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Evaluation of calcium diffusion and pH of the periradicular environment after applying calcium
hydroxideor MTA: an in vitro study
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Background and Aims: It is important to use intracanal medicaments in teeth with necrotic pulp. Calcium
hydroxide is the intracanal medicament of choice in such cases. Also, Mineral Trioxide Aggregate (MTA) is a
suitable root canal filling material because of its favorable characteristics. MTA can be used in some cases
where calcium hydroxide is used. The purpose of this study was to evaluate the Ca™ and OH ~ diffusion
through root dentin using calcium hydroxide paste and two different brands of MTA as root cana filling
materials.
Materials and M ethods: In thisin vitro study, the root canals of 52 single-rooted teeth were instrumented and
shaped. External defects were created on the middle one-third of the root surface. 17% EDTA and 5% NaOCl
were used to remove the smear layer. All surfaces except the external defects were sealed and the teeth were
placed in normal saline. Ten teeth were selected as the control group. Forty-two remaining teeth were divided
into three groups of 14 teeth each (A,B, and C groups). ProRoot MTA was placed in group A. Angelus MTA
was placed in group B; and Calcium hydroxide paste was placed in group C. After sealing the coronal access,
all specimens were placed in normal saline solution. Ca™ concentration and pH were determined after 24
hours, 48 hours and one week in all groups. The data were analyzed with Repeated Measure ANOVA and Pair
T- tests.
Results: Ca"™ release and pH in group C was significantly higher than those in groups A and B in all time
periods (P<0.001). The difference between groups A and B was not significant (P>0.05).
Conclusion: The results of this study indicate that in necrotic cases with lesion which MTA is indicated (open
apex and perforation), calcium hydroxide might be better used as an intracanal dressing before using MTA as a
permanent filling material.

Key Words: Canal medicament; Calcium hydroxide; MTA; pH
Journal of Dental Medicine-Tehran University of Medical Sciences 2010;23(4):207-214

pSus33933) 53901 09,5 = laduol Sz pole olSuisly = S 531065 0aSiily = ol | SLES | ghumme e O
parnianal avi @yah00.Com g3l lis 03117922836 : -yals

207



mailto:parnianalavi@yahoo.com
https://jdm.tums.ac.ir/article-1-83-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

OHlKen g olayd Lo yde 1S w3)lge p3 0y sy Blybl bause )5 wadS g jLis] g PH @l s K loj] o)y

sSe

i iallon g 5 & pundS S y10m ol it 5,55l b lagliis > JUS J8 slig)s J odicad 4, Sl 1 Bb 3 dina
e 1155 o (63150 53 g Cawl Gglae Slusgad ()b 5 ouls 0aiiS 4 o3l lgie 4 (Mineral Trioxide Aggregate) MTA 1] o jlas 4 gl
E5 9 5 el A )0 5l ool 51 ey 4l JLi) ol (g0 clale g PH dvylie adlllas ol 5 Ban 1l 4Ll 1) ol 2 g)0m (slod )8
Dgy didyy Blbl e 4y JUK 0uiiS 5y ol 4 MTA

Sl sy Sl pow S aw > ()1 slacSins Wbl S5 (163 52 (g3ladlaS 5 (g3l ) e (2ol adlls (] 53 o) V9,
Jiwr 2y eS8y s 4 adyy o plod . 03l yuewl 4Y Gl g U5 W IS gun ¢ (Ethylenediaminetetra acetic acid) %17 EDTA .
B A 6Lm9)§) KV IPOWe 14 04,5 3 4 S5 342 g wsus Sl 58 09,5 o s 10 505 o0l 1,3 b Jlo s 5o baylass g 3,8
5 ol Jloys )3 (8 s 5l Lt rises plos 5 3 oS’ AunSg000 by C 09,5 5 ANGElUSMTA L B 05,5 Pro Root MTA L A o535 (C
Repeated Meastre U1 b b o 45 (£ ,:S0ll laog,S plad ;o din Sy 5 el 48 el 24 51 sny oylles Jloys PH 5 s’ gy clale iz 5
453,5 bj) Pair T-test s ANOVA

o O3] ] (P<O/001) 34 )l sime yloj ds y 13 B g A (sloog)S b )] cglis a8 cuibly 3939 C 09,5 13 PH g punnlS y0 clale o iy [ lDAEL
(P>0/05) 545 )5 sxe B g Avg)S 93

o5 JU MTA 5l )13 51 L8 ol yiao (0t 985 5k oSl MTA 1 oolisaol yomalSol b 079,55 5 jlsdmls (l6 3934 3,150 43 1 (§ 35 A

d9 e O €8l (68 SS Ll el 5 2l (58 JbySl
A cass by (6) o)) s ady Jubos as cullab gl ol (O)
S8 B (sl (638 & cdly Sl 55 e oS pen
(7) x5 o

