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.;[uLL1J1Jl~~1~1~ 1 ~~~L1un~1.;[uL on11~~vT~~ (All-ceramic)

"I -~!:.,J ~';~.I 1 '"
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~~~ L U ~1fJ~tJ5u~n11vi1 L ~i~ ~L 'D11~P1~LtJU~')utJ1::nIfJU1l1fJ~

.~'1 Q~" -'1'" .xl
P11IfJUnU L~"'::L'D11).JP1ULL1I~L\1~LL~::LL~n",n L~fJ1n1lU

.. "'I.~ '1 Q~ 'I"'.oJ
t1~LL).J,)lnUP11IfJU L~"'::L'D11).JP1).J1fJ1~n11 L'D~lUV1fJ1,)U1U
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~'f)f'llL~U (Feldspartic Porcelain) ~~U1~n'f)lJ",)fJlr11~lJ]1~1fJ

1J'f)~iB~n1 (Silica network, SiO2) LL~~luLLV1"J! L~~~~U1f

(Potash feldspar, K20.Al2O3.6 SiO2) ~1'f)1'jj~1 L~~~~U1f

(Soda feldspar Na20.AI2O3.6 SiO2) ~1'f).fI~ 2 'f)f.11~

u'f)n~1nd6~~~,)u~~2,J1J'f)~L~~~ ~11~vi11.xLii~r1,)12,J~lJLL~~

(Opacifier) LL~~LLn')~ ~ 1~L.JJ1 LUL ~'f)r1,)lJ~2,J~ru ~~27I1J'f)~n11

..
L~11J'f)~~'f)1'11L~U

~'f) f'llL ~U ~1'f)L '1111271r1V11~viUlJ] n112,J,x ULUU t) ~ ~~LL ;j~LL1~,
LLc;iLU11~ ~r1,)12,J~12,J11tlV1Uc;i'f)LL1~n~ (Compression) L"~~

LLc;iV1Uc;i'f)LL1~~~ (Tension) L"~1 (;)'~,xUL~'f)~LL1~~~Lii~~ulu

tJf,)L'II11271r1 L'jj11271r1~~LLlJ]nL" lJU~u~,)1J'f)~L"J!11271r1~~L~n 1
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if: n~VltJ1~ 1£q ~ flflVitJ1tJ1~~ ~U 1tJ £q (;1L '11~~.;r~ 1 Ufl1UIf)~,),
U1::nIf)ULL~::~fin11~~~~U~1ULLUu1~~ 13 vi11~flL'11~~

~31~,}1~LL ;j~LL1~ LL~:: £q'}tJ~1~£q1~11(1fULL1~U(;1L~tJ'} LfI~ 1n
.l' .. " " .l'.~ 4 ~ ~

"ULL~::~1f)1~n11 ~'~1UU1U"U Y'lU~1If)UL'11~~Vl~'~~n~u

~1LUU~UtJ~ ;an.)f~u~~UU~UL.JJ~"If)~n11' 11ru::-/tufI'}tJtJ£q(;1, 1i ,
~£q 1~ 11(1L ~tJULLUU~,} 1~LUU fj11~' 1 WI" If) ~-/tU~U ~iJ 1(;1tJn 11,
fn~1~.;rU~LL ViVliJL~lf)n 1 -D"'If)~Luu~fin11~£q1~11(1If)~fn';L,11f)

" '"

-/tU\1L ~~1f)1f)~1 .J~1n\1~(;1 (Conservative treatment) (;)'~if:u

Len11~~~~tJn 1.u.L Un11\!1ru::-/tU'U(;1If)If)UL~iJ (Onlay) :f!UL~iJ

(Inlay) LL~::1l1U-/tU~L11tJf (Veneer) tJ£q(;1Len11~~u~~uu31, ,
~,}1~~~VlU LL;j~LL1~ L)jLL~n';;;n~1tJ 311f)1~n111-n~1UU1U LL~::

.. .~ 4'1 '" .~ '"

£q1~11(1L~tJULLUUY'lUfj11~'1~ ~(;1~~ 1::uun11\!1ru::Y'lU(;1'}tJ

Len11~~~(1nLLU::U11UVI'f)~~~1(;1 L.J!U Dicor, IPS-Empress,"
Optec, In-Ceram, IPS-Empress II, Dicor MGC, In-

