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Vl~~'fJU~'l3,J3,J'l~1~'lU~'lnfl ISO 6876 LLfI:; Revised ANSI/ADA Specification No.3D..
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118m",n~ ~CU~3,JU~Vl'l~n'ltJl1'l'Yi"fJ~~W'l1Vl~:;LL UfI~flLfI'f}1Vl L~~'lnn'l1Vl~~'fJU 3,J ~'lL~fltJ~~U~'f} ~'1'l3,J'U, , "
Lvi'lrlU 27.57 3,J3,J. L'1f1'lr1'f}rJi'1Lvi'lrlU 49 ,t'113,J~ 38 U'lVi r1'1'l3,JVlUIJ1'f}LL1~rfi~ Lvi'lrlU 1.189 L~nn:;1J'l~~'lfl

r1'1'l3,J~U'l"f}~YJ;3,J Lvi'lrlU 0.104 ~~. LLfI:;n'l1f1:;fI'ltJrJi'1'lu-J'ln.fiu Lvi'lrlU 7.57 % 'lu,cu:;~1m1r1'D'f}fI

:nflLfI'fJT 31r1'lL'U~tJLvi'lrlU 30.94 3,J~. 12 ,t'113,J~ 33 U'lVi 5.998 L3,Jnn:;1J'l~r1'lfl 0.148 2"JfI~L3,J~'J LLfI:; 2.53%

~'l3,J'ii'l rilu ~~ r1'l ril~n~'l'1 'l ULLIJ1f1:; ~ CU~3,JU ~"fJ~:nfl LfI'f}Tvf~~'f}~~11~ 31 ~'1'l3,J LL~ n 1J1'l~rlu'f}f.1'l~31ii tJ-J'l i1 ruVl'l~~tI ~, w

(p<D.O5)

.,t/ ~CU~3,JU~Vl'l~n'ltJl1'l'Yi"fJ~~W'l1Vlr1:;LL Ufl:nflLfI'f}T L~'fJLmtJUL Vi tJU rlu1 'Yi11~~'f}fI:nflLfI'f}T Luuril~if~'fJ 31. , , "
~'1'l3,J;]u3,J'lnn~'l L'1f1'lr1'f}rJi'1u'lUn~'l1J1:;~'lCU~L vi'l ~'1'l3,JVlUIJ1'fJLL1~rfi~U'f}tJn~'l1J1:;3,J'lCU.x'lL vi'l r1'1'l3,J~U'l

"f}~YJ;3,JU'f}tJn~'l LLfI:;31n'l1f1:;fI'ltJ rJi'1 'l u -J'ln.fiu~'l nn~'l1J1:;3,J'lCU~'l~ L vi1
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'U'V!u"! U1:;n11~1rTru 1,2 n111f}~rJ~If}~11n.i:(u~;;lJIt1U1:;~~~L ~If}1Iti~w. .
-rllf}~Vl1~*'):n3.J"1nll1fJ1 u-rllf}~U1n ~11f}"1nL dlf}L~If}11f}UU~1fJ

11n~If}1.,mlf}n1~ L ,j1~1:;UUrJ~If}~11n.i:(u LL~:;-rl,)fJiJ ~~U~~~..

.,:;ri If} 1 ii Ln ~ rJ')13.J1:; rJ1 fJ L~If}~vT~~~1 fJ~~l"J ~1 )J1'l!l n1fi ~ lr/i

~'J1~ ~1 L 1"1J~~n1't:;nM1 ~~~~'t1n.;rU LiJU~~~1"1 nm't

vi1 ~'J1~~:;'~1 ~ LL~:;,~n LLt;\~ ~~~~'t1n'f)U1~U't:;,ru~LL~:;,vt'Jti~

LL ~ 'J3'1 n1't~ ~ ~ ~ ~~'t1n J u1 ~ ~ U1 ~ ~ ~ tJ'tnA vT~ ~1 ~ ~ WI L iJ u. ~
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.'"1" d, '1' ~ , J.,.
LuU~U en~~')ul.~ru1J'iJ~~CU~3,JlJ~'V1'l~n'l!Jf1'l~L~~'lU3,Jn'l'Jw .

ri'l~u~'J'l!J~:::L.:s!J~Lllu ADA specification no. 57 for
endodontic sealer cements 13 LL~::: International Standard

ISO 687614 LL~,) 'J'V1~:::LLU~~~L~'iJfifl'iJ~~~CU~3,JlJ~;1L~3,J'l:::~3,J" .

lJ'l~U 'J:::n'l'JL ~ 'iJ~:::vi'l ~u 'lYtl~ 'iJ rJ'l~ ~U 'J::: ~ 'V1 fi f1'l ~ ~'l3,J;1 aJ ~~;;~
.

LLLJln ii~LaJ~;~ L~'iJfenti~ 1~;1~ ~CU~3,JU~ ~'JlJtl')uvT~~3,J ~1 U
.

'J:::vi'lJ;1ti'l~'iJ 1~ LL~~'llJ'l~'i!ti~~:::l ~~~n'l'Jfn~'V1'l~~~tin

;1~'Yi'iJ~3,J~,)'Jn~'l3,J15

'J'V1~:::LL U~~~L~'iJf;1~~~'iJ'iJn3,J'll UU~~UUL ~'iJl.jit U~'lU" .
vi'u~n'J'J3,Ju'J:::n'iJlJLu~,)!J'i!ti~LJl'l~ 1 vT~;1~LL~:::LaJ~~')U~~3,J

.,. .,..,. ~ .oJ.,.,
1J'iJ~fJ~U'iJ~ (Eugenol) LL~:::3,J'iJn~~'l!J'i!u~'V13,J~,)u~~3,J1J'iJ~

1?i,)!J'l'i!ti~~u LLLJl~')ul ~ruLL~,)~:::~lJ~'l~~,)uu'J:::n'iJlJ~U~'lUw ..
,..~...,.. .,. d.",.,.

~'iJ~'iJ!J'l~~'iJ en~~'iJ'iJn I.en~ (ZnO) LL~::: !J~U'iJ~ en~ 1.~3,Jn'l'J"
oji~U'l~~'J3,J'lIJt~LLLJltl ~.~. 19311~!J~~'iJ~'l ~~'J1J'iJ~1nLn'iJf'V1" "

(Rickert formula) L ~'iJl ~L~'iJnl.jfLL 'V1U~~L~'iJf;1LtJuenti~~~'iJ-

l'JLu'iJfen'l (Chloropercha) LL~::: fJ~'l-LU'iJf'i!'l (Euca-percha)

~~ LaJ~L~t1!J'J f1'l~~'lU~~~rfI~~'lnLL oij~I?i,)LL~,) LL~:::LaJ L ~3,J'l:::~3,J

~'l~flJu'l3,J'll.jfnlJ L 'V1 ~ti~n'l'J'iJ~ LLlJlJl ~aJ~~C1noji~u'l;1ul U. "

1JCU:::,x U~~'iJ ~ l~!Jl.jf;;~~LLnun~'l~LLlJlJLL.;j~ (Solid core). .
~~L~'iJf~~'J1J'iJ~1nLn'iJf'V1m~~n'l'Jl.jfnu3,J'l!J'l,)U'lUt1~ 45 tI"
1~ !J;1LaJ~ n'l'JLU; !JULL U~~ ~ ~'J~U ~'l U LLLJl;;~ ~dr1'iJ U;;'l~~".. .
L,)~'ln'iJI?i') (Setting time) ;1L1,) vi'~,xUlJ'l~~f~~~n'iJl~Ln~ut1J~'l
'1 '1 " '1 ~ ~ d ". or J...,. ~ .,. ..
I. un'l'JI.'i!~'lUI. u~~un L ~'iJLLnutlJ~'lU ~~3,Jn'l'J~~U'len~L~'iJ'J

~~'J1J'iJ~n'J'iJ~LL3,JU (Grossman formula) ;1U3,J'llutI ~.~. 1936"
l~!J;1vT~~'iJ~~~'J LaJ LL~n LJl'l~nul u~,)uu'J:::n'iJlJ~rfln L ii'iJ~~'ln"
~,)u~~LJl'l~nu'J:::n'iJlJ ~,)!J~~~'iJ'iJn Len fI LL~:::~:::n'iJU1J'iJ~L'-5u

(Precipitated silver) 1 u~')uJ'lnu'J:::n'iJlJ~,)!JfJ~U'iJ~ LL~:::

LL~U'l~'l lJ'l~i3,J (Canada balsam) L~~'iJUnU LtJU~~'l'JcU

nU~'ln'l'JU'lL'iJ'l~:::n'iJU1J'iJ~L'-5U3,J'lLtJU~,)U~~3,JL ~'iJ 1 ~VilJLL~~

L,)~'lri'l!Jf1'l~f~;,xu 'iJ'l~LtJU~'lL ~~vi'll ~L d'iJ-(luLU;!JU;
.

vi'~,xu Grossman ~~L~uflJu'J~~~'J;1ul~3,J1utI ~.~. 19581~!J. "
~,,~~~.. .

