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Evaluation of antibacterial effects of different calcium hydroxide compositions on planktonic
Enterococcus faecalis
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Background and Aims: Calcium hydroxide has a pronounced antimicrobial activity against most of the bacterial
species found in infected root canals and endodontic infections. It is one of the most frequently used intracanal
medications in endodontic therapy. The objective of this study was to determine the antimicrobial efficacy of six
calcium hydroxide formulations (mixed with saline, lidocaine 2%, chlorhexidine 2%, chlorhexidine 0.2%, lodine
Potassium iodide (IKI) 2%, and glycerin) on Enterococcus faecalis using agar diffusion test.

Materials and Methods: Twelve culture plates were incubated with Enterococcus faecalis. Five cavities were
made in each plate with 5 mm diameter and 4 mm depth. Two plates were randomly considered for each calcium
hydroxide formulation and filled completely with creamy mixture of tested materials. The plates were incubated at
37°C for 48 hours. The diameter of inhibition zone around each well was recorded in millimetres and data were
submitted to ANOVA and Tukey tests.

Results: The results of this study showed that all tested calcium hydroxide pastes had good antimicrobial activity.
The antimicrobial activity of calcium hydroxide mixed with lidocaine, chlorhexidine 2% and IKI 2% were
significantly greater than that of calcium hydroxide mixed with saline (P<0.001). No significant differences in the
antimicrobial were found between the other groups (P>0.05).

Conclusion: Considering the results of this study, lidocaine 2%, chlorhexidine 2% and IKI 2% are suggested to
be used for preparation of calcium hydroxide paste. Further studies with different methods are needed for
confirming these results.

Key Words: Saline; Lidocaine; Cholorhexidine; Iodine Potassium lodide; Glycerine; Enterococcus faecalis;
Calcium Hydroxide

Journal of Dental Medicine-Tehran University of Medical Sciences 2012;25(3):182-188

LAY Uﬁjyi 09,5 = S 00 0ASLD —0 5 Boduo dupud (S pole olKuisly — o damd Hlaly (clanl —plol LLE =35 1 Sl : Jggme dgo t
dr.kazemipoor @gmail.com : s xS SLis SYVYYYY i

VAY




e g 03565 p5 (300 0 e S 109 989,58l 09,50 (69) 32 S 1S g 0 5l iz S s 09,5005 15U )

CRVCES

o ool Signl (lacigie 5 ady) JUIS 52 35290 29,50 SladisS 2l (59; 2 patuiie 29)Se0kd 1 L (Slodle rdS 1S g 00 1BUD 9 Ao
pornelS S 9410 Lo S 5 5 2950008 51 (s el plrl Sl B i3l oo gl JUIST B s> S e 4 o 3l edlistol o5
90 L 88 sS850 (655 g9y 1 (pmeelS 9 7Y (KD sy oty (s o1V 00350 87 Y 30335 )17 Y (3308 90 oyl b S )
2Sg B, Ll

5 3ekn Fgae bojin B by )3 00,5 ad g)Sen (gl S lame B VY e alSislegl — o5 alllae () plos] s 3oy 33 (99
4 Sl byl b cilisee (slaog)S > hyis b aid)S iy (Bolal ©jgo 4 (o) Vo) Bl ¥ odle jo (cwyp e 35 AS yia e 0 5la
by pae dla jhad o g 0dd 435S0l DS il ax > YV (glod 0 celu FA e a4 S Bgyls 5 5y oy D90 dlgs g pandS S gy00n 5l 0
b g 425 3,50 Tukey 9 ANOVA (6l (slaygo]l b osal s 40 golis 0b (650310l (s to o (b3 L iy Blibol 0 sl (29,50
i8S 51,8

lmog S )3 il ol &S wizsly wlie (og,Sents il 1aog)S olod )3 punadS S gy0n (o puod  ooled adlllae ol jl ool Cawd 4 ol o tlAEL
(P<ee V) 5y s ()0 me 525 & ol L oSS 5000 Lglore ) Capnsd ZIVTKT 5 7Y (504350 )57 Y (35 504 b el a5 gloe
(P>e0) 15 003 (gylo 55 sime gl Loy )5 aus

ordS 1S 5 )38 o (g5loodlol (gl 1y Y TKT 5 ZY 0535 IS Y (35090 Slgo lgi o anlllan ol 51 ool causd 4y s &) do g5 Ly 3§ g5 Al

