the
tooth was isolated, the pulp champer was opened, and the working length was measured. After that, the
bacterial swab was taken by size 15 sterilized paper points, then the root canals were prepared with rotary
protaper instrument till F3 and irrigated with sodium hypochlorite 5,25%. After preparation, the second
bacterial swab was taken for each canal. Later the whole samples were divided into two groups according
the final rinse used: sodium hypochlorite 5,25%, and QMix. Each group was divided to two sub-groups
according to the incubation method in aerobic and anaerobic conditions. Each sample was irrigated with
2ml of the examined solution at room temperature for 40 seconds and the solution was left inside the canal
for 30 seconds. After the irrigation, the third swab was taken for the whole sample.
Results: The Bacterial No Reduction Log(10) Percent in the sodium hypochlorite 5,25% group was
greater than QMix group in both incubation mediums and in the whole sample; also, the percentage of
full cleansing in the sodium hypochlorite group was greater than those of Qmix Solution Group.
Conclusions: Sodium hypochlorite 5,25%, showed higher effectiveness than QMix on the microbial
reduction in infected root canals when it was used as a final rinse
Keywords: infected root canals, sodium hypochlorite, QMix .

" Department of Endodontics, Faculty of dentistry, Damascus University.

154



olall dal Lo

2017 = saall — ¢y flly B alaall —agmall aglall Bied Aasla Alse

of Lyl 85 %605 %0,5 Om zsli Sl padie
sl onl) cliall LA L ala ) eyl
pmsall CuslSonel Aaslia ST 0S5 psall e
A gay LY s b e o L %525
OsS Letie e ()58 agageall Cupslsun ofd

fe ol die el G 3 el sl ola
Sl anlally Aaihll e Slmd digiall Joa dnasY)
M prnaatl) Jadl) 3y

@iall eI VL Al gyl 1Y) Cinn e Slmd
Lhad) ehal) ahed @Y 8 S e aali
L)y calelally ccle,@illS ediall sl da gl
Gaalad) calulls cdnladl 4831y ¢dy g3

Sl Y Blow e gl aam ¥ OIS Wy QY A
Sle o Ll dallad) 3 dessiodl pelaill Jalge
CVlaall @y sang LIS Aslhadll aleadl asty o
i of aa gl 3 ¢ JEa ol y) Jile ) Jsasll
ol Jud) Calaal s 8 LS (S5 o aimg sl
alasind g€ I8V e alolae aladiud o aay s
o adiball 5almall Jillaall ge asendlSH s Jillas
M2 ek Juadl Gadan 8 aeliy jpaaill clal DA

dilad mhad) ) dhiie delse dilia) of a5 LS
B Gaualy adaudl Wjig aldy) (& aclay o))y
58 Gty dpiadl sl Jals ) @AY e
Bl o3gd Caa sl

A,a] QMIX (S0 08 Sya sad dangill o5 238 Lia (g
A eyl Jslae sag ¢ Dentsply Tulsa dental
ol g ol 4] Ulae cpaunSy QI e (ggia
Lie Jele) diliie saley EDTA ol el Jas
e diliy el ph (a3 dumpen Ay «(ladl
S el

sig i) daa)yally Lasial)

45,30 BLAY A oy

Gy Apdall el daghidl lenl) adhall 30
Aawdy) Bl 4 glall ge and aadl s
Al Lee eSOl Acailie Xy ilgs odsaial)
iy ¢ 40 5L b Y Gugand Cusliall Lol
JAX Clperion Gungis dall sl e afihall o2
A8 e a3 o Sas Baladl @l Jabs lee
& sy lgabiney 707 Jull Jea Byl ) £
e Sl ez el ¢daal) 5Ly g5, Aakial)
S A Lsputl i)

Oe gonly e e 300l By gl Ao shaiall Glu) bz
led dsmms Bl e DY) daball & adilal)
32l AN afihal