Ol I B @) Lositne panlS’ 20 5000 3 Ko punilo
ol Jus & 5 (OH) JeuSgpan 5 (C) ouls o &
Lol ogMe (6) 345 0 0305 o (12/5) mige PH Lial53)
JeS9rdn g ) 6 8has Cuol o (mdge oL L
Y s gppdy S2STs 45 sl 048 w81 3131 U3, K
e bl dex 5l b JsSgegn gl b g e Lt 255
SoSen 9 Judnd 1) oS goul was e STy b Sk
cawl b g 1S o (DENAUrE) oypobs 1) olis JUIS 1 d9590
35850 LSl ewMiginw slid o 55 G DNA & il
Sl b U 31 Collas @l 5l ogMe mundS” 3108 g 000 (8)
P ) OplSiendS g mre 5 Sy JouS gyt 5 el slaiig
{9d0) 1l s iy Skl Lo

5l a8 cusl (534 (Mineral Trioxide Aggregate) MTA

208

335 lousily mredlS A8 gy Lawgi
PH MTA foeds 189,00 £ JUIS glag ls (L0519 SulS

BU/LL/25 1l s BY11/21 : les oMo 88/12/15 : Jguorg

o

LVRT

Canor ialS | g i ady, dodlee Lol Cilial ) S
o ool a3 51 1) ol ey S (A5 5 e o 555
Cas 90 p8 S ¢ JolS (Chemo-mechanical) JKsKegeS
5 G U szmn (ol s 0 Lol (2) cnl Ban ) 4 s
(XA w5).«.w‘ Gygo & 3™ oabel o> JU\S dlﬁb)‘%b %50
et (1) S50 JUS BT Glosy o 4 oo 5 ilego B
il ool SIS 3 Lo b S8 Sy JUS sl cslagyls
@ 0j9)SS S JUS (35 (Sgie S Cax JU JslegeS
(2) sl Slu

Sl ady)y aodlee ple a3 5Ll 5 Gloj cuddS L
ojoyel WSupsb 4 Wud)S S8l malS MuSgin sln g
2 |y Szl g odiee 1 (gl Jlai ol sllas ols
sy Ogligdn 9 oS g d)lge 3 odle cal cunl 038 >
JUE J3I plasil 59l plgis 4 3 5 o8 Qb (St
Ol SYeb loj e eedS 1S gpum (34) 5 58

Sl )8 o Sl (SUS S0 5 e Sl enlo o ik



https://jdm.tums.ac.ir/article-1-83-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

(1389 uL—M) ‘4 D)‘.m:') ‘23 0)53)

Ole Sloyd (blagy loss 5 (S5 pole oliily (S350 aloes

chle g pH plols D5l Bby w0je,S5 g shbanls sla i
€95 99 9 peedS 1S gydn kil | ey aidly HLi) S g
5 sy ddyy SBhbl e 4y JUIS 0aiS” 5y oole olgis 4o MTA

2 O¥9)
u‘.?w‘ LS;LM.;] 045 oduisS OL\J.\ 52 ‘u_m‘.iwlaﬂ adlas u_,] 5

(0D 3,y dalllas &y wizily 1y y 5 byl 48T Sla s L0
oud JolS linsyl 5 Al baplss widl dblS 5 byl
ool (el oadyy sl jiobold basy, huge Jsb il
Alge Gl 10 sl Sawe b S5 b bads, ¢ awsls
O3 82 5l medS g clale g PH cd Cap (J5S 098
il 3 L0d e (Bolas o 4 U140 3 4y S0
oot ColSgun Joloe 45 4ids 30 e 4 lald oles cadllas

535 e 15 (gl -551) 45

(D&Z, _wslol] Sgd Ly CEJ a4l jl o is gl pupes
S 39)9 b cuslio 3,5 Job (s oy i glad Germany)
oSl 3 yelisS sredee 1 as b JUIS > (Mani, Japan) 10 L,ls
Filing s b bWl ol 8 omd SedlSe,
L g yii] J8o! 4t > 60 ple b circumferential
sLaS Step- back s iS5 L 110 35l b WU JUy,8 caond
ol 2 |y Passive & s 4y o JUIS «iogtuiy] yo 5l g 3
ooy gites mS 21 Sy K bawy W25 i oS gun
AR

L (Defect) placSiy do adyy She U3 cuond ) g
1y Bl a3 2l Bae 53 iahe 1 g a3 e e 373 5l
o & S 4l wa g LU 30 b «powl &Y piily
%17 EDTA L aids 1 o 5 oot o Soum b aids 1
I3 5 (! —casl) (Ethylenediaminetetraacetic acid)
s Wy sl 2505 4t U5 s o fSgm L i |
A oy (3L SY Ly ey anl )