Ceram Spinell, In-Ceram Zirconia LL~:: Procera 1::UU

[;]1~ 1 ~1f)1~£qf1~~,}1~iu£qu[;]If).;rU~LLViVltJ1un1n~lf)n1-n 1(;1tJ

L1lVi1::If)U1~~~n1n~lf)n1.u.L.J(1n"lf)~riu~1u.;ru~n11~1u~UL.JJ""
I "'..'" '" I ~ '1.1
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UVl~,}1~Uu1::£q~~ ~ ~~1f)1U ~(;1L"1 ~~,}1Len11~~Vl1~Vlu~n11~"
PiIf)If)::L1 L en11~~LL[;]~::1::Uu1 UVlIf)~~~1(;1L1~n[;]1~riuVl1~~~111~,
n1tJ111~ LL~::n~111~If)U1~L1 If)fiU1tJi1~~fin11~if:n~VltJ1~1£q~f

1 -D'L ~If)L ~~~,}1~LL;j~LL1~"If)~Len11~~ 1'}~.)f~.JJ1f)~ .JJlf)fI'f)tJ .JJ1f)

LLU::U1 1 .JL~lf)n 1.u.L U~1u.;ru~n11~ ~~If)(;1~Un11L~lf)n 1-ii':nL~U;'
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VlL ~~1::£q~tJ(;1Len11~~
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1. iin~'V1tJ'l~'lljqtJIfl?/l'titJ'ltJ'l).J~n~'l~'l~fin'l1lJ1'l~ 1 L~'f}

~'l1.xlJljq~L'D1'l)j~~~~'l).J'V1U 'V1'lULL~~LL ;j~LL1~~UL ~'f} 1.r;flJLL1~
1

lJ~L~tJ~ 1r;i1 uoJ!'f}~U'ln ~fin'l1LLffiP;'f}n'l1'titJ'ltJ'l).J1jq1'l~1.xlJljq~
1

Lii~LL1~n~LL~~ (residual compressive stress) 'f}~1uil~L'D1'l)j~

L~'f}L"D1'l)j~~LL1~n~LL~~1 uil~ lJljq~~~'V1UlJ1'f}LL1~~~1?/1).J'ln~u
1

L'D1'l)j~~~LL;j~LL1~'V1UlJ1'f}n'l1LLtJln1?/1).J'ln~u LoJ!U L'D1'l)j~ n

~LL1~n~LL~~ 40 MPa L"D1'l)j~ 11 ~LL1~n~LL~~ 20 MPa L~'f}

... ....,~ ~ ~ Q
).JLL1~~~1IU'l~Ijq~).J'ln1~'V1'ltJI'f}~Ijq~'V1~Ijq'f}~UU L'D1'l).J~ 11 ~~LLtJln

11 1

ri'f}UL'D1'l)j~ n ~fin'l1dC1nu'l).J'l1;tu~1'f}lJ.;(ul~~~L'D1'l)j~
11

P;'f} 1 U .x'f}~ui1lJ~n'l1 L~'f}~1'f}lJ.;(utJ'lun'l1L~'lIl'ltJ1r;i'f}ru~ll)j
-.J 1 11

"'.II'1"'"~ '1 Q"'~~ ~
Ijq~ LL~~u~'f}tJ ~~LtJUtJI~~~).J'l ~U'f}ru~Il).J~'f}~UU ~~~~~~~~tJI~
11 1 11

1?/1).J'lnn~'lL "D1'l)j~ ~'l1.xLii~LL1~n~LL~~~UlJUL ~'f}L "D1'l)j~ iI~.ju
, "Q , .., "1.:1:

L"D1'l).J~~~'V1UtJI'f}LL1~~~'V1).J'ln1~'V1'l ~~1jq~1IU LLtJI ~U"Y'lU~1'f}lJL'D1'l
11... ' "

)j~'1i~:n1~1r;i1.r;~i n n 'l1111 U n 'l1vr~U 'l~~ 'l).JLL ;j~LL1~1I'f} ~L 'D1'l)j~
".. ." ," ..., '1 ~ ...