18 g8 68 51 € puerlS 00y orealty (s £ 5SS 081 5 £l S 1S 000 10519 S

Slags JLisl g (giloley & prdS Sy 0 (09)Seds culld
slaggs d9b e 03l s (IS Laoms syl g JouS g0
S gy Sue (et Lid o 55 el JauSg)an
I3 g (Jsge ol pd BISGS dbwl 33, 1) DNA (glwaslen
() 835 o Jshoo pud i 5 or 3T clleb 5

gle 2 35290 0gdll (SWS L Cools ady) JUB L )
U GialS g b )3 JwSgyi bapg )Ll gals cel,
Clale Glie gy cnl (V) 355 00 29y muenlS (29,005
JenS 9yt S (09,5005 15U g bae )3 JeuSg)n slagyg
0955 dw ;Lo Jols opl.(3) 2, (S o Job> o3le yolgs 4
b Jto Ol ) Jglore dlge (V1 Jols 45 25 o0 (saailo Lo
o Ol S joSmny Lol (V. (mdge (w2
Js=3sl 9 =5 9y J=e 8y Al b sla el (V. J5SIS
(V) wilse

Lol 9 Cawl odlatl 3y50 sla Jols ppals S e
ladstxe (VW) 1dbe o] sblje 5l JenSg )b slogys g
052 9 (F-0 om) i (gowsl PH )b 425 (rdg0 (v o
Sy dloe 68 b 53 oled b slodle prdSanS g

3

LVRUP
ober g 039~ JSwlis 9 b Sledl (Lol Jale b g8
ilwonlel 4 )3 (V) 3yl (S Ll Gl b LialS 4y 3890 aiia
SHge b aa |y (98 Camer JUI (23 S g (SilShage
o5 3 LaegsSee JolS Bl sl al)d ol Jg amo oo 208
oL Gl Js e 40 (V) 23,5 (o JUBT (o pied B 8
J3 sl sl aciay JUIT (slad (ges (Soters 5 s ySk

(V) 295 0 odlazwl JUIS
21y oSS o5 9595l 8L 529 Clilllas Sl gyl
ol WSl anlis gl 5 03)5 50l ady; clagley
Sao 3l gyl Jolio o (S Hobo 4y gy Sie ol (F) Lloals
SE53 y5 dbml QU el 2 ogMe g Abl o polie (g )Smis
ok 9y ol 51{B) 3,3 j5 1) (229554045 Slge 4 Canglia
il 99 675 855 cnl |y (295500 Blge 3l lallas

AR o )‘)5
JUK J30 g9yl lais 4y alises dlge ansiS Hlle b j»
e e 3l (S prlS dpnS 9 0 45 Wl )5 115 eolisl 50
] anily (S35 1 (6103 S 35,8 VAV o I g 0390 L

VAY



WA 5ol & oyled YO 0,90
b o, 29

Oyt Sloyd (udlige losd 5 (S pole olKisly S 55l05 dloro

sl 59y = (o) =3 gy €8 5-5) padS S g )00
oo D90 3lse SISy (13905 LI )y 5 485118 (lains
Y 08 90 olymb (=08 ard gilwgyb) o Jols
(Merck-Germany) 7Yy 550 IS ol = i 5ug)ls)
Y IKI
Lt oo (350 ol b syl 5 (Merck-Germany)
435 4 gl 3l slaols gl
BT s jLisl cus plosl sgou

i o Vo oo s s 200 WY 0wl cand ol plool s
(Merck-Germany) jo-iad Joo 9,500 S lape (o>
) 5353 ol Dy s Sm S a3l 4 3,5 ool
Lo a9 4 0352 9,8 oAb dnts (b Sk (gmiliwgn (59l
gy y5ed g Jadlygiws 3o M ) pgiin Joe ciS
Cd) Sl Gjgo 4 (392 485 )15 0,5 il 423 YO 53 (e
W5 031> CuiS > du j0 g CuiSy g

(Merck-Germany)  7+/Y  pi %a IS

Lo Ll g 3)90 (sl jrad (303 )13 (sl i anes ca
S oo 5l G o )yl Hoioly S Sl 352 958
Slpi s 23,5 Ad yio e ¥ oe g yia oo O JlaB L oji> 0
2 035 4083 ndS S g0 (510 joed b @ L 90 2 S
(Bl ©jgmo dy (o) Vo) S 93 03le o (y (sl A