Po w5 4 dB) e 9 (A) Jsl slees)S 550
»s o (Dentsply, Tulsa Dental , USA) Pro Root MTA

Sk S (65 Sl S (63) (Gine 28] (o3l
predS San (3 g Btiogl] mrands]s liogll ols g
» ol ol (1112) conl s S5 (©ogoums 2481 g lilgus
S8l ox sz 5> ady) sl Slyis ) edliatul g
23,5 (ALl pordizg b adyy JUB g Sl pge 5 100 9
(13.4)

95 (1546) o8l ol MTA S35 (sla el
5 5 Q02 b el {19) aisy b ofoys {1718)
G5 MTA Cgllas Slusgas 5 il (2223) ol Ul
&l 4 (Biocompatibility) sl illay  SAGS pao g ype
(2524) 15\ (Osteoconductivity) ;Lo gzl

LoJussls J5 G sbml celh MTA 35 gl e
(26) 90 cow ol 4 b loyi o 53,5 pH=12/5
olea s3)lge > Wlgie MTA ord pldl (lagmn ool
Ol & Cand (> g 23l auih |y el 1nSgyne sl )l
{27) 25" Jos 5390

bole o L (B9 13l oo pamels 10051 (5l> MTA o5 ol
38 MTA > Gred 0 g 30 JSU5 a8 3089 00 295
S olye a4 PH Gl g JeuSgpam s il ST L Wl e
) oelS e i) e (28) 555 e JusSt T sl
A8 Sy S8l Cou Bl S5 g puey ) Slgie MTA
e bl LSty awslia L (30) o,Sen 4 Holland (29)
el dnS 9308 Lol (2l sl ©os w3 2lee s
JSI5 3590 93 2 53 g Al Cund (olde bt 4 MTAL
5 Ca  JiSly Jols) CalCite slaJlius S 5 duinuls” il
Ylaisl &8 15,8 g yhae 5 15,8 sdnlive |y (il (8 aS (o

el S A 900
oS’ (0 Clale g PH auslie b oS 59 ] adllas oyl 5l B
LT oS 590y iy, GBLbl L 4 o3le 93 ol 1 axdly L)
a5 63)lse ;5 U (5y98 0uiiS p odle lgic 4y MTA 5l ooliwal
(criygdy =5k uSSl) 2yl 3939 odle ol ) ookl (yguulSsus]
P el S cluds o plewdl 4 L Wl e

209


https://jdm.tums.ac.ir/article-1-83-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

OHlKen g olayd Lo yde 1S

Ladl

a9 S8 09)S he SMS] epnls (yg clald 5)50
Ole BN (izmen g Gialesl 3)50 (loj aw o ) Lialejl 095
gz gloj aw o )3 MTA 09,5 53 5 maudS 40S40S
5 Pro Root MTA 55 o « Jb ,» (P<0/001) >y
(P>0/05) sl oo L syl bne M3l Angelus MTA
w2 035 du)d el (g CBlE Sl Ky, oy (1502)
09)5 dw yi )3 &5 Sjgo il a4 ol L] e slaclis
o s cols 48 5 24 Lloile; o eeedS o clale (M
(P<0/001) 5s ,l5 sixo el 48 424 | cacls 168 (clos - )Lo;

2 Gielejl 09,5 auw ym g J 1S 09,8 (loe B PH 3590 1
S8 g3 09,5 PH 331 (PO/00L) 592 515 gina o 4wy
{P<0/001) 53; Jlo sine MTA 05,5 55 L loj dus 1o )3 posulS
&gl Pro Root MTA 5 Angelus MTA 5,8 55 il s
P PH s gy (2]s02) (PP0/05) wisls (o)l jma
& sme M3 Pro Root MTA 5 Angelus MTA  ¢leog,S
ol 168 524 clople; o 5 ol 48 24 claloj oy Iy
395 )5 gxe el 168 448 (clolo; pPH M3 Lol s lss
23b 3 o o PH OMS| euls’ s gy 095 5 (P>0/05)
S5 ime (el 168 548 cocl 168 4 24 sl 48 4 24) lo;
(P<0/001) »4,