LL'V1U~:::n'iJU1J'iJ~L~U~,)!J lJ~3,J~ enlJ~'l'JlJ'iJLU~ (BIsmuth

subcarbonate) LL~::: LLlJL1!J3,Jajf~L ~~ (Barium sulfate) L U1JCU:::

L~!J')nunL~nL.jfLL~U'l ~'l lJ'l~i3,JL u~,)U~~3,J;1LtJU1J'iJ~L ~~')

LLLJlL ~3,J ~'ij'V1'iJ'iJ!J; 'iJ'iJ~ ri}~3,J'iJufI (Sweet oil of almond) ~~

LULL'V1U ~~'Jm~~~~'iJ'iJn1J'l!JLU~'iJn'l'Jr1'l~'l ProcoSol Non-"

Staining Root Canal Cement 'iJ~LtJUL,)~'l~~'l!JtI LJl'iJ3,J'lLuti

~.~. 197 4 ril~~n'l'JuflJu'J~~~'J.:sn l~!JL~3,J lenL~!J3,J lJ'iJL'J~. "

~3.Jr;)1~'i~~~1~m'iLI111U3.J~~'fI~'i1n 1':';'fIrJn1ul~~~'fI~'i1nJ~..

L t1'f1~"1nLU~~U'i~'in-dLLr]i'"J~1~1L ~111~1i!ru~vi11':';Liir;) 1'i~"II'fI~. ~

.¥ oJ '1 .~ .¥ oJ . I .".1 a4 .¥ ~ L~'fILU'flI.~Y1~ LL~~L~'fILU'fI'i'fl1Ju~1U'i1nY1~ n~'fI L'n'fl.,~~VI'iU.~d .¥ ,1:- 1:-~ d~
LL~~~1'i~~Vl3.J1.,1nL 'n'flL ~~1~~ 'i'"J3.JVI~~~I11~~VlLnr;)~1nn1'i

~ .¥ oJ 1 .".1 " 3

~~1UI11'"J"II'fI~L~'fILU'fI ~Y1~r;)'"JU

r;~r;)'fIr;)~~'fI~'i1n.;(~~uu3.Jloifn~'fIrJ1~LL ~i~~1ul ~. .
u.,.,u~ ~'fI liI111111LU'fI{'n1 ~~1~~~"u"1nU'i~~P11~111{~~. ..
U1'"J~1~LLr]i'"J~11':';~'"J13.J~1L1.,1 ~n1'i1n~LU~'fIrJ1~~1i~LL~~1

.,~13.Jl-rlr;~r;)'fIr;)~~'fI~'i1nl~'fIr;)3.J~~fiI1113.J ~'"JUL~I11~~~'fI~-. . . .
'i1n.;(~~'"J~1 ~ru 13J~13.J1'itlLI111U3.Jl':';31'iUi1~~L1U1J~J1L~3.J'fI

~ ..

1~4 tflnvT~ii~u'i~n'fl1J~'"JU'i~1J1J~~ii1Jojf1Joif'fl~ n1'i'flr;)~'"JU.
~ .1"4...1~4a 1 , ~

nI111111Lu'fl'i'n1~~Lu~'"J~r;)n~LL"II~ .,~ 3.J~13.J1'itlLnr;)~'"J13.JLL~U.
~ U VI Ii u ~ ii~ ~ ~ 'fI~'i1 n LL ~ ~ 13J ~13.J1 'itl iJ 'fI~ Ii ~ n 1 'i*'"J:n 3.J 1 ~~

" .¥-s.. 0 r;)'"JUL ~111~.,~3.Jn1'i~1'iVl~~LL ~~'n~L~'fI'i (Root canal sealer)
. ..

~1'f1 'iVl~~LL~~:nL3.J~rfI (Root canal cement) 3.J11oifi'"J3.Jl~n1'i
..

'fIr;)~'"Ju L~'fIL~3.J-rl'fl~~1~~'fI1.,31L~;'fI'fIul':';Lii3.J ~~"~Lu~n1'i. ..
L~13.Jl':';~13.J1'itliJ'fI~Ii~n1'i*'"J:n3.J1~~~~;f~5 tflnvT~31'f1rJu'flu..

~f~ ~~U~1:n~L~t){tlnr;i'~L,j'11trl ~~~'fI~'i1nrJ'fIU (Accessory..
4 .." .¥d 4' ~

canal) 'n~"~3.J~'"J~'n'"JU ~'"JU~3.J L 'n'flVlt)1.,~~~L ~~'fIt) U 11113.J~~~. ..
~~'fI~'i1n ~1'f11~v\'fILd'fl.;(~ (Dentinal tubule)6.7 ~'fIn"1nJ~

:n~L~t){ii~vi1~U1~~~'fI;~1':';r;~r;)'fIr;)L~;'fI~~L ,j'11trl ~~1LL ~u~. .
~~'fI~n1'i LL~~-rl'"Jufjr;)r;~r;)'fIr;)1t)"l ~~~'fI~'i1n.;(~8 1r;)u~u~11 ~. .

do ~ .. " ..
~~'fI~'i1nVln1.,r;)~L3.JU'iL~LU'fI'i (Smear layer) 'fIt)nLL~'"J 3.J

.. .. ~ 1 " '1." ' .¥.".1 d:'1 '
'Ij~L~'fI'i~~1U'n~r;)~13.J1'itl ~~L"II1I.u I. ~VI'fIL ~'fIY1~VlLur;)'fIU LL~~

..

-rl'"JUL ~3.J~cu~3.J,jWIl ~n1'ifjr;)~r;)liuLd'fl.;(~~~;f~9.1o ~~LU~~.
fj~ii~t)rJ1~LL U~t)~LLr]i'"J~1 n1'iloif:n~ L~'fI{i'"J3.Jliur;~r;)'fIr;). .
~~'fI~'i1n.;(~Lu~~~~1LU~'fIrJ1~~~ L ~'fIl m~n1'i'flr;)~~'fI~'i1n.
~L~3.JvT~~13.J~~ LL~~,j11u~~'"J13.J~1L1""II'fI~n1'i1n~1~~'fI~..

'i1n';(~1~~~r;)2.11.12. .

-s ~~dd ~ ,
n1'iP1n~'"J.,UVlLnU'"JnU~CU~3.JUI11"11'f1~'Ij~L~'fI'i 'fI1~LLU~.

1~Lu~ 4 LL~'"JVl1~ ~'fI ~~~31r;l'flL:B"fI"~~Vl1U n1'iL,j'11i~1~.
liuLdt)L~t)"IIt)~i1~n1u n1'iiJ'fI~Ii~n1'i*'"J:n3.J LL~~~CU~3.JulJi.
Vl1~n1Un1~r;l1~ 1 ~~1~LLri Pi1n1'i1~~ (How) L'"J~1ri'flIPi'"J (Set-

ting time) ~'"J13.JVI~r;l'flLL'i~~r;) (Compressive strength) ~'"J13.J

~~1"11'f1~YJ;3.J (Film thickness) n1'i~~~1ulPi'"J (Solubility and

disintegration) ~'"J13.JLL;j~ (Hardness) L~1iU'in1~~1~~~(Di-

mensional stability) "II~1r;)"II'fI~'fI~n1~ (Particle size)

~'"J13.JLU~n'ir;)-~1~ (pH) LL~~~'"J13.J\/iUr;l'fl1~~ (Radiopacity)
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(Sodium borate) 1 U~'JU~~ LL~~'I1'l~'Juud~n'f}U~U~'f}nL~~'f}

L ~fJ~fJ~U'f}~'f}U'l~L~fJ'J1 u~'JU~~~~LiJU"IJ'f}~L ~~'J ~~L ~ul'ti1v

~'l1'rid1~"II'f}~ ~1'f}tfjniifJ~,j~ ~'f} ~~L~'f}f~[;Idnd'f}~LL~U16 3':i
v

Ud~~n'ldrr ~U'lLL~~n'ld 1 m U~'lU fnM1 ~~'f}~d'ln.;ru~'lU'lU

tfj nvt~ iI~ l'ti1fun'ldfJ~ ~fu~'l LUU;:;~ ~~ ~ ~ ~'JdL~~ n 1-if (Material,
of choice) 17 'tiI'JfJL~[;I;JL'f}~ ~~iin3':i~'I1'l~'lLUuiI'J'f}U'l~1 Un'ld

, v
.. ~"', ~ .. "',' ..
~nM'l~ru~~U[;l~'lU[;I'l~ 1 nU~'ln t1~LL~'J'l[;l'f}~'l,,~~n'ld

rr~U'l~~L~'f}f"llu~1~3J 1 ,ru~'ltfjn riiin3':in'ld'l1'llu~nM1
LmfJUL ~fJU~ru~~u~riu 1 'rid 1~"II'f}~'f}UL~~~ 16.18-22

, v

~ru~viU[;ILL 'riVlfJ~'l~[;If "~'l~~ndrii~~'l~VlfJ'liifJ ~~LiJU,

~ru~viU[;I LL 'riVlfJ ~'l ~ [;IfLL ~~ LL dn1 UUd~L Vl ~1 Vl fJ 1'ti13':i n'ld

~ J d 1!:"1" ~

'ri~U'ldVl~~LL U~"II~L~'f}d"IJUL 'ri'f} "II L Un'ldLdfJUn'ld~~U'J"II'l
v

~Vl fJ'lLtflU 1~~'f}urfI~'l ~~ LLI;\L~~ LLdn 1~fJij ~ii'f}~[;Id"IJ'f}~nd'f}~-
v

23 1 J 1 "1"'" .I~.I '1'"
LL~U LuU'riU~'lU LL~~ UL'J~'l[;l'f}~'l L~~n'ldUdUUd~"U L~dO ,