28 0,5 (5l a2 YV (slod L )gilioSil )5 by dmy als o )
Ly pas dla Hlad g oids g, e5LeSSl sl FA Gl day g 428 )3
1y ojlasl oy 457 (6y95e 3 Sy 51 o 8 3)90) (29,5
Sl 5 o 2,5 S e (s in e SIS g s
3 pll g ySoilul Ve oole m

S oy e By 1 S A n i St JyS e
P e S8 09,8 )3 ah ags o1 B 5 0y YL 09,500
U olyis e J,uS 0,50 i o3l 1,8 glodle gun il yas

by 3y 31 plS 2 (ol oaal Cawd 4 (slaojlus Tl
M3 Jelos g 40326 3,90 Tukey g ANOVA ()Ll (slayg0]]
b

VAY

3 deS g0 sl s3ladlil g9y 2 (ST 0 ealo 93
T > sl 35 35Sy cslaJols (1)) 338 o upudS 1o 5 00
3 prdS 5 oS 9,00 (slagygs (53Loalj] 45 glis ol b il e
Sygmo 5 Vs b Gloj e )3 g 039 el oS 5 46|
cslooylses 5l (e &y aSl Jds 4 (g, ool (V1) 2,5 0
JUK as ) Laylew 5 (53,5 3 dlge Jlasl 5 Mg o Bis UK
(V) 8,5 0 )8 oolatul 3)50 yieS clind o 48 45U Cod

9Sed—d 3l oy a e ol plodl jl B
O 90 opdls Jols caliseo o3le £ 1 oS )5 )0 pdS S g 500
TY (KT) 3305wy s oY (s 350 08 /Y oy 350,08 Y
u%gy L Enterococcus faecalis gy S0 (g5) y— oyl 9
Dgr 55T 5 L]

I O¥9)

0lo £ L pedSainS g pn oL iShas culld adllas ol 5o
O eIV 35 )JS Y i ;S IS Y (5 g ol
Sy dmd S py w8 g Y (KD s ol
d)jl_s 89y — 3—dg 035 109_171,0 JS_«) ‘_g‘é\_ab
33— in vitro kyl, i ,> Planktonic Enterococcus faecalis
B B s
1S layze g 6,58k as 0450

0dS__img}s ;I Enterococcus  faecalis sk wl by
S 9 4 Olpl Gixie 5 (ole Slaiagh leojle 59195 R,
Blood Agar (Merck -Germany) ke > 4 jogs 5l oluseb!
Siadedyee (giluwlin 5l w5 ad ool ciS celw YF e 4
85 )18 a0l 3590 Sng Sagy il g p 8§30l S5 L (58,

by e o dielw YYeiS jl 6,80 b SIS ‘ui;g.lpﬂ VLS
oS b e ay b wl s Ja wy a4y Blood Agar
Oge—dlewens L3 8505 | awie Tripticase Soy Broth (TSB)
2 ) Sl 3 lliwl Joloro @ygaS” Jolkee clale b oL ST
20,5 2ol 4,6 Ko /D 0;leiis dg)
sl 1S 9008 (5o 03 (g5lo0dle]

29— a_alllas d—" 5 olawl dy5—o dl_tb)w Apd >



OhlSer g o3js 55 e $5

e 58 1095989351 9)Sun (59) 2 S AnS g 0 5l e (S 5 iy 09)See s 15U )

O pitren g 39 oo 0dyd Ay JUI 50 iy Glordlee canslss
Ol S e il polde slacag B3l ) (ot
A Camd Cnglio Lol dy 0L8 calises bylyd )3 a8 19,80
Sl eSSy en adox gl (29550002 dlge 5l ()l
G5 7 o plol olilae il o Ly i Jos oy (WYY)
035 E. faecalis oolaiwl 3 )50 powd8,lg,S00 mauaddS dnnS g 000
pSee ol 1 alitio clilllas Asilon 5oyl adllas )5 .ol
LY=VF) 005 eolaal

PH (2al3-8 52k ) mefitne (poled )3 pralS oSy de o
atuly odlo ol JbySL ol cullad il o la g yiSL iS4 08
cbaze Sl 5 (OH) fSgpam sbayys jlisl 5 (oiludlil &
sl (1)) 2iboe LapusdlS)lgSim (sl caslicl 5 (LS )l
J= BBl osle 5 0l pradSannSg)an 39 (2l (lae sbxl
S 38 90 (gl iign (e 53 (olil (o5 JBU Slge 235
gpel 1 AAVAB) 18 sl JUIS 315 g5 ol sie s b
S9y 3= A9 ol U (y 0 ploxl lalllas Sl (gl S
dan > o ] (S35 5 S yien ooz 53l ol
S ol s 3 sl 03 (2le o gy pogad 4
o A 53 45 Glisin Jolo i3 ) a1 5000 55bwosl
23,5 oolatwl Wlodgs (6 ks 4> g5 y90 b