Jedlygiws @b (Londrina, PR, Brazil) Angelus MTA
oy oyl b bl jhaie Ol b1 43 cuns 4 oijle 45,18
55,5 cla s JUIS )5 Pro Root MTA <,y S MTA 5l eslizsl |
Ly 45 Jo> B og)S slaglus JUS ,5 Angelus MTA 5 A
b ST yie e SN 5l eslazuwl

pedS aSopam e (C) pow 0gS ulp
b s bl 076 g/ml s & jlaio I L (Merck, Germany)
Jodd lodlatal b upw D98 AT S bSgpdn ped
cd)5 515 UK 54 o lei (Anthogyr, France)

e ‘(Olﬁl —Lglzdf) Cavit 3l sdlatwl b b JUK JUg)S" 4l
Lgbzm\]é.é.m 5 ‘Jbo].\b W) J...w u>b SY d.,{\fz 9 Caw> P90 &Y
P baid g s L8 e Jby ) Le 8 Jols (slasus
205 033 J,8 () =Ll slag) (51,5 le s 1337 ) ,g5LsS]
(colo 168) win 1 o cocls 48 sl 24 Sboj o3l o Tl
ol Gl o b by S8 @ pedS e clale
yoo PH oSiwd bwgs s Jloy pH 4 (Perkin Elmer , USA)
A (6380310l oy )5 sl 4o (Oakton, Malaysia)

O S L;);o)'].\ﬂ L;‘Jbo‘.i’iwb )‘ odel Cuwd 4 @L}
bl ogoil 5l edlatal Loy ab T ooy dunlie 5 (Sl
og,S oy A3 Pair T-test 3 Repeated Measure ANOVA

2355 dwle

oialosl (gl 29)5 ;5 mandS (ygy CAE dunylio -1 Jgua

celw 168 ;> Ca™

celw 48 pca™

celw 24 pCa™

= C B A | Jm  C
3/8 99/21  50/28  44/92 3/8 21192

131 36/82  16/42 10/59 | 1/31 7114

B A | Jss C B A 2,8
18/85  16/57 | 3/7 14/35 11 9/92

770 4/71 | 0/94  4/89  5/72  3/02

oialol sla 2955 13 PH (Sl dunlio -2 Jou

celw 168 > pH

celw 48 45 pH

= B A | Jws  C
712 9/17 8/37 8/57 7/14 8/76

0/20 0/45 0/43 0/36 0/17 0/32

celw 24 > pH
B A Js C B A 09,5
826  8/45 7115 8/55  8/04  8/18
0/32  0/39 0/18 0/42 0/32  0/36

210


https://jdm.tums.ac.ir/article-1-83-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

(1389 uL—M) ‘4 D)‘.m:') ‘23 0)53)

Ole Sloyd (blagy loss 5 (S5 pole oliily (S350 aloes

slog jlasl b JUS B glagssn 25 0ysply <okl
03,8 JUb Iy oou 3T (sl poane il jlne (slacl, 4 OH™ 5 Ca™

ooyl MTA pled 5 (Sjd Cloogad 4 4 L
oler (o8 Qb —pupisasyl -5k L) @o)lger Wl
wlen MTA 3l 4ty |y pelS 1uSgytn (gladylS
S Hloi N3l pendS 5 JeuSg)hn clopysy pandS 1Sy m
P Oren g adyy JUU piase B )5 (pollae Gl il oo
38 4 pasdie gl 18,8 (las 5 b sl asly adyy Glbl e
Lo 4 madS g JunS'g)un sla g HLisl Glise i (Sl
3390 15 ondS’ 3onS 9,00 9 MTA) 03Le 93 (] bansgs autyy B!
13 )13 (g

b Gl 4 sl b as dg cpl N VItr0 adlles oyl 5l Can
a gl Jlog jl jelaie pen 4l SO IN VIVO bylyd 4
S5 odlawl o Bh bl AJE cus L)“"L")] Jedxe Jlgie
PH oo b5 ly srs el o talojl b &)l >
5 Sl 585 S & sl o Il 452 aig ¢ 230
a3 37 Laylys cov g ,5beSl 3 ladiges aulllas oyl 45 .(34) W)l
A (6l S5 ol)S ol

renelS g JonS 9)0m oy 3985 (ol sl pols addllas >
CaplS sem o 1T EDTA 5l oslitol L yoans] 4 iy, zle oo
)55 3590 opl 2 (35) o), Sens o FOStEr .055,5 Bls U5 e
(36) o) Ken ¢ Deardorf a5 cuol Jbo p3 ol S o Juguss
o9 EDTA &8 55,5 il gl winges 4] 1 i ol s
prelS land o Sl S g Ol bl GuSKople 1 S
e S 85l o (gl L )5 1515 blod 4, 08 0 g5
o5 medS g Ll G pe S (0 bl jlasl gl (S
ol Y gy oS dd L WilgS o bl addllas gols e o
5 S’ 2 3985 Lol 5 008 2l el g il (08 L ey
oRlPl ady) aw 4 g ady) gle 090 @) STk G g