Root Canal Irrigation 4 iall 3Ll ¢|g,)

3Ldll dashie juali (8 age sn el)¥) dillae o
bt Jabe e dege Alaje 3a35 layeldiy 433
DS sl g Y) Jslaal &) 3] HleliSiny 4,00 Ll
et 38 Al Dslly Lalall LN, o8hall A1) 8
S 300 dss Lo (I QY1 Jseas e 35,3 ola
gl doshial)l Jusld & jumall ol 3 sl ylaw)
el #las A ld 550 35500

Ibae Ualin Ul elyy) Jile ol of
opai B selayy (digdid) dawS Yla cafhall
s ppmell LRI AN, Apaal slEl) Aeghie
S P AU dans 4l Gl Ay puanl)

Lalasind Y1 Jolaall Wla agageall cuyslSoun dayy
a3 ol die ey Lobasiad aasind Y400 sl 3
<0l dag @y U8 (e Walker 1936 Zalll 31l
a0yl Golas Lsaially Lall danil) Ja o
saley oI iai HOCL 0 [mes JiS5 e afihall

155



Al Autall Ayl 81 3 gl dasill Gali) 5 assseall CuylSoun Jslans (SsenS oo ke G Alie Tpadin Al

(B

%5,25 asagpall Cuydlem Jolaa 38 A5l
) Jah agial) sl el o pSiasSs
JAdal) 3,0l

:Materials and Methods  &jhlly agall —Lili
sdual) die

AaSa Ay Agdie ASaln 40 e Caad) die cailly
asY) Adanls Lo oS 5 Ayyaa ) 5Ll saim g 553
Aggal) e gad dale Lelaiad &) Y Gl 45 s

cald sl afiha oyl caad ) cluhall cogla s,
b 12 ) (pinm e J8 o 5ol 4l copelal
Wy 3y 31 Pa el adha e
Y %2 )iy Tl asseall Gyl
Gang WS Padball e %65,3 ¥ e 3 e
%6 asagall Ciyslsuel Lslua oIS 4l (@Al cilulyn
Szl 8 Efaecalis afha J3E 4led 4

:Aim of the Study &) e Ciagl)

radiiosall ¢ g,¥) Jiled by cund die b 4,0a) ALY g5 6
- piiiasal) plg Y1 Jiluad lhy Gl Al B Ay kel A £568 ci (1) by Jsen

Gl ) Aalleal) s s il o15,Y) il
50.0 20 %5,25 assall CuyslS pun
50.0 20 e S
100 40 ganal

sadiiueall £193¥) Jileas cougtall pagisadl g3 daust by cad) L 8 4yl 4081 g5 - 2

paiieaall plg ) Jilug cougsall agiall g5l dangl Thg A AEY) 568 Chw (2) &) Jsa

Ay giall Gl igyiall 4 aaf
axaiaall ols,¥) Jild
goaaall (s had SV Jaud gsanall s daug SlsaY daug
1000 50.0 50.00 20 10 10| psstgall Cupslsun il
1000  50.0 50.0 20 10 10 OSaasS Jslad
100| 50.0 50.0 40 20 20 ALlS Gl A
s Jand) 48y )k : Materials agall

31520 ansdy adinall (il Aillay 335 mpyal) Gand
o U 25 5 ¢ 3hed Aaala Y] (ala 4K )
Uanlss 55,0 AlaiSay dypdall slall samy Sl of
Galall Gih laaes daball e diaay e
Al saall sy o e ¢ Al JalS C3ay alladl
laanyy oSl ALY po dagie diale dliw Ay
Jalal) Johall 334 3l Ll adie a3y JaNs
dsb aaai 2 addes )l paad jlea Gk oo Gull
Al A giyall assall 3AY alliy) AP 3l sl
Rage i)y plal WD dawal) sda &3y L

s TR U EJUPES

%5,25 asagall s Jslae -

.Dentsply 45,5 QMiX (S eS Jslaa —

3350ue 31 gauge (uLéy NaviTip elg)) gy —
— Ultradent 4<,3) dscliae dnls calatisyg (Al
Saaiall Gl US