HAS 56 ] oles )3 lgs e odel cawd 4y bglsee plob o>
(IYAYAFAY) K55 ligions 51 6yl Lilod ol anllas ;s 2L
Olalllas 5l w0 0505 solat wl glasls pla Ly ool |
ol 2 @lo 4 g Cud wlge ClalE (39 LSy caa (AN
@ s ollas el ) g ol 00d Qb o5lul on b baog,S
(WYAF) conl 039 Jlaidyg0 (slasls plgd G el Cawd

o 3 (ThiCK) i pls 3 53 Ly 5o |y el e 000
Gl oSy 5l ealat ol B | by g 4ps (Thin)
siodlil 45l &S oy e (93)l50 )3 preadS iS00
Syl (Y4) asledgod dnogs 1) il o los Jobo 50 aiygs (o)
15 5 ol by e o Muw il el & sl ol s bgln
s 5 JUIS (sln aliials 51 4 ] 358 (5l 4
it gy 55 Y il cla e &5 ke o Jsgs

EYVE]
ol S 9y (2905 S (g0 yolate 4 adlllae
s s5mlS Y o591 (ol o0le 5 L 33905 boslso 5 e
Ol 9 Y70 (IKD) 00y el cpds /Y opd 35S 0V
oS cilizee (laogyS )3 (09500 13) pas dla jld (ke
O35S Y 5890 L mpelSspn g pan slabgle Jolis
alllas oyl ) gySee A5y pis dla b oy miy lods )5S
O CpmieS g o ao VEIAEYIY L Y (89 4y 5laio

2 o955e0 by i A B lumo 1,001 5 (ko - Jpan

Ao gloog,S

Sure Dol (o) ile  Jol> 3o
-1 VWA ol
Y/ Vo/¥ GG
VY V2 LY oS I8
-/0 VF/¥ ToolY oo i IS
\As VEIA V7o 55 9
V¥ \WNAS 7y IKI

L 7Y 8890y 48 0l 5l o b Liog 5 S5 (S5 dunglie
LZY IKT g (P<+/++V) ol LAY (ps 358 )18 ((P=+/+ ) il
log,S duds yo -3 D99 43 cize (s lol MBS (P<o/++)) ol
(P>+/+0) 5 013 (gylel 5 dime glis
29 955 by pas dlla JSUS pas Cute J S 09)5
Gly bl > gy (ot Son 2y pie Alls LS5 i I8 03,8

S0 4 g Cou
fotelS 2 9)31 (19381 59y 3,8 4 28 b 3] Jlo i b

S gme JUIS )3 35290 Cilisee slagySia (59, » el @l

Sleo cdel 3 4 ol oundlSlg ;o E.faecalis .ol aid yd,

VAL



WA 5ol & oyled YO 0,90
b o, 29

Oyt Sloyd (udlige losd 5 (S pole olKisly S 55l05 dloro

J Sz a Sl an ang L g b by eradSanSsyin
W Ghe pg)Seeans 1) ol 5 Y 8l5ad sl Jglre
9,5t 13l 3y W o A0l e oS alge (et Ve
M8 S Gl 8l AL G e & Caps LY (55055
O 9 09,5 10 oS gy loyg S g eplSanS )00
adllas by il o bl Hlisl cae o il 3l uiomen 9 Y
by bro oo w i a8 5 5 (V0) o,L_Sea g Ozcelik
3 a8 )l e 950 A (i Jobre b S a8 g 0
9 S8y S 5 S b o] gl

bo o duslio Ly 393 (—woyp 0 (VF) ol ,LSen g Estrela
9y el YA Sl o olag )lge (ooles 3 (Jabs g5 & g5 (9
I 5> bl grplito lanss S a2 2390 (SlomslS g S0 o
JI)JL» ..\_wwa oD ual_o.v .)|9_A U"‘ O )Jl Cas puw bl )l PLY
Iy saiScules i bolsw o b fols oyl aS" cd)8 o lg5 0
a5y bl g 4o Copu Jio b plend Cluogad o il
Wkt (BL w5 QUIF g (29)Swe s Culld )3 (o syl
aslllos pl o celo FA floj Cbasl cde ias o )48 450 coo
IS bl LSl pae g e ool 5 e )Lﬂ b i S
RV