...\EJL;O

5 325 4o 9 Sy

5 sl a5 o] ogllae (olss mandS 28 gy0m )] e ]
odle pl 4y 4wl 03,8 Cl> 363 & 1y 05 0100 4 ylaice
Caol 003 ady) odlas das )3 CMSte ) (g5l S sliSal,
el il Bl Mool bl ¢l See 8T colled (3)
Sluogad des jl Cow cdly LSis dawly & peoy Wl g ady,
o3l cogllae Glusgas pl dawly 4 bl o 00l pl S 5elou
ol duog (SulS clacumdge I ()ln 1O alS AnSg)um |
Bl slglandy cpte 3l (S gt 4yl b 3 cul
Dy oo Bl Aoy ploy> o> Jlog,See

OH 5 Ca™ slagy 4 Jsle el )0 mls 1Sy 00
ot 315 esle ol JlgySee (il ol gd 0 w28
e 00 3151 OH 09,5 35,5 0 bl bame 3 OH (sl
oSl ) il slp &5 S 0 sl (PH Jalj3) LS
AT sl Josl) OH (slayg bl o 02088 Aty JUIS )3 39290
o i) (pgpolipnsSy b g bt (658 (SiiS ST oS L
8) wsbie Sl olie (slagdgiud 0378y
odS 20850 PH 536 L alaly 5 (31) ) Sen 5 Anthony
Gl il Lo )3 el gtl & wzsl bl s
Loy SatSY el 0 a3l 150 (ool bao ) 5le o
N del Vo al gad Bl rzen o S gl
2981 Vgl o 03,8 o)l (pudiome ol 133,50 3bul bapgiazd
el J1pials b 4 ol )b ple ol 4 U lodle
Olgil o Xgy (4l A8 G Ygpam il g S8V
Lo jblaws OJ\SN oS Jé b e LIS pH L;b 20,5 o
Slg5 g0 45 03,5 oal18 pndS land uShiaS LS5 (g (oolie
s Jos (dn amslSainndS ol Lt lgis &

adyy SBlbl bt )5 puadS 1S g0 5l ons ST CA™ g
o Bl S & pendS 4 aluly ATPase (3,80 Jlb L
OlodeoS” i b sl (gl 3529 Cwimen A5 (o0 S5
gy ol 5 (6) wibie p3Y Sogggel (slaiisly
adyy SLbl Gluls puay )3 Wl oo s 4S9 0m ) o0

5 JlesySee 5T 31 oM osle ! (32) il ansly e i

211


https://jdm.tums.ac.ir/article-1-83-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

OHlKen g olayd Lo yde 1S

68l 1y cle 5 wzsb AngelusSMTA 4 s Pro Root MTA
Pl 5aios 53 S e Jae ol (slp (BT paedS ke Sy lie
oS e clile ol Gae Jsb 5 Angelus MTA 4 3]
4 AMB] pl Lol oy isli8l Pro Root MTA I i | e
D95 > gxe (5 el Ll

dy ) BLbl lase )3 el g Clale s (S5 yp
4 G S 1S g0 &5 Amd e bt adllas oyl cloasily
On BB 4 00gs 3 3850 ANgelus MTA 4 Pro Root MTA
2 390 Cagby yeas  MTA Lud cow cle 4 Ll 0
Cusl (Soe cdbae (pl 4 4295 L (40) wil ady)y Sl b
35T g2 el S g p0um 05101 4 Wilgs ol Cs | an MTA
el ol 0y9 Jsb ;> ANGEUS MTA ,ilbs 3aivs 5o ke
N>y ol il Pro Root MTA 1 psw |y loxe mudS” 59
Sl o ao ol e g5 I e Solis opl (gyl] blxd )
S 4 @S A8l medS g 6503l ) b Aged e 4 by
Bl S gie sie 4 Pro Root MTA Jisls 55 4,
sl 4235yl adlllas ol (63

L9y Oloj CubiS b maunlS S 5)3 3)90 53 PH & ulis
5 (37) ohen g slayd adllas b adly cpl a5 cuily ol
Llie plo  wibe alie (38) o Kery SIMON pimen
dS 93 5 PH Gl 9 JenSgpan (g 5Lasil )50 55 (Jgliie
qod &S ol gl g s S ojlul a8 oles o 1) pH
550 Gladlhs > (42) o) Ken 5 Esberard 8 cul Jb
S 25,5 oyl Ll ik ol |y ol adlas dillie ool
sl adyy gaw > (28 PH oS 1S9 )00 (g9l> (gl plow
olo; €S b on MTA 05,5 53 33 PH Glysid (g 2 A5 oo
@ Cond wp el 168 los )3 PH 590 ls sxe cucl 48 4 24
caslw 168 ol o AWM Lol cusls L;w\)s\ L9, L;Ls syl