LUU~[;Idm-if'f}fJ"tUu""uu24 ([;I'ld'l~~ 1) 'f}'l"n~'l'Jl'ti1~'l~[;Idv V",

LL~:;1fin11&J~ ~'iJIr:J~"W11Vl f'1:; LL u~;n~ L~lr:Jf,i 1'fft L UU'fftULL UU. "
.. ..d ~.,f do, 1 .1 1 d...1 d

'iJ1r:J~on~L~1r:J1Vl&J~~'iJUL ~1r:J,,1""U1 fJ Uu1:;L Vl~ VlfJ on~LuUVl

U fJ),J 1-ifnu 1 (;1 fJvT'J 1U1 U'J~n11vlU~LL ~VlfJ 13J~1":;Luu1 U~tl1iiu

n11fin~ 11~~fJ1u1~ ~~Ir:J(;1"Uf'1~UnLlr:Jnonu 'f)~1~11n~1),Jiiu

,,1 nlr:J ~ ~ L U U~U),J1 iI~13Ji111fJ~1Un11Vl(;1~Ir:JU 1(;1 fJU (;11i1r:J ~1),J
, .-

. .. ~ --- 4
),J1~1~1U~1n~ LnfJ'JnUf'1ru~),JU~Vl1~n1fJil1~~U~1U'iJIr:J~.. . ..
.. ..d ~ .,f '1" 1 . 1 ~.,f 4 ~ 1 ,..
on~L~1r:J1Vl&J~~'iJU~onLIr:J~il1fJ Uu1:;LVl~'i!U(;1UL~fJ ,,~fJ~),J),J

" ,~~ ~,.. ---
'iJ1r:J),J~'J1'J~(;1VlU~n11),J(;1~n~1'J ),Jf'1ru~),JU~Vl1~n1fJil1~". .
:/iu ~1U~~1 f'i'rulr:J ~1~11U1~ L~ Ir:J LmfJU L ~ fJU nu;n~ L~lr:Jf~&J~ ~.. ~

.,f 0' .'"I d~ 1~ ' .1

'iJU"1",,U1fJ LL~:;LuUVlUfJ),J on ~ U~1~u1:;L Vl ~

n11fin~1 f'1f~,ii1 rJ~tlU1:;~~ ~ L ~Ir:JVl (;1~'f)U""1 f'1 ru~),JU ~. .
Vl1~n1fJil1~:/iU ~1U ~~1 f'i'ruu1~U1:;n11 'iJ1r:J~"W11Vl f'1:;LL U~.. ~ . "
;n~L~lr:Jf LL~:;LmfJUL ~fJUf'1CU~),Ju~rJl~n~1'Jnu1 ~~ 1f'1onlr:J~.
.. ..
'i!~L~1r:J1

..I '.1 ~~. '1 '1 26 ~.. 23
M'1"'1~'WI 1 ~,)U1J'J::n{)l.J~{)-3 ~\i1'JV1f1::LLU~'D~L~{)'J ~Vj'J~f1'D{)~ LL~::'D~L~{)'J~III'Jn'J{)~LL)JU, " "
Table 1 Composition of CU root canal sealer24, Proco-Sole26 and Grossman's sealer23

Percentage by weightComposition

Powder Zno

Hydrogenated resin

Bismuth subcarbonate

Barium sulfate

Sodium borate

Zno

Staybelite resin

Bismuth subcarbonate

Barium sulfate

Sodium borate

42

27

15

15

1

Liquid

Q; _d

'J a 611.1. a:'J fi n '1 'i.
~ .":i'1 ~ .. ~ .,1'... ~..
'J~(;1Vl ~ 'n ~ 'Un1'i~nM1~'i~'U~~'tJ~'n'U(;1 ~'tJ "W1'iVl~:;LL 'U~, , "

~~L~'tJf ~~~~j;11(;1fJ1l1~1'n1Llltji'n1VlfJ1 ~CU:;VI'Uj;1LL 'YiVlfJ~1~j;1f

"W1~~n'iru~m1VlfJ1i(fJ LL~:; 1 'Yi'il~'n'tJ~~~L~'tJf (Den- Tal-
,

Ez, Inc., Lancaster, FA, U.S.A.) 1(;1fJvi1n1'iVl(;1~'tJum;;'tJ~~

'IJ'tJ~~cu~~~Vl1~n1fJ1l1'Yic;i"~i'\'tJlud fi'tJ ~'J1~;;'U (Consist-
,

ency) L~~1ri'tJiI'J (Setting time) ~~1~Vl'Ui'\'tJLL'i~~(;1

(Compressive stength) ~~1~~'U1'IJ'tJ~YJ;~ (Film thickness)

LL~:; n1'i~:;~1fJiI~ (Solubility) 1fin1'im.n'Vl(;1~'tJul~tj(;1'ii'tJ

j;11~ International Standard ISO 6876 for dental root canal
sealing materials 14 LL~:; Revised ANSI/ADA Specification

No. 30 for dental zinc oxide-eugenol cements and zinc
od I 25 OXl e non-eugeno cements

n'1'i LGl~!laJ i~il !i'1G.vrL!lL un'1'i'VI Gl8il'U

;;~(;1LL~:;'fJUn1ciiVln~u~1-n-l Un11Vl(;1~'fJ1J l~Lri1Jl.)~. . .
~ 0 .I'~~.. ,"

'fJru",Jl3.J 23 1:, C ~,)13.J"!!U~3.J'YiVlfi 50 1: 2% 'fJfJ1~U'fJfJ ,. ..
/j')13.J~ n'fJUvi1n11Vl(;1~'fJ1J n11&J~3.J~~L~'fJfn1:;vi1~'fJru"'Jl~. ..

.I' ~ ~ .. ~ 0 ~."

231: ,oC ~,)13.J"!!U~3.J'YiVlfi 501: 2% 'fJ~11~,)ULL~:;,)fin11&J~3.J

~'fJ~ 1 'Yi11~'D'fJ~~~L~'fJftj(;1i1'fJ~13.J1'i1LL U:;t11~'fJ~1J1';-Vl26 ~1","i1J

~~11Vl~:;LL U~=n~L~'fJf1.jiriJ~11~,)U~'fJ~&J~m3.J1ru 420 ~~~n"i3.J. ..
, ~ ~ ~ ~~ ~,

~'fJ U13.JUn1U'Yi~ (Oil of clove) 0.' 3.J~~~~1 ~13.J'fJ~11~,)U
..

d.", 0' oJ.. ".", "d
Vl ~(;1~1nn11Vl(;1~'fJ~U11'fJ~ "!!~L3.J'fJ&J~3.JLL~,)~:; ~(;1~,)13.J~UVl

L "'3.J1:;~3.J ~13.J1'i1LL U:;t11~1","i1Jn111.ji=n~L~'fJf"l!U(;1m u~~un

4 ~ "~.",, oJ .", ~" .1'.1'
~'fJ"'~~~1n&J~3.J~UL ~1nU(;1LL~,) L3.J'fJfJn ~3.J'Yi1fJVl ~"I!&J~3.J~UL U'fJ

." .1""'.1 .." ,
~'fJ~'D~L~'fJ1~:;fJ(;1~U~(;11:;fJ:;~~u1:;3.J,)ru , U') n'fJU~1(;1'fJ'fJn..

~1nnU 19,23
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, " '" ,
0 ,.. 0 0 ~ , U13,J11-11r11L'U~tJ V11n1dV1j;1~'f)tJon1~Ur1dtJ~13,Jr1d~ r11L'U~tJV1

lc11~1nvT~~13,Jn1dV1j;1~'f)tJ ~'f) r11r1'J13,J;]U

n1'a'VI G1fiil'U'VI1A1 R'J13J7JU (Consistency)

a'lln'ioi. . 0-, '" ~ . - -. ,
1. LL~ULLn,)Vl3.J~,)LLtJU'11tJ U1.."Un 20 n'13.J ,,1U')U 2 LL~U

0-

2. LLv1~U1.."iin1lU1~ 1 00 n13.J

n'l'5'V1G1ae11.J\1'lb'JB'lne1c;1'J (setting time)

a1./n'im.
1. ~~'JU~~~~1~11(]1n~1~rJ1U'f)(u'v\l1mt)~ 37" C:t 1" C

tJ . . . tJ
J ~ ~ ..

LL~~~'J1~'n'U~~V'j'V1fi 95-100%
a d.. r ~ ~

2. L'IJ~nP1 (Indentor needle) 'V1~'U1'v\'Un 400:t 2 n1~

~'v\U 11;] P1~ LL U'U1;I1~U~1tJ LL~ ~ Lt(i'U~1 ~'U tfn~1~'IJ'f)~'v\U11;] P1
tJ

Lv11nu 1.00 :t 0.1 ~~.