0392 495 3y90 Cllllae 13 090l 45" sl (3lga I (SIS
Y 58 50 L S auS g)0m bglseo 1 any 5 Lo aalllas )5
slaccale 31 L8 aldllas j0 b Lo 265 51 48U oy iag
i lises gl yloj cpizmod o (AY L7+ /Y) (pdyiSal8 Calises
L.Qj u,oL.w‘).s 4SS Cwl odis )M (4.%.9.3 s a) L)] )‘ oslatwl
Fige Sloj0)gd (elisS 13 4 edgy Bl (590 LY clale
() Conl 02y rclale ady

295weds 5l dwwlas L Bussmann ¢ Schafer adles ;o
PIVA SRS S ooy . SV B [ PRI L KWK YR W SIS
MO aduy jloas dng sladiged ;3 (ol A LY i Ka IS
G 9 Se IS b pdS i g e balos a8 15,3 saalie ¢ylus]

plodl Glalllas 51 oolass L(WY) cably oyt w36 (o) sre & yg0

VAS

b o515 b g calie Job U ol ol )8 ISl (im0 00
L (YY) w8liee Jlpdd Sopl s JUE SISl Ay > pogpas 4
Sloslawl (gly Ko o Behnen aile sz d)lge oyl 4 dn o
berd g Jolgd )3 JUB J315 (o5l plgis 4 sl S g0
J3 4 ol lasl g JaS g sl slodlil @ 5l cde o
rlin |y b by doe (g (Lol 5 (2ls cla sy
(VY) wls ged

3 ol G il 1ol eSS 900 09,0005 51 (4l
Sl el plS Sy pu il jude gle 8L oUly
ol ol Lol il o O 3 o o8 e gete 1) 593 8L
oS Sl pY PH @y gl 381 5l @l o5 jliil g e
AL yieS yrad AlyjoSag 42 b AS] ) dagi b 09 o0 g S
s95052 YU ol JeS 9,00 slagg silodl]] 5 o 455 colls
o2l wl (gla ol plgd 51 S0 diaie Cldins Ailen pols adllas )
= awlio U 55 (Vo +)) o)L g Behnen 4 alas 45,5
S 31 i oS A 5,0 L g s bgloo _org Sundis
(W) 835 oo sl le 3 s argySeroids 5l b bogloo

GZY u»jlfs.}_oj 6u.JLMJ L}ol.w ).»ol> 4&1”&.6 ).) b.)l.é.l'.wl 3)94 .)|9A
A4S 00y cpyadSg Y IKL oo /Y i8IS Y opd 35 IS
2Bl Oy a3 Jle s b oS siea ool dlse
lord duglis (5,085 b gl San adllas

ol 0aimd Lt 598 Slao (29) 1 ok plool LS cllllas
by e g5 s59ddin Cglts Cle &y WilgS o dST Cawl 03y aliske
015 030l (£, WisS g 00 pesils g S o 5 cyes S
cslio g ySaeics o5l Slalllae olad ) S jobo 4y g il
ol ol ol usl_s)»fb slrais )SI &9y 2 MJ{MS”M
Lol yols aallbs jl osal cowd @ gl b (FdNY) conl
AU YLIKL g 7Y (000 350,15 Y 555 90 b S S 000
3 ol & s b alds ol oS 2l Slge sl 51 6 g Lo
g2 45 gme (g)lol Llod

byl a 3late (9)Sueid 131 cpyidey 5l addllas )
0995 3 &)l py—ieS g AY 90 L pudSanS g 0



OblSer 5 03ljis5 5 (gie S

e 58 1095989351 9)Sun (59) 2 S AnS g 0 5l e (S 5 iy 09)See s 15U )

pH sl )ls Metapex .ceih py8900 ¢ ol U pundSdnS g )0um

5, el p3Y E. faecalis (39U (¢l a5l 4y cons (658

by oo 45 Col pydgdsy S99 5l (U Ol (9,5eerS S ol
Gomes .3}l g0 plyolSel |y o] 5ol Jas (i) 5 55
9rweiad y 3l ity slaloe &5 3 (LS 5 ) Ken
1 ol adllae jo (Ve VY) a0 )38l ) E.faecalis
rmelS S 930 5l Gl (el L eedS S 9500 (09,005
g Bstrela clslllas g5 )l e OMS! pl i o 59y s b
) = sla J86 75 (YA) Nakayama g Safavi g (V&) 4, Ko
Ao o o Jo BB lge I 20
sladsbr ol adlas ol il odel Cuss & @l & 25 L
i A et VLIKT 5 7Y pyinsSin s Y S