~~1I'f}~).Jn~'l~C1~1'ltJ~~L'f}tJ~tJ'f}tJ~u~~nn'l1U

2. :ejn~fin'l1~~~1 un'l1L ~).J~~'l~LL;j~LL1~1I'f}~lJljq~L"D1'l)j~
1

P;'f} n'l1~~tJlL"D1'l)j~1.x~~'lu~U1'ti1ULL~~1'f}tJLLtJnL~n 1 1uLd'f}
11 1

L"D1'l)j~ii'f}tJ~~ ~1'f}~~1IU'l~1I'f}~1'ti1ULL~~1'f}tJLLtJn ~~~'l1.x
11 1

'V!tJ'V!')U')iit'LLnii3J

L3.JL ~ n ~'JI1f) ~L"D 11~"U1~ n If)U r;)'iJtJlf) ~ ~ If) 3.J'JI1f) ~fi1 ~~LtJU, ,
L~""~LL~~1f) L~""~3.J11iJ3.JrJfiJnU ~1 fUL"D11~"Vl1~.;rU~n113.J

""iJU'JIIf)~fi1~ L~""~Lr;)'LLr1 1f)~~ii3.J (Aluminum), LL"~LeDtJ3.J, "
(Calcium), ~L;1tJ3.J (Lithium), LL3.JnULeDtJ3.J (Magnesium),

LULLVl~LeDtJ3.J (Potassium), L"DL~tJ3.J (Sodium), ~~n (Tin),

LVlLVlLUtJ3.J (Titanium) LL~~L"Dlf)fl"LUtJ3.J (Zirconium) ""iJU

'JI1f)~1f) L~""~Lr;)'LLr1 iD~"lf)u (Silicon), LU11f)U (Boron), ~~1f)1f)1U"
(Fluorine) LL~~lf)lf)niDL~U (Oxygen) L"D11~"Vl1~.;ru~n113.J

1,: .. I.. ~

U1~"1~~ nL1tJnlf)n"Dlf)iJ1~1f)1"DL~U Vl1~VlU~ n113.J (Dental. '" ,0-

Porcelain) :n~.;r~~If)~=nlf)ul.j(Vl~LLVlunuLr;)'

~1f){"DL~UVl1~.;ru~n113.J LW~lf)fenL~UU1~Lf1VlL ~~rfI~u1m"
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rJI'"J'1I'f}~1'f}£JLL£JnLL~:;1'f}£J'Jj1'"JL~n 1 n~1'"J~'f} Lri'f}1'f}£JLL£Jn'1l£J1£J1",rU
"" ,

;iu ~U).J1-nu~~n ~~nu~:;~~-nULL1~ vi11.J1'f}£JLL£Jn"'£J~'f},i\ii
~ , ;;

..!: 'I'~ "1.1 4 ..J 04
~~nuu ~).JYitJJ.JU1lJ1'f} ~U U'f}nL~£J~1nLL1~V1).J1n1:;V11).J'1IU1~

, " .. 0'1"'" 0
).J1nn'"J1~'"J1).JLL'1I~LL1~~'f}~~~n V11 ~"'~~ntlnV11~1£JLL~:;1'f}£JLL£Jn

~

-I(~u 1~uLen11~~'Jj1'"JLL~:;LLlJ1n 111

1uu Yi.~. 2508 McLean LL~:; Hughes 1~-DLLu'"JF1~t;

-I(~U1 'f}"J~U1 1L~U~'f}en Yi'f}{enL~u (Alumina reinforced

porcelain) L'1I1YiU~1Lri'f}L~).JW).J1ru'1l'f}~'f}"J~U1 (AI203)