3. LL~~~V'jl~'v\~~L 'v\~tJ~~~1'J~n~~ 1;11~'IJ'U1P1~LL~P1~I;]~tJ

A. LL~ULLn,)LLlJU F1,)I~~UIU1~~ICU 3-J3-J

?H"".stJ

&J~3,J~~L~'t1f (;113,J~fin11~ri1~u~ 1~"lu~~'t1~ti).~f.J1LLnl"J
"a ~ 0 ~ ~~ ,", d

LL~I"J'il~I"J~~,,1UI"JU 0.5 :t 0.05 3,J~~~(;11 ~-1UULL&JULLnI"JLL&JU~U-1.
1't1"ULI"J~1~1U1u':;'U"1nL~3,J&J~3,J 3 u1Vi ~-1U1LL~ULLnl"J~n

, d " ~ ,r ~ da r ~ ~,", ~
LL&JU ~U-M1't13,JnU LL V1-1U1~UnV13,JU1~Un11"J3,JnU LL&JULLnl"J L V11nU

~ , a.- , "
120 :t 0.5 n13,J 1"J1-1~-1UU~I"JUn~1-1~'t1-1n't1-1en~L~'t11't1f.J1-1en11

:iJ-11tj'LUULI"J~1 3 u1Vi LL-liI"JU1-;;U.J1~':;'n't1't1n "1nJUlJ~~1"J13,J

", .- ~ .. " ,
f.J11"J~'t1-1L~u&J1PJUf.Jn~1-1~~n (Major dIameter) LL~::L~U&J1

PJUtJn~1-11't1-1 (Minor diameter) ~'t1-1~~L~'t1fL,jU~~~L3,J(;11LL-li1"J

..
~
I

I

..I o~... ~ ' ~

~\J'VI 1 LL~YI~YI~1~11Jn11V1f1~f)1J~1L'1fl1nf)~'1

Fig.! Mold for deternlination of setting time.

n'l~'VIG1~eJ'U~'l R'l fl'J'l3J'VI'U,G1eJ 1.1.~~e1G1 (Com.

pressive strength)

?5tffl8iJtJ

'J1~LLtJYi3-l~1JULL~ULLn'J ~~3-I~~L~~1lri~~1 ULLtJYi 3-1 V'lL ~

Lvi3-lL~3-I~'i~r;i'1JfJ'J~U1 ~ii~"1n~~3-ILL~'JLUUL'J~1 3 u1Vi ~~

,j1L;r11UYl~~~1J1U~~'J1J~3-I 1~ufi~u 1 U~'f)UL;j3-l~~~fJ'J

~~L~~1l ULL u'J~~ ~~L;j3-l,,~n~fJ'JLuU~~3-I~~1u vi1n1'iYl~~~1J.
Yln-d'J~L'J~1 15 1U1Vi "Un'i~vt~i~Ln(;1L~U~1L;j3-l1tJ~13-11'it1.
n ~~~1JufJ'J~~ L~~fl~~ n t;l~ 1 U LL~'J L 'J~1 ~~ LLt;l L ~3-I ~~3-I"ui1~

L'J~1~ L .;j3-l1tJ~13-11'it1n ~~~1JufJ'J~~ L~~fl~ ~~ L'J~1ri~ rJI'J
,," ' ,

0 0 ~", '" ~o'"
Yl1n1'iYl ~~~1J"D1~13-1 ~'i~ LL~'J~1 ~1 L'U~U~~~L 'J~1 ~~n~1'JYl

1n~~u'Ju~~~ 15 1U1Vi

atln'lW. " .. ~ ~ ~.. 0 0
1. (;l~'JU~~V1~'l~'l1{)ffiM11:::(;1Ut)CU~1l~V1 37 C :t 1 C.. . . ..

J ~ ~ .-
LL~:::~'J'l~'nti~~~tifi 95-100%

,~~ .. ,.", d ~
2. LL~~~~b~~:::V1LLfJn~'Jtib(;1 on~~~'J'l~~~ 6 ~~. LL~:::

..

Lt{iti~'lPltiUn~'l~"IIt)~-rlt)~1l'lfJ1 tiL vl'lrlU 4 ~~. r;i~1U~ 2.. ..

3. l"11~~l~ti (silicone grease) r&'l~:;U1.jfL~~t)UUti
,~ .-, ~ ~ ,

LL~~~~ nt)tin'l1L(;l1fJ~(;l'Jt)fJ'l~
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!\J~ 2 LL~~JJvrt/i1"'1U' -D' L~1tJJJIJi')t)ri1~' Un11V1'1~t)Uf1,)1JJVlUI;it)LL1~f)'I

Fig.2 Mold for preparation of compressive strength test specimens.

2. L~~'eJ~n~ m.jfLL't~ 147 U'"JrJlu (15 n.n.) ~13.J1'ttln~

~~1 ULL u'"J~~1~'eJ1:J1~U3.JU'"J~ 1~fJ~LL~uLLn'"J13J~n1't~3.JU. .
3.13.J1~'t~L~'eJf (micrometer) ~;;~~'"J13.J~~L~fJ~1~t1~ 1

4. L~~'f)~.i)~1~£J'?jfi,ju~n~ (Screw clamp)

5. L~~'f)~ Universal testing machine m.jj' cross-head

speed Lv11nu 1.00:t 0.25 6.J6.J.I;!'f)U1Vi

13,J~"I'EJU
?B"6I&iJtl

?HMf/8i1'U

~ ",.."..1 ~~... ...
'Jtj1f1'J13,J"'U1'IJ'f)~LL~ULLn'J 2 'nU Vl'J1~VlUnU~UVl (~3,J3,J1J1

LUUP11 A) "1n,lu~~3,J:n~L~'f)f u11u,)1~UU~~n~1~'IJ'f)~LL~U

LLn'JLL~U"'~~ LL~'Jl-ii'LL~uLLn'Jt1)nLL~u",~~tltj1vTU~~3,J1 L~'f)

L'J~1~1U1u 3 u1~",iI~"1nLi3,J~~3,J ~~1-ii'LLd~ntj1'IJU1tj1 147

U'Jr;)U ntj1Uu-:;Ur;)'J'f)fJ1~LUUL'J~1 8 U1~ ,,1n,lUrj'tj1f1'J13,J

," , .., :; ...
"'U1'IJ'f)~LL~ULLn'J~'f)~LL~U'n~3,J'D~L~'f)d'f)UlJ1d~n~1~UU (~3,J3,J1J1"
LUUP11 B) c;i'~,lu P11f1'J13,J"'U1'IJ'f)~YJ£3,J,,~31P11L vl1rlU B-A

vi1n1dVltj1~'f)U 3 f1f~ LL~'J"'1P11L'il~Umn~",'I1'Ju 1

13-J~1'iJU

n1'a\'l1fi1n1'a~:~1!.1Gi'J (Solubility)

&J~3-I~~L~'t)f 1toi~~1 'ULL3JYi3-lvivi'J1~1J'ULLeJ'ULLn'J 1~u1-:i

Ln'ULt)L~nU't)U LL~~vi11-:iL~1~n1U1 'U 1 'U1Vi",ii~m1&J~3-I

LLi\"J111LLeJ'ULLn'J.flnfn'U'J1~vT1J vl1'U 1J'U U1JL -1'1 vl'J Ur1'U 111L -1'1 LU

riJ~1 'UL~~'t)~riJ~ ,j'U~n11-:iLL U'U 111~~"'3-I~mtoi1 'U~~'J1J~3-I" " .
n1u1'U 2 'U1Vi",ii~~1nL~3-I&J~3-I

L~'t)~11J 1 i'J13-1~",ii~~1nL~3-I&J~3-I Lvl111LLeJ'ULLn'J't)'f)n

,j~tJ'Jtoi'J'UU~1U"IJ't)~rJI'J't),j1~1-:iL1U1J LL~~tJ~'U1nr11JLL 'U'JLLn'U
" t' ~ ~, 0

U1'J ~'J U n 1~ ~1MV111 U'U 1 ~1 n'U 'ULLn~ ~'J't) U1~'t) 't) n3-l1 ~11'J~ ~"
~1~yJ't)~'t)1mfl"'1't)~n11LL~n':;:n"IJ't)~"IJ't)1J"'1't)L3J ~~ti1~n~~

fi~'t)'t)n L3-I1.jfLU'UrJI'J't),j1~ 111rJ1'J't),j1~vi~LuLL -01 'U.J1nt'Uvi

't)ru",niJ 37 C:I: 10 C LU'UL'J~1 24 i'J13-1~ ",ii~~1nJ'ULL-rlrJI'J't),j1~. "" , ,
1'U111nii'U.fln't),j1~u't)U 15 'U1Vi ri't)'Uvi1m1V1~~'t)1Jvl'JUL~1't)~

universal testing machine u'U~nLL1~vi3-l1n~~vivi11-:ifn'U.
~, " 0, ,~
~'J't)U1~LL~n LL~'J~1'U'Jru~1~'J13-1V1'U~'t)LL1~'t)~ ~1n~~1 K ="
4F/7td2 1~u K ~'t) ~'J13-1V1'UI1l't)LL1~riJ~ (L3-Inn~U1~~1~) F

~'t) LL1~vi3-l1nvi~~vi't.jf (u'JrJI'U) LL~~ d ~'t) L,zq'UeJ1f1'UtJn~1~. "" "
"IJ't)~:n'UrJI'J't),j1~ (3-13-1.) vi1-n1~1'U'J'U 12 rJI'J't),j1~

st/n'lrU. " d ~ ~ ~d 0 0

1. "'~,)1J~~Vl~1~1'tt1'tnM'l't::~1J'fIru""11~Vl 37 C :f: 1 C
.. , , ..