A yi gad ek puadS S g n b (95 bl caa yuin
Lo 4 cilite (claig Sie 5l odlatnl by s ploul a8

oliie 2 iloj] (sl bg) 35)LS (pizmed 5 (9)Sue bl

Al 5298 39 @S b Cua

ik g5y Cglee 1) Cgas ezl dobibl Juobs dlis oyl
10538 dlwsisy a8 wbb o YoV ojloud &y 03 (S5l 0aSisl

90 6ol

1- Kakehashi S, Stanley HR, Fitzgerald RJ. The effects of
surgical exposures of dental pulps in germ-free and
conventional laboratory rats. Oral Surg Oral Med Oral Pathol.
1965;20(2):340-9.

2- Molander A, Reit C, Dahlén G, Kvist T. Microbiological
status of root filled teeth with apical periodontitis. Int Endod J.
1998;31(1):1-7.

3- Spangberg LSW, Haapasalo M. Rationale and efficacy of
root canal medicaments and root filling materials with the
emphasis on treatment outcome. Endod Topics. 2002;2(1):35-
58.

4- Siqueira JF Jr, Rocas IN. Polymerase chain reaction-based
analysis of microorganisms associated with failed endodontic
treatment. Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
2004;97(1):85-94.

5 O g 03905 A0l 1) Alins (03518 36 3590 55 0D
Slallae pbsil sla bgy 39 Sglia .(AYANF) Blodgs o] BMS 5
clio (09,S8uei s cled p ogMe il i opl S A0l55 o
Ol Y GBIy slackle a8 slosly olis cldllas ¢ s j5a IS
Ll 00 51 (W) wiil o (ool Cuonn Sl Blod 5l ool
S gy Ay SyisdlS Cuols cle a4y o cunl ol (SIS
53 JUK cblis cel oo, glolil b g ond Juase zle sl
(V) 23,5 o joy iz B ooy Se dame 03y blio
Slalllas jl eohiss )3 55 p gy Ly pendSainSg)0m oS5
)5 sl o] 5l o 29)Seeas Sl g aB)S 18 sy 050
L sl Cunl e 0iiS Sateds odlo S ois & pydaay (VYY)
2 Sl o plplis )b (s ()8l 35 JSelisp sl
IS 4 polie 0! slacaing p ddome ley b (sole (sl oy
Lol (5yaed 3y 5l adllas )3 s BB aliawe (VY) 35,
3 Y TKT b pdS 23S 35100 53905 bshen | g 55 (Sloged
O gy G5 )3 K5y s 2wl 2)90 1 ol llas iz yn oS
S 5 syt adlln 3y50 L Jy 005 5
48 39 (el pols dlllae 13 gy 3)90 330 51500 (S
slmogy 5 Ly (gl ine B3 (o)l LL Y jla iz jn
YA SV X G I SN X SN | S PR C N ¥
() ol)Ken 9 Cwikla asllas ;5 .59 /Y IKI 5 ZY 35l
by I 4 " (Metapex,Metadental corp.,Korea) Metapex

byt 5l g yop y51 bl o pybgis Ly pudSapnS'g)an

&b
5- Lima KC, Fava LR, Siqueira JF JR. Susceptibilities of
Enterococcus faecalis biofilms to some antimicrobial

medications. J Endod. 2001;27(10):616-9.
6- Siqueira JF Jr, Lopes HP. Mechanisms of antimicrobial
activity of calcium hydroxide:a critical review. Int Endod J.
1999;32(5):361-9.

7- Tang G, Samaranayake LP, Yip H-K. Molecular evaluation
of residual endodontic micro-organisms after instrumentation,
irrigation and medication with either calcium hydroxide or
Septomixine. Oral Dis. 2004;10(6):389-97.

8- Rehman K, Saunders WP, Foye RH, Sharkey SW. Calcium
ion diffusion from calcium hydroxide-containing materials in
endodontically-treated teeth:an in vitro study. Int Endod J.
1996;29(4):271-9.
9- Fava LR, Saunders WP.