A5 Gl a5 Johas K file 3yl -

.Dentsply a<,il 4.¥) Protaper ajle —
.Dentsply 4s,i1 X-Smart 1 juass jlea -
A8 A Al sl Sleny calball dils -
.ixlY) Ehret

156



olall dal Lo

2017 = saall — ¢y flly B alaall —agmall aglall Bied Aasla Alse

oY) Jslae e ae 2 odie S slgy) & Gus
NaviTip els)) 83 ddaulsy 4l Hha dapny isall
s e sl e ) 825 L1 (31) bl il
Jslad) & il 40 a0 @y Gl 59,0 e ae2
O Juadl g Waey Aulh 30 320 slall Jala ol
sl¥) slae U1 ADY Collad) Jlae (e JaS
sl
G Gl JsSsionll By el Y] e eleil) e
Gl & (gas Jaladl Jshall JalS e ) 4aY)
s ol Jslae e (da 5) @ dpdal) sl
Ghme 3 ehal ge Al 15 52 lgdaly Jladl
el & Gy el Bl shne H file 300 Ay
Wy lgmaan 4pdal)l 4V e ZAE dagiall Al
ity Ay Glaal) AT e Caal M sl
S claagd) o3 axe JRA ) e duagiall clasgll
Apdigle sl Bl
sl — [
radilad) daad B el dpud Al
Juddl B asiieal) elgy) dile il Auhe <
Tagl by adipad) dlans b (alll) dpwd o lgdl
tugall cagisadl g3
AN Al Alfd) Gl covgin T las) gAl
O ailall daxd (4 Gatll A haugie (4 G
(Naocl %5.25 anisall CuslS s Jolas desane
Alyg el de & QMIX SasS Jslas A ganas
t ol LS g paal pasiyall g3l Tl g

3 530 Ay Jalall sl JalS Y )l el 023
Aadall Coppual il (8 el (i ey saaly
Sy aiall Gl Jglae e pe 20 e dgglall
sasly Addy sae Al pLaY) o Ayl )
50 31y edslaall Gl lacal VOrteX lea il
«micro Pipette iiale idawls Jslaall 138 e by Sae
ol T Bjeaal g Ll o &8yl & e
Dlels Ssedl g3l s Hllse jlel) g3l A8k pe
Lualall & Cauagy oSl g3l cSe o
) ) deseae IS4 ALl Lol s
delu 24 v Gedial) Ohesiual @ieh o SV
dBl I Lagall Gl ol 2 g5 )
23 il sy ¢ tlany) Jdatll Jied) Ll
s U0 agipall slawil) dpea Caags A5V Cilaudl)
Aesle el )YV JsSsisn Gubi J8

NI il e alaiuly 4l A cnlad
Jslae 238500 Cun (F3 (uld s ProTaper by
sl oW 3 %5,25 amseall CuyslSsun

By A Aeda dawe 2] jumadl Ll
Laginll dsdll 2] ve Caad M JSgg0
FRRY

degane JS (8 (e gana ) il e il ey
oY) dile gsil L @llyg ¢(N=20) ay3s 518 20
pileill Jusll 8 aasidl

-%5,25 NaOCL g2 peall cuyyslgun Jslae —
QMiX €068 Jolas —

s (N=10) oive i Cfiesane ) degane IS Euald
o> g (3805305 Adlsell Jagylll ) Gl 45kl
Alstall QY1 Jglan plasinly Lilste apl

157



Al Autall Ayl 81 3 gl dasill Gali) 5 assseall CuylSoun Jslans (SsenS oo ke G Alie Tpadin Al