.l" ~ ~ ..
LL~::~,)1~"jjU~~'r'iVlfj 95-100%

2. LL3J~~'r'il~...,::'tu,)~LL ...,')u~31U~1fJLLfJn'fl'fln~1nnul?f1..

31~,)1~~~ 1.5 ~~. LL~::L.}iu~1~uun~1~111fJluLv11n1J 20 ~~.
.. ..

r;i'~'tU~ 3..

n'1-a'VI'1fi'1A~'13J'VI'U.'1!1i1~iJa3J (Film thickness)

¥ d~ ~ ~. I 2 2
[;l~'f)(;1 3.J"I'IUVltJ'J£q3.JtJ£qu1~3.J'1CU 200 3.J3.J. :t: 10 3.J2J.

d 0 ~ .1 .. ", .. .1

3. ~'J~VlVl1~1nL~~::U~'f)~~U~ L~U~1P1UtJn~1~u1::-"
~1ru 0.25 ~~. ~'J1~tJ1'JU1::~1ru 50 ~~. LLt;l~::riJul?!1

uu\iin.J1~.Jn l1Li:Ju~~~n:;~

4. LL~ul~~L'f)Vlfi~u (Polyethylene sheet)

iJtln'im,
1. LLcJ~LLri'J 2 LLcJ~ ~31P1'J1~~~1~J1L~~'f) 5 ~~. 1~tJ
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6. n1::~10rJi1J5. ~'J~U1nn,!J1~~V111lJ.J1~Un~'J~ r1'J13.J~'fJf.11~L!'fJU.
50 iI~~~1?11

SPl.IT RINGSPLIT RING 'ORM£R

'I\J~ 3 LL~~)JYi1f1\-1::1tJ,)-3LL \-1')Uv1)jtJfl1tJ~tJnt)t)n~1nriuL~ ~1\-1'i1Jn1nIl11tJ3J 1IT')t)U1-3L Un11Vl ~~t)1Jn11f1::fI1tJlIT')
.. ..
Fig.3 Split ring and split ring fonner for preparation of solubility specimens.

..'lJ..i 4 iulli'JtJ,j1~~tJ~iu LL1I'JULL.JitJtJ'1uJ1n,fiU'tU1l'J~U1nn.?J1~1~tJ12Ju ..

?H"",.stJ

Lj;11U3,Jr;t'J'f)U1~ 2 -:;U LLI;]~:;:-:;uvi11~u'J1~LL~~3,JvflJU

LLc.Ju1 ~~L'f)V1fi~U vi'1'f)~~'JULLc.JuLLn'Jt'fjnVi~~~ ~~3,J~~L~'f)1lr.'i

.1 ULL~~3,Jvf 'J1~~'J~~~.1 U-:;Ur;t'J'f)U1~.1 U1l(U:;:vi~~L~'f)fii~L ~~'J'f)U ..

1~u.1 ~~UL.j;1Ltrl ULL~~3,Jvf'f)U1~ii'f)U 10 3,J3,J. "1n,fuiJ~vi'lJ

~'JULLc.Ju1 ~~L'f)V1fi~U LL~:;:LLc.JULLn'Jt'fjn-:;U~~~ n~.1 ~LL UU

L~'f)L'J~1c.J1uLuiilJ"1nL~3,J~~3,J 3 u1Vi ~~tj~LL~~3,JvfLL~:;:

LLc.JuLLn'JL~~1,fuLt) ~'JUL~~'f)~~UlJ (Spring clamp) U1LULnlJ

.1u~~'JlJ~3,J LUUL'J~1 1 IIT'J13,J~ ~ii~"1n,fu~~LLn:;:-:;ur;t'J'f)U1~.. .
,~ .. ~,~ '" 0 ~, .." .J'

'f)'f)n,,1nLL3,J~3,J~ j;1~~'JULnU'f)'f)n LL~'JU1j;1'J'f)U1~~'f)~-nuu

LULL 1I'Ju.1 U1I'J~U1nnt)1~ 1~u L3,J"l ~-:;ur;t'J'f)U1~i3,J~~nlJ1I'J~ ('1U..

vi 4) u1LulIT~LL-1i'Jfii1u'J(u~1.J1~iin~V1fi1l'f)~L d'f)~~L~'f)fLtlU.
fJ~~n:;3,J (Ml) "1n,fu~~LWl3,J.J1nium3,J1j;1'1 50 fJ~~~j;1'1~~
'1- ~ ~I.I 'I '" ~ "'.. 'I '" d
~U ~ U1I'J~u~w1 ~~~UV1LL~'JLnlJ ~ Uj;1~'JlJ~3,J L3,J'f)~'1lJL'J~1 24.. .

IIT'J 13,J~ ~~U1-:;Ur;t'J'f)U1~'f)'f)n3,J1-1i1~~'JU.J1nium3,J1(uL~nii'f)u

ojflJ~'JUn'1:;:~1'riilJ U1LULnlJ.1 U1I'J~~~~'J13,J;ULUUL'J~1 24
..

IIT'J13,J~ LL-1i'JU13,J111T~.J1~iin vi1i1t'fjn~~1U~*~ "Un'1:;:vt~L~
" '

u1~iin~~Vi (M2)

fii1U'J(uP11n1'1~:;:~1Ur;t'JLUU1'f)U~:;:1I'f)~.J1~iin (D) ~1n

~j;1'1 D = (MI-M2) x lOO/Ml

vi1n1'1V1~~'f)lJ 2 ~*~ LL-1i'J~1P11L~~u1~u.1.j]'V1~L1U3,J

~'t)~~1LL~U~

-a)JtJ~ri1J~'J~

Fig.4 The two specimens being immersed in distilled water without

touching the container.
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eJan1'iAnti'l
, "', ,~, ,~ ,

Fl1Fl,)13.J~'U Fl1L,)~1n'f)~') ~1Fl,)13.JVI'U~'f)LLd~'f)~ Fl1Fl,)13.J

~'U1~'f)~LL~'U~;3.J LL~::fi1n1d~::~1fJl))')1 'Ud::fJ::L,)~1 24 ,1") 13.J~

1~LL~~~1.n 'U~1d1~yj 2 ~1d1~yj 3 ~1d1~yj 4 ~1d1~

.. .. 0 ~ ., VI 5 LL~:;1J1111~VI 6 1J11).J~1~U ~1nn11V1~£q't)U~'JfJ£qtllJ1 t-test

"l; ,~,l; l;.,. ,
'YiU'J1 ~1V1~~).J~~1nn~).JIJ1'J'f)fJ1~VI~£q't)~UU ).J~'J1).JLLlJ1nIJ11~.
nU'f)t11~3'1UfJrJ1rit1JVl1~£qfl~ (p < 0.05)

..I , " '1 '1
"'1'1'1G'WI 2 fl1f1,)1~~U~tJ-3~'ti11V1f1::LL U~~~L~tJnL~:: ~ Vi1~fI~tJ~ (~~, "
Table 2 Consistency of CU root canal sealer and Proco-Sol (mrn)

Samples
Types of sealer Mean S.D.

"',,~~ 3 L'JfI,rif)~'J~f)-3"!'ti1lVlfl::LLUfl~flLflf)f LLfI::1Yinfl~f)fI

Table 3 Setting time of CU root canal sealer and Proco-Sol

Mean

..I, ,~ q"
&11'j1~'WI 4 ~1~'J13.JVlU"~U1~~~~~~~'li11V1~:;LL U~~~L~~1 LL~:;. ..

lyjn~~~~ (L3.Jnn:;U1"~1~)

Table 4 Compressive strenght of CU root canal sealer and Proco-Sol

(MPa)

Mean S.D.Types of sealer

8I1'J1G..i 5 1'i'1f1,)'1~"'U'1~t)-3U~U~ft~~t)-3~\i'11V1f1::LLU~;~L~t)f LL~::1Yinf1'Dt)~ (~~.), ..
Table 5 Film thickness of CU root canal sealer and Proco-Sol (mm)

Samples
Types of sealer Mean S.D.