212

ool 3y50 odle aw ya b odaly o adlbs oyl @b
4 (Angdus MTA -Pro Root MTA - oelS sS,0un)
g 03y H1iE ady; JUIS 0 8y wlge ol a5 ob li S
P Ngdiee ddy gaw & eadS (g ey Cow g 0l 430
09,53 ym 55 Ay Bl Laga 3 undS 3y il 0l 2l
ool 350 (loj 3 o oy M) 5 8Ll loj cbiS L
Jsb 3 wads (g sla] & aad o (Lt 4Bl (nl o9 o giee
Cawl 423l daldl 69,5 dw y2 3590 ;> Lglite job 4 iulejl 09
9 3)8 cladidl L prulS 3uSpd 390 53 addlle oyl don
Slpess wyp 4 095 addlas )3 Ll asb e alie (37) o, So
alie laglej »» adyy SLbI Lo )3 PH g pulS” 15 clale
PH 5 maeds (0 clale al3al 15,8 ply 9wl adlllas ol b
bl ialojl bl bl it Cnd talojl e Jobo
clale u80jlul Cax 0 o g cuib ool calis pobs dadllae
% adlae )3 .00 )8 odlatul o3l Gl g b Sl a8 G2
o cble ol )3 plul (38) o Ken 5 SIMON Ly oS
eSS gphen b o5 plaady; SLLI e 53 PH 5 S
deuS g pan calize oM Ll i (6 pSojlul dg o p
3y90 ) 45 gy o cpl A g b SIS qw)p 3)50 1y S
b ordS (2 Ll (1330 51 553 53 adllls P oS oo O
bl patne Cand yloj CubdS
5 Pro ROOt MTA (claog,S 53 oS g0 clale b abayl, 5
ol (39) olKea 5 De Vasconcelos adlks Angelus MTA
g cdale celw 168 472 24 3 clayloj 45 o3le ¢> ya a5 il
gldl 09)5 93 (w9 e Il loj b cuslite |y padS
bl pob G ol adl cpl a5 Cuili dgvg (5yld e
2 ddlles ol L Ko 5 De Vasconcelos adlles bl o
Sl ad)y s w1y MTA o3 Wl 1) el cols ool 3y,
Duarte sl 1,3 o o595 Ol jd g )b (sl L (sladlg) )
clale a5 ol L 55 (29) oy San 5 SaNLOS 5 (28) )y San
Angelus MTA 4 Pro Root MTA | sslas! 5)lg0 33 auudS” e
WS gloj culdS L Gl ol B, 5 Wb (RIS oy cudiS L

Slr e @b o cllbke Wl osse


https://jdm.tums.ac.ir/article-1-83-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

(1389 uLu.u.»O) ‘4 o)‘.m.f) ‘23 0)53)

Ole Sloyd (blagy loss 5 (S5 pole oliily (S350 aloes

23l ey Gl ady; BLEL e 53 1) (2 93 ol S
Sl g pmslyssy dile MTA 5l olitl pmslSoli] &8 (3 M50
oS IS g 0 3l oolainl yobs adllae )y 342 g Hlbamls 5L
ey 1) MTA (ol )15 51 L8 Sl e plowsly lgie 4)
e Gl i Gl Sl Gl primen S e
o e & JBlis b edle ol )8 edlitel pundS oS 0un

Sloy (L los JUK p> axan

‘éb).@ 9 M&“

Coiglee Jlo slacyles L (388230 iliios ¢ )b) adlas

aS cowl oui PL;;.S‘ u;‘.a.».l_m P])—Qd Jui LgLB‘ buwg Oi L;)LJ

S35 (13,98 i 3] iy

1- Peters OA, Laib A, Gohring TN, Barbakow F. Changes in
root canal geometry after preparation assessed by high-
resol ution computed tomography. J Endod. 2001;27(1):1-6.

2- Siquera JF J, De Uzeda M. Intracana medicaments:
evaluation of the antibacterial effects of chlorhexidine,
metronidazole, and calcium hydroxide associated with three
vehicles. JEndod. 1997;23(3):167-9.

3- Carrotte P. Endodontics: Part 9. Cacium hydroxide, root
resorption, endo-perio lesions. Br Dent J. 2004;197(12):735-43.
4- Orucoglu H, Cobankara FK. Effect of unintentionaly
extruded calcium hydroxide paste including barium sulfate as a
radiopaquing agent in treatment of teeth with periapical lesions:
report of a case. J Endod. 2008;34(7):888-91.

5- Kawashima N, Wadachi R, Suda H, Yeng T, Parashos P.
Root cana medicaments. Int Dent J. 2009;59(1):5-11.

6- Tronstad L, Andreasen JO, Hasselgren G, Kristerson L, Riis
I. pH changes in dental tissue after root cana filling with
calcium hydroxide. J Endod. 1981;7(1):17-21.

7- Hasselgren G, Olsson B, Cvek M. Effects of calcium
hydroxide and sodium hypochlorite on the dissolution of
necrotic porcine muscle tissue. J Endod. 1988;14(3):125-7.