(B

by clelas) —
b il Nl A Lalll) Ll o) aadly e aadly @leal) Uadlly @ laal) Calai¥ly (aluad) ugiall cim (3) ad) i
e el agiindl g5 Jag g adiieual) ¢1g ¥ Jilud Uy cad) die

adiad) a8 Gl L = s paall il
e sl a1 aall (o)l Tasl] (gylnd) Calai¥) leadl Jas sial| 4891 2] el Jusil) & axtiasall e15,Y) il e Jaus
-95.7 -100, 0.68 2.15 -97.96 10| Naocl %5.25 agagall sl Jolad
s ¥ g
-91.6f -97.3 0.58 1.84] -95.40 10| QMIX &a S Jolad 7
-94.1 -100 0.65 2.04 -98.86 10| Naocl %5.25 a s seall CuyslS g Jolad .
(IR g
-93.00 -99.6 0.66) 2.07, -95.84 10 QMiX SasS Jslad
-94. - . . -98. Naocl %5. ) ey .
94.1 100 0.47, 2.09 98.41 20| Naocl %5.25 asagall CuyglS s Jolag LS o e
-91.6) -99.6 0.43 1.92] -95.62 20 QMix SasS Jslad

i) bl ciisgtion T JLAS) gills -
Ao gara (o adihad) Saad B ekl dud hagia B (39080 AV Auhal Aliiaal) cliall cisgin T LA il cow (4) A Jssa
comgoal) agiad) g5 o g ) die @ QMix (uSagS Jolaa dcgarag Naocl %5.25 agagall cu)slSgma Jglaa

Gl AV ANV (e Ko Al ol (s il G Bl] Al Glad Bpndl tiad g L epsall gt
s 33 2] 0.0104 0.90 -2.56 18 -2.858 Y L
s 35 3 22 ] 0.004 0.92 -3.01 18 3273 e ha] afadl dlass b il d
s 3y 2 0000 0.64 -2.79 38 ~4.385 ALIS Gl die]

dcsena b pallll A o rual QMIX (SasS Jslas desana b afhall o 3 (dallad) 2a8ll) (il
dad)d desamas sadU) &3 Jans Ay desena (e JS b @lldy ¢NAOCI %5.25 asseall CuyilSsun Jslae
ALK Gl A g as e el g0 Jansg
radiladl Cpe AL yagdail) ygan Ay
£l gy ariiaal) slg¥) Jilad Why gl dle b afiad) e Al gkl igaa A miln <
tougtall (ragisd
sl g3 bagy paduaad) ¢ lgY) Jilud g Ciagd) Lie (3 ahall (o AL gl Cigan Al il ¢ (5) o) dsta

gl
il Al agyiall ) s Ly
FCRSWEEFLIY R R JUNVIN FPSWAE I (1 R JUNVEIN Sl Jusl) 8 s o1y 3Y) Jils el
g sanal ] & sanall ) .

aiball e | Al e 26 bl (e afball (e sl

100 50.0 50.0 10 5 5 Naocl %5.25 aspall cuyslSsmn Jolaa | daus
100 0 100 10 0 10 QMIX (SapsS Jolane Y

100 70.0 30.0 10 7 3 NaoCl %5.25 apipall Cupssun Jslaa | bonsy

100 0 100 10 0 10 QMIX ey Jslan s

100 60.0 40.0 20 12 8 NaoCl %5.25 apisall cupslpun Jslaa | 5
i)

100 0 100 20 0 20 QMIX SasS Jolae AL

158



olall dal Lo

2017 = saall — ¢y flly B alaall —agmall aglall Bied Aasla Alse

sl 00 gl Wy adhall (e all) pediil) Gigas S b addiaal) slg ) Jibe Ll duhe <

:wx.\d\

Uslae Gegane G afball G 1 lill Gy LSS 3 Goll ANS Aubal gue oS las) gA
L.sﬁ U-"}_)-\“d‘ Ls.njl);l\ &)‘).“ L.ujl 51.33) Qmix 0SS djha 3.::)4;4) «Naocl %5.25 eﬁdj‘aﬂ QL\.D}SS}.I:\A