Calcium  hydroxide

YAY



(\YQ\ wb D)Lou:: AYA 0)9.))

Ol Sloy (idligy Slad o (S pale oSl Sb 5l dbro

pastes:classification and clinical indications. Int Endod J.
1999:32(4):257-82.

10- Gomes BPFA, Ferraz CCR, Vianna ME, Rosalen PL, Zaia
AA, Teixeira FB, et al. In vitro antimicrobial activity of
calcium hydroxide pastes and their vehicles against selected
micro-organisms. Braz Dent J. 2002;13(5):155-61.

11- Athanassiadis B, Abbott PV, Walsh LJ. The use of calcium
hydroxide, antibiotics and biocides as antimicrobial
medicaments in endodontics. Aust Dent J Supplement.
2007;52:(1 Suppl):S64-S82.

12- Cwikla SJ, Belanger M,Giguere S, Progulske-Fox A,
Vertucci Fl:Dentinal tubule disinfection using three calcium
hydroxide formulations. J Endod. 2005;31(1):50-2

13- Schafer E, Bussmann K. Antimicrobial efficacy of
chlorhexidine and two calcium hydroxide formulations against
Enterococcus faecalis. J Endod. 2005;31(1):53-6.

14- Siqueira JF, Uzeda M. Influence of different vehicles on the
antimicrobial effects of calcium hydroxide. J Endod.
1998;24(10):663-5.

15- Robert GH, Liewehr FR, Buxton TB, Mc Pherson JC.
Apical diffusion of calcium hydroxide in an in vitro model. J
Endod. 2005;31(1):57-60.

16- Basrani B, Santos JM, Tjaderhane L, Grad H, Gorduysus O,
Huang J, et al. Substantive antimicrobial activity in
chlorhexidine-treated human root dentin. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2002;94(2):240-5.

17- Behnen MJ, West LA, Liewehr FR, Buxton TB, Mc
Pherson JC. Antimicrobial acitvity of several -calcium
hydroxide preparations in root canal dentin. J Endod.
2001;27(2):76-7.

18- Kim SK, Kim YO. Influence of calcium hydroxide
intracanal medication on apical seal. Int Endod J.
2002;35(7):623-8.

19-Hosoya N, Takahashi G, Arai T, Nakamura J. Calcium

VAA

concentration and pH of the periapical environment after
applying calcium hydroxide into root canals in vitro. J Endod.
2001;27(5):343-6.

20- Cvek M. Prognosis of luxated non-vital maxillary incisors
treated with calcium hydroxide and filled with gutta-percha: A
retrospective clinical study. Endod Dent Traumatol. 1992
;8(2):45-55.

21- Robert GH, Liewehr FR, Boxton TB, McPherson JC.
Apical diffusion of calcium hydroxide in an in vitro model. J
Endod. 2005;31(1):57-60.

22- Gomes BP, Ferraz CC, Vianna ME, Rosalen PL, Zaia AA,
Teixeira FB, et al. In vitro antimicrobial activity of calcium
hydroxide pastes and their vehicles against
microorganisms. Braz Dent J. 2002;13(3):155-61.
23- Solak H, Oztan MD. The PH changes of four different
calcium hydroxide mixtures used for intracanal medication. J
Oral Rehabil. 2003;30(8):436-9

24- Ho CH, Khoo A, Tan R, Teh J, Lim KC, Sae-Lim V. PH
changes in root dentin after intracanal placement of improved

selected

calcium hydroxide containing gutta-percha points. J Endod.
2003;29(1):4-8.

25- Ozcelik B, Tasman F, Ogan C. A Comparison of the
surface tension of calcium hydroxide mixed with different
vehicles. J Endod. 2000;26(9):500-2.

26- Estrela C, Pecora JD, Souza-Neto MD, Esrela CR,
Bammann LL. Effect of vehicle on antimicrobial properties of
calcium hydroxide pastes. Braz Dent J. 1999;10(2):63-72.

27- Han GY, Park SH, Yoon TC. Antimicrobial activity of
Ca(OH)2 containing pastes with Enterococcus faecalis in vitro.
J Endod. 2001;27(5):328-32

28- Safavi K, Nakayama TA. Influence of mixing vehicle on
dissociation of calcium hydroxide in solution. J Endod.
2000;26(11):649-51.