8- Squeira JF Jr, Lopes HP. Mechanisms of antimicrobial
activity of calcium hydroxide: a critical review. Int Endod J.
1999;32(5):361-9.

9- Leonardo MR, Da Slva LA, Tanomaru Filho M, Bonifacio
KC, Ito Y. In vitro evaluaion of antimicrobia activity of
seders and pastes used in  endodontics. J Endod.
2000;26(7):391-4.

10- Da Silva LA, Leonardo MR, Da Silva RS, Assed S,
Guimaraes LF. Cacium hydroxide root cana seders:

cle 4 Wlg o 4Bl pl g5 I me (gylol Ll jl el 48 4
ool 39 st badiges dlis S Lla L 5 5L MTA 40 o
» (39) ohKen 4 De Vasconcelos .us o o ine M3
5 Pro RoOt MTA 55,8 55 ,5 pH 45 15,8 _b)l55 555 anlllas
Lol ol @bl yiol33l ceelo 72 9 24 claloj ,> AngelusMTA
inlS Kigy k5 (S0l (el 168) wiam Ky o 5 a5 pH
d9b s 854 ogyS duglie 9 PH (S (y e 3 3 plas ],
Lld jl g canl 035 53850 MTA & G S 2S00 o
D3 MTA 64,5 65 5o b ()5 cme M| (5Ll
5 475 5 peelS MuSgyin ddlhas ol IS mls 4 g L
S i Calbgo MTA &y G opalS 5 JenS902 (152 5 5Lt
PH 5 pedS o clale Wl o 55 MTA &5 s ja ol ail

O o Jds 4 uls Js dad il ady,y Gl b ) |,

dS 93 ojlul 4 Wlgs osle cl (oloj y95e 4 MTA (20,5

‘&be
evaluaion of pH, calcium ion concentration and conductivity.
Int Endod J. 1997;30(3):205-9.

11- Srinivasan V, Waterhouse P, Whitworth J. Minera trioxide
aggregate in paediatric dentistry. Int J Paediatr Dent.
2009;19(1):34-47.

12- Tanomaru-Filho M, Tanomaru JV, Barros DB, Watanabe
E, Ito IY. In vitro antimicrobia activity of endodontic seders,
MTA-based cements and Portland cement. J Oral Sci.
2007;49(1):41-5.

13- Torabingjad M, Watson TF, Pitt Ford TR. Sedling ability of
a mineral trioxide aggregate when used as a root end filling
material. J Endod. 1993;19(12):591-5.

14- Ford TR, Torabingad M, Mckendry DJ, Hong CU,
Kariyawasam SP. Use of mineral trioxide aggregate for repair
of furcal perforations. Oral Surg Ord Med Ora Pathol Oral
Radiol Endod. 1995;79(6):756-63.

15- Faraco IM Jr, Holland R. Response of the pulp of dogs to
capping with mineral trioxide aggregate or a calcium hydroxide
cement. Dent Traumatol. 2001;17(4):163-6.

16- Ford TR, Torabingad M, Abedi HR, Bakland LK,
Kariyawasam SP. Using minera trioxide aggregate as a pulp-
capping material. JAm Dent Assoc. 1996;127(10):1491-4.

17- Holland R, De Souza V, Murata SS, Nery MJ, Bernabe PF,
Otoboni Filho JA, et a. Heding process of dog dental pulp
after pulpotomy and pulp covering with minerd trioxide
aggregate or Portland cement. Braz Dent J. 2001;12(2):109-13.
18- Menezes R, Bramante CM, Letra A, Carvalho VG, Garcia
RB. Histologic evaluation of pulpotomies in dog using two
types of minerd trioxide aggregate and regular and white
Portland cements as wound dressings. Ora Surg Ora Med Oral

213


https://jdm.tums.ac.ir/article-1-83-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-10 ]

OHlKen g olayd Lo yde 1S

Pathol Oral Radiol Endod. 2004;98(3):376-9.

19- Hsien HC, Cheng YA, Lee YL, Lan WH, Lin CP. Repair of
perforating internal resorption with mineral trioxide aggregate:
a casereport. J Endod. 2003;29(8):538-9.

20- Tittle K, Farley J, Linkhardt T, Torabingad M. OR 41
apical closure induction using bone growth factors and mineral
trioxide aggregate. J Endod. 1996;22(4):198.

21- Felippe WT, Felippe MC, Rocha MJ. The effect of mineral
trioxide aggregate on the apexification and periapical healing of
teeth with incomplete root formation. Int Endod J.
2006;39(1):2-9.

22- Holland R, De Souza V, Nery MJ, Otoboni Filho JA,
Bernabe PFE, Dezan J E. Reaction of dog’s teeth to root canal
filling with mineral trioxide aggregate or a glass ionomer
seder. JEndod. 1999;25(11):728-30.