tl LS anll B

HoTe ‘éls Jl.)ﬁ\ @Lﬁ -

Jslaa dogana G adfipal) (e ALY pghail) igan ST B (38l AN Al gape 1S JLER) il G (6) ad) o>
) Ae b Gugpial) agizall £50 bl Ty QMIX (uSassS Jslas 4 ganas NaOCl %5.25 asasual) cy)slS s

pflall (e 2 el Gagan xSl Qi) b aaiiiesal) s lg3Y) il = Glasgpaal Glakial

Goill AN AV e ed  Apall Gy aue 1S Aad Apial) 2 o gl o
Ay 3958 g 0.0098 1 6.667, 200 Slsa Y Jang
Al 358 2] 0.001 1 10.769 20 lsp Loy
Als 358 341 0.000 1 17.143 40[ALIS Candl G

0SasS Jslas Ao sana b adhall o 2 ekl Cigan Ao CulS %95 A8 ssise die 4l oMol Jsaall iy
sesiall g3l Ly OIS Lega (NaoCl %5.25 asasall cuysloun Jslas degene b Wi e sl QMIX

Bl () Jsasl &y asasall CuslSoued 320
Alad a5 cAgdall sl dallas b Gl 6lg Y
W el elsy) LS (QMIX (€0 5) Lipaa Clyglae
Jusll Calaal Baiail Gl ye aimy Jolae aladinl oIS
a8 JBY) o Oalslae pladial e Y Ll gl
Jlladll ae aspdI il Qb aladiad gl ¢
e el suasill Gl DA e adfihall saliadll
A8 U8 e cld adie) a2 el Juadl (3aad
Dentsply 4S,5 cuald 3) Euaall jelaall 13g] daiadl
G (258 mha pSesS Jsladd dxiadl)
Oas sl ) dadie Jabse dinae EDTA e %2
Jslaall 13g) afilall saliadll 4ladll Slidl Chagys &
CslSsma )l Hleally 45lall o)lial il
Y LAl Juall 8 %5,25 Naocl sl
Lle 70 oo S e addivh agaseall CuyslSoun
sbadl) aled o)y @ Cagymall aihall sbimall alad G

UL EP S PRI

458 L)

zlal oS adpa Lo cld Ll gabd) A
Gl & Gas 0 daginall Aansladl Aaglily daslsie
ALK AY) a Appdall sl dallas e il Caagl)
Aagsllly adbally ol mpeall ddlisdll - bl
el digan il aSae ik S5 Dpaginad) daalul)
onali (S Al Aaud 8N ey e
sliall  jedai 8 BlS e sany SuilKudll sl
gladl Ggllas ol ¥) dilsw AS5lEe o8 220 35500)
Sl Y il agageall Cuyelona Says (ulll dallad)
o apall AU sy 22351 Eun e legud <Y
e ol el ¥ il (B e sesall pailasdll
Clase A 3 Jed e amaseall Capyglonn day el
# (LPS) (lipopolysaccharides) dwadll S
al L @02 208 daa ilan) 5k e Dlnd
48 oo md P lgniay Vs AUl dida (S8 3 Y
Gilpganall s F sl Digye b Uil Cay

159



Al Autall Ayl 81 3 gl dasill Gali) 5 assseall CuylSoun Jslans (SsenS oo ke G Alie Tpadin Al

(B

Ao A o Plsed) o3l day Aulys desana ¢ Slsadl)
LIS )

el durll el ¥ (e e OIS Auhiall 020 8
do 2 08 el)¥) slae pas denes 055 105 4880
sloY) Jslaa anay o Sl dull o) Q8 & e
O g dage dalse Sl Juall § ansidl
byl (A5 Hleal) die JaadE

CslSoma G Cun e Poany L Liadln ol
aiba slai (SasS e Adlad ST S asaseall
Wl el ChsSall daagindl duaslonll Ayl
el ¥l O Y1 Asdal Pl