3

"j, - '1 '1
fI'l'J'lG'WI 6 ;l1n11fl~fl1tJ~')~tI-3'~1lVl;l~LL Ufl'OflLfltlnLfl~ L Yi1L;I'Otlfl (%)

Table 6 Solubility of CO root canal sealer and Proco-Sol (%)

Samples
Mean S.D.Types of sealer
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~~'J13-J']U3-J1nn~11 V4'i 1~en'fJ~,tUL'fJ~ L V4'i1:;;;~~vi,]un~1L~'t),

tlnJ1~iinn~vi'u U'fJ3-J LL~iI'J'fJ'fJnlu1~fJ~ L.lq'U~1 p\utJn~1~vi" "

U'fJfJn~1 L ~'fJ13-J"l~Ln~~'J13-Jiu~u 1 uu1~~f~~~L1fJn~1vi;;~

1~d~1LiJum'il~~ (FlOW)28 LLVlU 1~fJtl1~1vi.;;~1~~~1u'fJfJ

liLL~~~~1~n1'il ~~U'fJfJ~'JfJ (LLIJl"l uVl1~niiur1u~'fJ~~'J13-J']U

3-J1n) Grossnian191~~nM1 n1'il~~"II'fJ~en~L~'fJf~~1fJenu~ 1~fJ

n1'i~fJ ~en~ L~'fJfvi ~~ 3-J LL~'J~~UULL~uLLn'J LL~'J ~~1 ULL U'J ~~

LiJUL'J~1 24 -i'J 13-J~ LLl'ilaJ~n1'i~'Ju~3-J'fJCU~llrJLL~:;~'J13-Jfnu" "

1U'i:;~~1~m'iVl~~'fJ~m'i;;~~1~"1'iCU1"1n'i:;fJ:;Vl1~vien~L~'fJf

1 ~~~~3-J1LiJUL-nU~L3-JIJl'i V4U~1 1 V4'i1~en'fJ~ 't)fJ"l UU'i:;LllVlvi~"

m'il~~'i:;iluu1un~1~ 1u"IIcu:;vi McComb LL~:; Srnith2o 1,

~fim'iVl~~'fJUIJl13-J ADA Specification No-.8 for Zinc phos-

phate cement ~~~~1fJr1u~fivtl-n1un1'iVl~~'t)u~f~d LLl'il~;;~
", .. oJ '" ~ oJ 1

L~U~1P\UfJn~1~VlL'J~1 1 0 U1Vl~~~n1'i~~3-J LLVlUVl,,:;LuU 6
"

U1~ V4U~1~1m'il~~"II'fJ~en~L~'fJfvi~nM1 11 'DU~ ~-rl'J~

nt)1~3-J1n~~LLl'i 20-46 3-J3-J. 1~fJ1V4'i1~en'fJ~~~1U'i:;3-J1CU 30

3-J3-J. ~~1n~L~fJ~r1U~1vil~"1nn1'i~nM1~f~d 0rstavik21 1~

~nM1n1'il~~"II'fJ~en~L~'fJf 23 'DU~ 1~fJ1~fin1'iVl~~'fJUIJl13-J
. d ", oJ

ISO Standard for dental zmc phosphate cement 'D~3-J'Jfin1'iVl

LLlJlnl'i1~"1nvtl-n1 u~f~dV4't)~3-J~'J'i V4U~1 ti.J1Jl'i1~'JU'i:;~~1~

~~r1U~'JU~~3-JviLiJU"II'fJ~L ~~'J~~~l'i'fJm'il ~~ 1 uen~L~'t)fu1~

'DU~ L~ 'fJ~ m'iLU;fJULLu~~ti.J 1Jl'i1 ~'JuiI~n~1'JdL ~ fJ~ L~nU'fJ fJ

livi11 ~~1m'il ~~Lu;fJulu3-J1n LLl'iV4U~11 V4'i1~en'fJ~laJl'Jl'i'fJ

m'iLU;fJULLU~~"II'fJ~ti.JIJl'i1~'JuiI~n~1'J LL~:;1 ~~'Ju~~3-Jvi~

n1'il ~~~'fJU']1~~J1L~3-J'fJ LiJuvi'll1i~LnlJl~1 rJ~laJ~'i1fJ~1u1 U

'fJ~1Jl1~ 1 L~fJ'Jr1um'il ~~ ~1'fJ~'J13-J']U"II'fJ~~Vl~:;LL u~en~L~'fJf

vi1.jf~fiVl ~~'t)ULL uu L~ fJ'Jr1uvi1-n1 Un1'i~n~1 ~f~d~~V4U~1

"~1'iVl~:;LL u~en~ L~'fJf~m'i 1 ~~u'fJfJn~11 V4'i 1~'D'fJ~'fJU1~~ii fJ, "

~1IiiryVl1~~tI~ "1nm'i~nM1"11'fJ~ Weisman29 viV4U~1"11U1~"II'fJ~

'fJU1l1 ~Ju~uVlu1Vll'i't)m'il ~~"II'fJ~en~ L~'fJf 1~fJen~ L~'fJfvi~
,

" '" '1 oJ"" 0 1" ~ 1'fJU1l1~"IIU1~L~n,,:;3-Jm'i~~~Vl~n'J1 'fJ1"U13-J1 en'fJfiU1fJ U,
n'irud1~~1 ~~LiJUL V4'i1:;,,~1'iVl~:;LL u~en~L~'t)f ~"IIU1~, "

'fJU1l1~"II'fJ~~~vi1 ~run~1~~"II'fJ~ 1 V4'i1~en'fJ~,tuL'fJ~~~vi11 ~~, ~

n1'il ~~U'fJfJn~1 1~fJL'UV41:;1 u"IIu'Jum'i~~IJlJu ~'JUU'i:;n'fJU

viLiJUL'i=TJU"II'fJ~"~1'iVl~:;LL u~en~L~'fJf 1~u1 fJ1~~U3-J1"11 ~LL~:;, " "

u~1u1ni~~'JfJ~'fJ LL~'Ju11un'i'fJ~~1uLLi~ ~~'fJ1,,1~"IIu1~

'fJu1l1~~1aJ~J1~~3-J'fJ LL~:;laJ~:;L~fJ~L v11r1u1 V4'i1~'D'fJ~vi~~1Jl,

1UVl1~'fJ1Jl~1~n'i'i3-J

- ,
"J~'1'i~

~~~'f}'f}n1'nfltJ~u'f}~:n~L~'f}f LiJU:n~L~'f}f~~~&J~lJl'f}'f}n.. ..

~1~1~U1 tJ~~l tJU1-iiVl ~'JtJnu ~~~::i~ Ln lJl1~~113J~ ~ lJl'i~..

LL UU'f}UlJl1tJl;]'J 1~tJ~l'i~Luu~'Ju&J~~I;]'J~u 1 'f}l~LLlJlnl;]l~

nuf)'f}n1uvT~'nu~LL~::m~lru LL~::Liif)uvT~~~~ m~ij~C1'f}1.Jf

lJl1~ 1 nu~lLUUU'i::L 'Vii\l1~tJ13J~L ~1?J&J~'f}fiU1tJ~:r;~L~U2O

I;]~,f U n1'iL mtJu L ~ tJu r1 ru~ ~ oJ~Vl1~n1 tJ 111 'Vi 11 'f}~:n~ L~ f)f.
LLI;]~::'nu~~~vi11~j;]'f}U;;1~~lU1n 't1nvT~;;'f}~~~1~~lnn1'i..

~nM11u'f}~lJl~'Ju1~ru m3J1~~1~lnn1'i~nM1vtl.Jf~llJl'i~lUw ..

n1'iVl~~'f}UL~tJ'JnU L,j'f}~~ln1u'i::tJ::~ii~ 1~~n1'iufuu'i~ .
LL~::ri1~U~~llJl'i~lUn1'iVl~~'f}U;fU~11 ~3J't1n~~ltJ r1f~..

LL~~11 'Vi'i 1r1'D'f}~:n~L~'f}f ~::13J~~1~U1tJ1 UU'i::L VI~1 VltJ

LLI;]L ,j'f}~~lnLUU~~~'f}f)n1'nfltJ~u'f}~:n~L~'f}f ~1!innUf)1:J1~.. ..

LL 'Vii~~ltJ LL~::LUU~UtJ~U1~11.JfLuu~iin1 Un1'i~nM1LmtJU

L ~tJUr1ru~~u ~nu:n~ L~'f}f'nu~~u 1~tJL'U'Vi1::'f}1:J1~~~:n~ L~'f}f.
~vi ~u1;fu~11 ~3J 11 U111tJ~ii~ 16,18-22 't1nvT~ii~~"3lJl'iL ~31f)unu

.. ".1 ~ ... ~ , ..
~W1'iVlr1::LL U~'D~L~'f}'iVlnu'i::n1'i (lJl1'i1~VI 1 ) ~~UU'J1~r1'J1~. .. .
L ~~1::~~'f}1:J1~~~~1~fuU1~11.JfVl~~'f}ULmtJUL ~tJUr1ru~~u~.
~ .. .. 1 ... ~or 'I"
nU~W1'iVlr1::LLU~'n~L~'f}'i Un1'i~nM1r1'i~U b~'VitJ1tJ1~. ..
r1'JU r1~ 1-:in1'i&J~~:n~L~'f}f Luu1u'f}1:J1~~J1 L~~'f} r1~~Vlnr1f~. .
1~tJn1'i&J~~ 1 'Vi'i 1r1'D'f}~ 1~vi1lJl1~ri1LL U::U111'f}~U1-iiVl~&J~lJl..

4'1" 1 .. 'I'" ~..
'D~b'n'i::tJ::L'J~l Un1'i&J~~ 3-5 U1V1 ~Ub~~'JU&J~~VlLUtJU
,,~.. 'I" "'1 ~ ~4 'I" "

L1I1nU~ LL~:: b~r1'J1~1IUb u~nMru::VlL~'f}tJn b~'Vi1tJ~lULLUU
or .. ..", ", ... or 'I"
1IU~ln'n~L~f)'i'f}tJ1~'n11 LL~'J ~'JU&J~~~1~1'i(1tJ~1IU~1 b~

" , ,," Q," ~~...
'f}tJ1~Uf)tJ 1 U'Jn'f}UVI~::1I1~'f}f)n~lnnU lJl1~~~nVlLL U::U1

~1~fun1'i 1.Jf~lu 1 ur1~un1l'f}~:n~L~'f}fu'i::Ll1V1rl19,23 ~1~fu~W1."~ . , , "
'iVlr1::LL U~'n~L~'f}'iUU ~lnn1'iVl~~'f}~U1'if)~'ViU'J1 r1'J1~1IU
..

l;]~n~l'Jrl~::WI'f}~1.Jf~'Ju&J~ 420 ~~~nf~ I;]'f}J1iiun1U'Vi~ 0.1. ..