23- Al-Hezaimi K, Naghshbandi J, Oglesby S, Smon JH,
Rotstein I. Human saliva penetration of root canals obturated
with two types of mineral trioxide aggregate cements. J Endod.
2005;31(6):453-6.

24- Torabingjad M, Chivian N. Clinical applications of mineral
trioxide aggregate. J Endod. 1999;25(3):197-205.

25- Reyes-Carmona JF, Fdippe MS, Feippe WT.
Biomineralization ability and interaction of minera trioxide
aggregate and white portland cement with dentin in a
phosphate-containing fluid. J Endod. 2009;35(5):731-6.

26- Torabingad M, Hong CU, McDonad F, Pitt Ford TR.
Physical and chemica properties of a new root-end filling
material. J Endod. 1995;21(7):349-53.

27- Parirokh M, Torabingjad M. Minerd Trioxide Aggregate: a
comprehensive literature review-Part 111: Clinica applications,
drawbacks, and mechanism of action. J Endod. 2010;36(3):400-
13.

28- Duarte MA, Demarchi AC, Yamashita JC, KugaMC, Fraga
Sde C. pH and calcium ion release of 2 root-end filling
materials. Ora Surg Ora Med Oral Pathol Oral Radiol Endod.
2003;95(3):345-7.

29- Santos AD, Moraes JC, Araujo EB, Yukimitu K, Vderio
Filho WV. Physico-chemical properties of MTA and a novel
experimental cement. Int Endod J. 2005;38(7):443-7.

30- Holland R, De Souza V, Nery MJ, Otoboni Filho JA,
Bernabe PF, Dezan Jr E. Reaction of rat connective tissue to
implanted dentin tubes filled with mineral trioxide aggregate or
calcium hydroxide. J Endod. 1999;25(3):161-6.

214

31- Anthony DR, Gordon TM, Del Rio CE. The effect of three
vehicles on the pH of calcium hydroxide. Oral Surg Ora Med
Oral Pathal. 1982;54(5):560-5.
32- De Rossi A, Silva LA, Leonardo MR, Rocha LB, Rossi
MA. Effect of rotary or manua instrumentation, with or
without a calcium hydroxide/1% chlorhexidine intracana
dressing, on the heding of experimentaly induced chronic
periapical lesions. Ord Surg Oral Med Ora Pathol Oral Radiol
Endod. 2005;99(5):628-36.
33- Foreman PC, Barnes IE. Review of calcium hydroxide. Int
Endod J. 1990;23(6):283-97.
34- Hosoya N, Takahashi G, Aria T, Nakamura J. Calcium
concentration and pH of the periapicad environment after
applying calcium hydroxide into root canals in vitro. J Endod.
2001;27(5):343-6.
35- Foster KH, Kulild JC, Weller RN. Effect of smear layer
removal on the diffusion of calcium hydroxide through
radicular dentin. J Endod. 1993;19(3):136-40.
36- Deardorf KA, Swartz ML, Newton CW, Brown CE J.
Effect of root treatments on dentin permeability. J Endod.
1994;20(1):1-5.
sl g PH @lhasts oy slite 08 csheodd (o)l ddgle ola g =37
Ol & eSS0 Sl okl Slse 3 83 Ak gle > edS o
S (S pole oKl (S5l oasSiily dloe L JUT S5 lowdly (g9l
374-82 (3 oylas) 21 095 1382 JLo . 2t
38- Smon ST, Bhat KS, Francis R. Effect of four vehicles on
the pH of calcium hydroxide and the release of calcium ion.
Ora Surg Ord Med Orad Pathol Ord Radiol Endod.
1995;80(4):459-64.
39- De Vasconcelos BC, Bernardes RA, Cruz SM, Duarte MA,
Padilha Pde M, Bernardindi N, et a. Evaluation of pH and
calium ion release of new root-end filling materias. Ora Surg
Oral Med Oral Pathol Oral Radiol Endod. 2009;108(1):135-9.
40- Witherspoon DE, Ham K. Onevisit apexification:
technique for inducing root-end barrier formation in apical
closures. Pract Proced Aesthet Dent. 2001;13(6):455-60.
41- Esberard RM, Carnes DL Jr, Del Rio CE. pH changes at the
surface of root dentin when using root canal sealers containing
calcium hydroxide. J Endod. 1996;22(8):399-401.
42- Esberard RM, Carnes DL Jr, Del Rio CE. Changesin pH at
the dentin surface in roots obturated with calcium hydroxide
pastes. J Endod. 1996;22(8):402-5.


https://jdm.tums.ac.ir/article-1-83-fa.html
http://www.tcpdf.org