%40 Lid 8 (a5 o e oang Lo pe Ll LS
oY) A8E Pl Al gl @hSal aiha (e
cassall CuslSsnes 498 15 Y

1 L)

el lled %5,25 asseall Cuyslasin Jolae ekl
sl daaill (als) (B SaesS Jslaay Alaally
c ) Jull 8 aalasin) yie dial) 40l 48]
tciluagilly cila, jial)

gl 4 e by ehal -1

ey liaSy Gl b deaiiad) Jilaall laal 2
AAdlia dyia)

G oelY) b At ve (€S Db a3
oyl ¢ L

Oe Apbd) Aysaall Sl aiha olad e adhall
20585 A

dam 8 i ol oS Apdal) A mpn S W
uagi Caagy Al dlalpn 2300 38 Lagial) Jgesl
Ll

i )y g Ll Aoty agiall claal) call
Al G Lasanae 4l Aaplll ol el 381 (Sl
oSy Apdall 5Ll 5 sagasell A3l Clysiaal) ot
bl Jals sagasal) Gl of o 8 Lie il 34
b Jdy Auhall sda 3 Gl (2 LeadS (Say Y dalell
ASyay H file aixa (550 330 22250 dpagipall Cilasall
OSar ey il sl ol e zhaly Jy
sLall Caylail Zadly ST dpagin daase o Jaanl)
Vgl

G ooatll dus o Auhall el il cajell g
sl V) degens & adlall sl gyl aple )
oo S K %525 assall CuyslSan Jilae
Al €S5S dslaas el)Y) desana (& (i) A
(@M gl hay Auly desaae e JS (S
e Ay das o Jlsed o))l Jans dus desanas
ekl Egan dans f Litalys Coyelal LS (ALlS canll
podsall CuyslSon Jolaar o)) desane 4 Ll
oY) desens & Lo e S culS %525
EN by Ay desene (B SienS sl