~~~~lJl'i ~~~'f}~r1~f)~nu~ Stecher n~1'J1~ ~lriJlJl'i1~'JU~

L~~l::~~'f}l~'f}I:J~U;::~lru 1-5 nf~ I;]'f} 1 ~~~~lJl'i vT~rl..

;fU'f}l:Jnu~1~::WI'f}~n1'ir1ru~~u~~LUUU'i:: 1 tJ'nUL u~lu1~27.. .
f)1:J1~1'irilJl1~ r1'J'iri1U~ 1~L~~'f}~11 Un1'i 1.Jf~lu~1~1 ur1~un,fu

tJ1 n~~:: r1'JU r1~ riJ lJl'i1 ~'JUI;]~ n~l 'J 1-:i r1~~VI n r1f~ 1~. ., "... "!'l
r11r1'J1~1IU ~::LL~~~(1~r1'J1~~1~1'i(111'f}~'D~L~'f}'i b Un1'i

LL VI 'in I;]'J L;;l ~~'JU1I'i'IJ'i::1I'f}~&Jii~r1~'f}~'i1n"iiu LL~::r1~'f}~'i1nl:J'f}tJ.. .
~ , ,

(Accessory canals) ~lnn1'iVl'ViU'J1,W1~Vlr1::LL U~'D~L~'f}'i~r11

~ ", .. " ' 1 1 .. .."

L'U~tJ1I'f}~L~U&J1~utJn~1~Uf)tJn'J1 'Vi'i r1'D'f}~'D~L~'f}'i (11~
.. ..

..~. 'I~ " .1 'I'"
~lnLnru'V1V1n1~U~ b'J b Un1'iVl~~'f}ULL~'J ~l~l'i(1LLu~&J~ b~'J1
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'IJ'fI-1~,)UU1;;n'flUI?11-11 ~Luu~,)u~-1~'fI1"~'lJu1~1~t1Jn11

~-1t1 'fI11 ~ ~,)13.J il1 ri ru 1?1'f1 n11ri 'fI (;]')'IJ 'fI-1~-1 r1 'fI 'fI n L 'D {} U~U 'fI~
~ "

.. .." 30 31'1 " , 'D~L~'fI1~,)U Nonnan LL~;;~ru;; ~~WU,)1~-1Vl3.J'lJU1~'fIU111~.
1 ~ru ";;~L,)~1ri'fl(;]')~.jf1n11~-1~~'lJU1~'fIU111~L~n U1;;n11

~ .".. .. !'1"r ~ d..
~~Vl1U n11Vl"W11Vl~;;LLU~'D~L~'fI1~'DU13.JUn1UW~ 'D-13.J. . " "
fJ~U'fl~L ~U-1 85%32 LUU~,)U~~3.J tiJIPl11'IJ'fI-1n11Ln~u5mU1

1:J'fI3.J;;'fI-1.jf1n11~Ln~rlu1 W11~'D'fI~~-11.jfu~u'fI~ 100% 'fI1:J1-1L1
"

n1Pl13.J L,)~1ri'fl(;],)~L;;"1nn11Vl~~'fIUUULL~ULLrl,) 'fI1"L.1J~

~,)13.Ji3.J'iiufirlUL,)~1ri'fl(;],)~Ln~;1u"1-11 U~~'fI-111no;[u L W11;;

.. or '1 .~" ~

U'fln"1n'flru~113.JLL~;;~,)13.J'DU ~ U~~'fI-111n~ULL~,) U-1WU. "
11~,)13.J~U1'IJ'fI-1YJ£3.J'IJ'fJ-1:n~L~'fIfn~UVlu1Vlil1ricy;;')U 19 ~-1'fJ1"

~~"u1'{)"1nn11i-1Ln IPlL ~U11 n11ri'fJ(;],)'IJ'fJ-1:n~L~'fJf~~~3.J
"

LUULL~UYJ£3.JU1-11 UULL~ULLrl,) ,,;;~n11ri'fJ(;],)~L1')n11 L~'fJ

LmUUL ViUUrlU:n~L~'fIf~~~3.J LUUrl'fJul ~t1J1~ul.jf~')u~~3.J~

...1 or
LuU'IJ'fJ-1L~~,)3.J1n'IJU

t1-1LL~11fT-1L.1J~ ~~ri1~U~ L,)~1ri'fJ(;],)~ L ~3.J1;;~3.J'IJ'fJ-1
"

1Vl~;;LL U~:n~L~'fI1't1'fJ1:J1-1,y ~L"U LLl?1n~,)1LUUL,)~1~W'fJ L ~3.J1;;"

L.1JL1')LnULU L~'fJ";;L'{)~L,)~11un11vi1-11U ~1'fJU:;ULLI?1-1

rlIPl1Pl1LU'fJf'n1~ii-1"1n'fJ~ LU LL~,)L'{)U1-1 1 U'lJru;;L~U,)rlUril.1J.
~,)1.jf1 Lnu L U L W11;;~,)uLnU'IJ'fI-1U~U'fJ~rs ~1;;~fT-1L.1J Ln ~ ~ L~,yU"

'fJ1:J1-1~3.JU1nf'fJ1"m'fJn1~ri'fJ 1 ~Ln~~,)13.J1;;~1ULfi'fJ-1I?1'fJL d'fJL~'fJ"
. 1 .~ '1" 33"'" '1

1'f1Uu~1U11n~u~~ Block LL~;;~ru;; WU,)1U"U'fJ~'fJ~1;;~U
"