160



Slall b . 2017 = saall — ¢y flly B alaall —agmall aglall Bied Aasla Alse

References
1.Nair, P.N., Pathogenesis of apical periodontitis and the causes of endodontic failures. Crit Rev Oral Biol Med,
2004. 15(6): p. 348-81.
2.Love, R.M., Enterococcus faecalis--a mechanism for its role in endodontic failure. Int Endod J, 2001. 34(5): p.
399-405.
3.Sundqvist, G., Taxonomy, ecology, and pathogenicity of the root canal flora. Oral Surg Oral Med Oral Pathol,
1994. 78(4): p. 522-30.
4 M.Hargreaves, K., Cohen's pathways of the pulp. 10 ed, ed. S. Cohen. 2011, China: Elsevier.
5.Haapasalo, M., et al., Irrigation in endodontics. Dent Clin North Am, 2010. 54(2): p. 291-312.
6.Weine, F., Intra canal treatment procedures,Basic and advance Topics In: Endodontic therapy. 5Th ed. 1989,
St.Louis.MO USA: C.V.Mosby.
7.Gutmann, G., problem solving in Endodontics. 4th ed. 2006, China: Mosby.
8.Clegg, M.S., et al., The effect of exposure to irrigant solutions on apical dentin biofilms in vitro. J Endod,
2006. 32(5): p. 434-7.
9.Retamozo, B., et al., Minimum contact time and concentration of sodium hypochlorite required to eliminate
Enterococcus faecalis. J Endod, 2010. 36(3): p. 520-3.
10.Haapasalo, M.a.S., Y, Current therapeutic options for endodontic biofilms. Endodontic Topics, 2010. 22(1):
p. 79-98.
11.Hulsmann, M. and W. Hahn, Complications during root canal irrigation--literature review and case reports.
Int Endod J, 2000. 33(3): p. 186-93.
12.Soares, J.A., et al., Effectiveness of chemomechanical preparation with alternating use of sodium
hypochlorite and EDTA in eliminating intracanal Enterococcus faecalis biofilm. J Endod, 2010. 36(5): p. 894-8.
13.Stojicic, S., et al., Antibacterial and smear layer removal ability of a novel irrigant, QMiX. Int Endod J, 2012.
45(4): p. 363-71.
14Ma, J., et al., A new noninvasive model to study the effectiveness of dentin disinfection by using confocal
laser scanning microscopy. J Endod, 2011. 37(10): p. 1380-5.
15.Giardino, L., et al., Surface tension comparison of four common root canal irrigants and two new irrigants
containing antibiotic. J Endod, 2006. 32(11): p. 1091-3.
16.Kakehashi, S., H.R. Stanley, and R.J. Fitzgerald, The Effects of Surgical Exposures of Dental Pulps in Germ-
Free and Conventional Laboratory Rats. Oral Surg Oral Med Oral Pathol, 1965. 20: p. 340-9.
17.Moller, A.J., et al., Influence on periapical tissues of indigenous oral bacteria and necrotic pulp tissue in
monkeys. Scand J Dent Res, 1981. 89(6): p. 475-84.
18.Lin, L.M., et al., Histological study of periradicular tissue responses to uninfected and infected devitalized
pulps in dogs. J Endod, 2006. 32(1): p. 34-8.
19.Sjogren, U., et al., Influence of infection at the time of root filling on the outcome of endodontic treatment of
teeth with apical periodontitis. Int Endod J, 1997. 30(5): p. 297-306.
20.Bystrom, A. and G. Sundqvist, Bacteriologic evaluation of the efficacy of mechanical root canal
instrumentation in endodontic therapy. Scand J Dent Res, 1981. 89(4): p. 321-8.
21.Dalton, B.C., et al., Bacterial reduction with nickel-titanium rotary instrumentation. J Endod, 1998. 24(11): p.
763-7.
22 Peters, O.A., K. Schonenberger, and A. Laib, Effects of four Ni-Ti preparation techniques on root canal
geometry assessed by micro computed tomography. Int Endod J, 2001. 34(3): p. 221-30.
23.Buck, R.A, et al., Detoxification of endotoxin by endodontic irrigants and calcium hydroxide. J Endod, 2001.
27(5): p. 325-7.
24 Martinho, F.C. and B.P. Gomes, Quantification of endotoxins and cultivable bacteria in root canal infection
before and after chemomechanical preparation with 2.5% sodium hypochlorite. J Endod, 2008. 34(3): p. 268-72.
25.Simbula, G., et al., Comparison of tetraacetylethylendiamine + sodium perborate and sodium hypochlorite
cytotoxicity on L929 fibroblasts. J Endod, 2010. 36(9): p. 1516-20.
26.Kleier, D.J., R.E. Averbach, and O. Mehdipour, The sodium hypochlorite accident: experience of diplomates
of the American Board of Endodontics. J Endod, 2008. 34(11): p. 1346-50.
27 Baumgartner, J.C. and C.L. Mader, A scanning electron microscopic evaluation of four root canal irrigation
regimens. J Endod, 1987. 13(4): p. 147-57.
28.Marending, M., et al., Impact of irrigant sequence on mechanical properties of human root dentin. J Endod,
2007. 33(11): p. 1325-8.
29.Siqueira, J.F., Jr., et al., Chemomechanical reduction of the bacterial population in the root canal after
instrumentation and irrigation with 1%, 2.5%, and 5.25% sodium hypochlorite. J Endod, 2000. 26(6): p. 331-4.
30.Berber, V.B., et al., Efficacy of various concentrations of NaOCI and instrumentation techniques in reducing
Enterococcus faecalis within root canals and dentinal tubules. Int Endod J, 2006. 39(1): p. 10-7.

2015/11/29 (35 el Alae ) Gl 355 e
2016/01/14 2l al o & s

161