:n~L~'fJf ~~,)13.JLUU~'ftI?1'f1L'D~£ LL~;;fT-1m'fln1~LUULL'fJU~L"U

L'{)~n'{)')u

~~~n'ft1~liu~1U,)UL.1J3.J1niin~L UUt1-1~,)13.Jil1rirul U" ~

, "
... ,~ ,... ~ L1'fJ-1'IJ'fI-1~,)13.JVlUIPl'fJLL1-1'f1~'IJ'fI-1'n~L~'fJ1 LLIPl{l-1n1;;uu~ru~3.JUIPl.
,j"fJdnU1,,;;fT-1LUU~-1~;;'fJ-1n11'f11:J L w11;;Luun11LL~~-11 ~L ~u"" ",.. ..~.. .. ~ , ..
,)1'D~L~'fJ1UU3.J~,)13.J~-1VlU{l1,)1 'fJnVl-1'fJ1,,'n,)UL~13.J~,)13.J

LL ;j-1LL1-11 ~rlUo;[U LL~;;-rl,)UU'fJ-1rlUn11'1JfTU'IJ'fJ-1LL '11-1 rllPl 1Pl1 LU 'fJf'n1

1 U1;;~11-1n11vi1LLnUL~'fIU~n'{)')u Stewart34 LL~;; Curson LL~;;

Kirk35 L'{)~n'ft1WU11:n~L~'fJf'nu~1?11-11 ~~,)13.JLL;j-1LL1-1LLlPln

1?11-1rlU'fJ'fJnLULUU'fJ1:J1-13.J1n McComb LL~;; Smith2O L'{)~~~1

~,)13.JVlUI?1'fJLL1-1tiJ~1~ul~fin11'IJ'fJ-1 ADA specification No.8

WU11 ~-1r1'fJ'fJn L'D{}U~U'fJ~:n~L~'fIf~~ 'fJ1 u~rt-1iu ~1';,fU" .
.. , ,~...

'nU~Vl3.J~1~,)13.JVlUIPl'fJLL1-1'fJ~~-1~~~'fJ 1'f1fi 511 (Roth 511)" .
LL~;; 1W11~'n'fJ~ lu'lJru;;~ VI')U~:n~ (Tubliseal) ~~1~1~~.

, 16 '1"'" ~ , LLIPl yon Fraunhofer LL~;; Branstetter ~~~n'ft1IPl,)'fJU1-1Vl3.J

d ~.I .. ", .., ~ '
1 'i'

'fJ1!J~U-1~u~1~LLIPl~,)U,)fin11VlIPl1-1nU WU')1 W1~~'n'fl~ LL~;;

UnmtJ1ri'f)IJl'J'1J'f)~ =II~~'f)'f)nlon~fJ~u'f)~:n~L~'f)fJu
LUUUnmtJ1 FiL~'lTu (Chelation) l~tJ~~'f)~ 13.JL~~~'1J'f)~fJ~U'f)~

vi1UnmtJ1nu",~~13.JL~~~'1J'f)~=II~~'f)'f)nlon~ Ln~LUU=ll~~fJ~-

1 UL~VI (Zinc eugenolate) 1~tJ~J1LUUIJl'Jn1'i~1~'!.!~vi1L~Ln~

n1'iLLii~IJl'J L i'i'i1::t11~'JU~~U'i1f'1"lnJ1'f)rJ1~~3.JU'infLL-i\"J Ld'f)"
u11u~~3.JnutJ~u'f)~,,::1~~n1'iri'f)IJl'JLn~;1u 28 L U'f) ~j;l~n1'i

"

~nW1ti~L'J~lri'f)IJl'J'1J'f)~ 1 i'in~onfJ~ l~tJL.n7Jfim'iVl~~'f)U(;]l~ ., nu

vi1Lm~~~~LLj;ln(;]1~nU'f)rJ1~3.J1n Higginbotham 181~VI~~fJU

L'J~lri'f)IJl'J'1J'f)~:n~L~'f)f"'~ltJon,j~ 1~tJL.n7Jfin1'iVl~~'f)Uj;l13.J

ADA specification No.8 i'iU~l~l",ful i'i'il~onfJ~Ju ",:tj~"ln

iU~~L'J~1'1J'f)~n1'iVl~~fJULL-i\"J ,,::i'iUL ~tJ~:tjnMcu::~rJ3.JU1~ .,.
'f)rJuufJ'J'1J'f)~':iUIJl'J'f)rJ1~L v11JU 1~tJ111tJL un'f)ulJ~~fT~l~~" .
n1'iLL ejj~IJl'J'f)rJ1~ LL vl"1~ LL(;]t11",ln L.n7Jfin1'iU1:n~ L~fJf3.J1'tl1U

, ".. ,.. "~~.I' .
U1~" UULL~ULLn'J ,,~i'iU'J13.Jn1'iLL'1J~j;l'JLn~'1JU Caicedo LL~::

yon Fraunhofer22 i'iU~lL'J~lrifJlJl'J'1J'f)~li'i'il~on'f)~ 'f)1"U1U

3.J1nn~1~fJ~iU~1~ LL(;] Grossman 19 i'iU~l~~l'f)rJ'i::"'~l~ 36-
"

42 /r;'J13.J~ LU'1JCU::~ McComb LL~:: Smith2o i'iU~l~~lL'tl~tJ
,~ ..,:; ",.I', ~

LVl1nu 70 U1V1LVl1UU ~'J13.JLLj;lnj;l1~'1J'f)~f')lL"'~lUU1,,::Ln~
.J '" .. ,,_.. ..

L U'f)~"ln b ULLj;l~::n1'if'1nW1 bon'Jfin1'iVl~~'f)U j;l~'f)~"ULnCUOYl

L Un1'ilJ ~~ LLj;ln (;]l~nU LL~::fT~ 1~~n1'i~nW1L~~'i1 tJ~lUL'J~l

ri'f)IJl'J'1J'f)~ 1 i'i'il~on'f)~ 1~tJL.n7Jfin1'iVl~~'f)UL~tJ'Jnum.n1 u~f~d

~~1~~lL'tl~tJ'1J'f)~L'J~lri'f)IJl'J'1JfJ~1i'i'il~on'f)~Lv11nU 12 /r;'J13.J~

33 U1'Vi Ld'f) LmtJU L 'VitJunUL'J~lrifJ 1Jl'J'1JfJ~"W1'iVl~::LL U~. "
:n~L~fJf~~~lL'tl~tJLv11nu 49 /r;'J13.J~ 38 U1'ViLL-i\"J "~L~U~l

,~ .J ~ II"" .1
LLj;lnj;l1~nU3.J1n on~'f)1"fJfiU1tJ b~ ~'JtJ L "'j;l~~"'~1 tJu'i::n1'i.
U'i::m'iLL'in Ld'f)~"1'iCU1"ln~'JU~~3.J~ LUUL'i=llU J U Vl1~111 f')

~on1Ll1ion~VltJ1 ~CU::viUj;lLLi'iVltJf'11~j;lf "W1"1 l~.jflJj;lCl~U. .
~fJtJ1~~U ~U1L ,]l"lnU'i::L Vlf'1~U ~~'f)1"~ f') CU~3.JU~Vl1~L~~.
U1~U'i::n1'i~LLj;ln (;]l~"ln'D,j~'1J'f)~L'i=llU ~1.jf LUU~'JU~~3.J

~ ~ .1 d ~ ~ .1'.. t...1 ".1
'1JfJ~ b i'i'ib~on'f)~ u'i::n1'iVl~'f)~ 'Jj;lCl~UU3.JU1LuU'f)~~u'i::nfJU.
fJ~3.J1nu'f)tJl3JL v11nUL ULL(;]~::iu;1u'f)~nUt]~n1~~ LnUtJ1~~U

l~tJ,,::i~Lnj;ll~"ln;~~ f')'Jl3.JL ']3.J"'1'f)te)'f)ul~ L v11nu IJl~Ju

m3.J1 noI'1J 'f)~J1~ ~ 'f) rJ 'f)1"~ ~~ (;] 'f) L'J~l ri 'f) 1Jl'J 1~ 3.J1 n nu'f) tJ"

L'i=llULUUIJl'J-D'JtJL ~~~3.J:n~L~'f).;t~~ltJ;1u vi1L ~~f')'Jl3.JL ""jtJ'J

U~Ln1::nu~ii~f')~'f)~'i1n 1~~ LL(;]n~ ~~vi1L ~L 'J~lrifJ 1Jl'J.jf1~~28
.1 d ~ :; ...1

u'i::m'iVl~l3.J '1JU'JUn1'i~~j;l"W1'iVlf')::LL U~on~L~fJ'iUULuU. "
n1'iLj;l1tJ3.J~'JtJ~'f)vT~",3.J~ ~~'f)1,,1~~13.J1'iCl~'JUf')3.JLm~.

d:; ~ ..
3.J1j;l'i:j1Uf')~VlVln'1JUj;lfJU 'f)U"'3.J1tJ'i'J3.JCl~ '1JU1~'1J'f)~'f)UI11~... . .
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~" , '1"'.,J ", -~ .,J
Vl~fq'r:JUVlL'n U1"::L'I-I~1Vltlnl11'r:J~n'"J1 L'Yi't1::'"Jfin1'tVl~fq'r:JUVl

v

n~1'"J 1 U~f~LLffi.jU 13J1~1O11u~t1~u~u~~vi~::~1u~'r:Jn3.J1l U.J1
v

LL~::tlnvi1l ii't::L 'I-IU 1u LL~'"J ri~uvi,,::.j'~.J1'1-1iinfq1'tvil11n Fl1~~riv v

16 1"" ~

Yon Fraunhofer LL~:: Branstetter ~Pln~n1't~::~1UI11'"J1I~~

L 'Yi'tL~'n'r:J~lUOJ!'"J~L'"J~1 3 L~~U'YiU~1~f11 1 0.92% ;~3.J1nn~1

VI'"JU~~~ ;~Luu;n~R~~n 1 'n ~u~u'r:J~~~ L~'r:JfL OJ!unUt1~fq~~L v11v
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Comparative study of the physical properties of
CU root canal sealer and Proco-Sol@ sealer

Somchai Limsombutanon B.Sc., D.D.S., Grad.Dip.in Clin.Sc. (Endodontics), Cert. in Endodontics, M.S.
Wacharee Peeravanichkul D.D.S., Grad.Dip.in Clin.Sc. (Endodontics)2

lDepartrnent of Operative Dentistry, Faculty of Dentistry, Chulalongkom University

2Departrnent of Dentistry, Bhumibol Adulyadej Hospital, Royal Thai Air Force

Abstract

Objective The purpose of this study was to evaluate some physical properties of CU (Chulalongkorn University)
root canal sealer and to compare these properties with those of Proco-Sol sealer.

Materials and methods CU root canal sealer and Proco-Sol sealer were tested for some physical properties:
consistency, setting time, compressive strength, film thickness and solubility. The test methods were based on
International Standard ISO 6876 and Revised ANSI/ADA Specification No.30.

Results The values determined for the physical properties of CU root canal sealer were as the followings:
consistency = 27.57 mm, setting time = 49 h 38 min, compressive strength = 1.189 MPa, film thickness =
0.104 mm and solubility in distilled water = 7.57%, whereas the values of Proco-Sol sealer were 30.94 mm,

12 h 33 min, 5.998 MPa, 0.148 mm and 2.53% respectively. Those values of each property showed statistically

significant differences (p < 0.05).
Conclusion Physical properties of CU sealer when compared with those of Proco-Sol showed higher consistency,
about four times longer in setting time, about five times lower in compressive strength, lower film thickness
and about three times higher in solubility.

(CU Dent J 2001;24:89-100)

Key words: CU root canal sealer; physical properties; Proco-Sol; root canal sealer
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