1UYi'f}{enL~u ~~n'f}~~U1 ~~LL;j~LL1~~:;vi1""!1~'IT~~'"J1~n11
~

-I(tJJ.JU1~'f}~1'f}£JLL£Jn 1111 0 LLIJ1L~'f}~~1n~~n'f}).J~U1~1~L ~).Jt;~~~
~

vi11.JYi'f}{enL~U~~U~ULL~~).J1n~u 13J1~~'"J£J~1).JL "'~'f}u.;ru

fi11).Jen1~ ~~~'1i"f}~1n~1un111-DLUUL~£J~1~1~ (core) 1I1u1u

U1~ 1 U1:;).J1ru 0.5 ~~flL).JlJ11 LL~:;1I'f}~vi1n11~1uL~).J1I'"J£J

L ~~rfI~u1~n Yi'f}{enL~u ~~~L"'~'f}U.;rufi11).Jen1~ ~u1111ui1~
~

.;rulJ11).J1I'f}~n11 .;rU~1'f}U~L"'~'f}U.;ru.lf~~L1£Jn~1 Yi'f}{enL~U

~ ~ ". "* 4 4
LL~~LnlJ1~11'"JU (PorcelaIn Jacket Crowns) "'1'f} YiL~en (PJC)

~'"J1).JLL;j~LL1~'1I'f}~Yi'f}{enL~utT~~~4'~~1~1~'f}U1:;).J1ru 80-100

L~nn:;U1~~1~ 11-20 Yi'f}{enL~uenu~t;~1).J11tl1-D~'Jj1~~1'f}U.;rU

L'il Yi1:;.;rU ",,! 11 un1ru~13JfuLL1~u~L~£J'"J).J1niin .J1).JL -DLUU

.~ .~~ '1""" .. 44"""

~U~1'f}U'1I'f}~~U"'~~ ~1).J11tl ~-n~11~'f}'f}UL~£J LL~:;'"JLU£J1 LLlJ1lJ1'f}~

1:;lJ~L1'f}~~'"J1).J,]U'1I'f}~ 1~1~.;rU~~'f} 1~vi11.J~'"J1).J~'"J£J~1).J~~~~,
lJ~~~~~1"'U1£J1uYt'f}~lJ1~1~L';U 1!1iDLL1).J (Hi-Ceram) LL~:;

~111(;),'"J 'f}"J~U1~'f}{ (VitaDur Alumina core)

~fiL ~).J~'"J1).JLL ;j~LL1~1I'"J£JLL U'"JF1~t;'f} 1~vi1 1~n~fi",~~~'f}

n 11U1L en11~~L '1i'1LlJ11L~ 1L en 11~~L uu~f~~ ~'f}~",tif ~~1n~u 1U
~

'" '" '" !: ..J 4..J
lJ11).JlJ1'f}~n1nL~'"J n1n~1LlJ11'f}U~1~V1~'f}~ ru 'f}ru"'11).JV1L"').J1:;~).J

, ~

~:;vi11.JLLri""JU1~~'"JULn~,n1nU~£JU~ULUU~~n (Crystalline)
, "" ",'

\iiLL ;j~LL1~;iu 1 UL U'f}L en11~~ ~~ nu~:;vi1""! 1\ii:n).J-nULL1~\ii).J1

0' 4 ~..: "
n1:;V11lJ1'f}L en11).J~LL~:;~~'1I'"J1~n1n Yi).Jn1:;~1£J'1I'f}~1'f}£JLL£JnL~n 1

vi11.JL en11~~LL ;j~LL1~~u13JLLlJ1n';:n~1£J rJI'"J'f}U1~L';U 1 UlJ~~ 1~~'f}{,
(Dicor) ~~LuuLLri""JLen11~~ (glass ceramic) ~fin11~U1ULUU

~

rJI'"J.;rUU~'f}).JLn~~U~1n'1lU'"Jun1n "'~£J~LLri""J~"'~'f}).JL '1i'1 1u1 U

LLUU~).Jy.f~LlJ11£J).J1lJ ru ~ru"'J;]~~~~ ~fin1n"'~'f}Un11~'Jj1~

.~ 1 ..J "1 '" '" 4 ) ~ 'I '"

~U ~"':;L"""J£J~LLlJ1 ~enLLn'"JLen11).J~LLV1UV1'f}~~~).J "'~~~1n ~~~1'f}U
"

.~ '" .~ 4 0 '" '1 4 4

~ULL~'"J ~1'f}U~UU~:;tlnU1L'1I1L~1 ~ULlJ11L~1 ru 'f}ru"'l1).J~~'f}n
~ , ~ ~

~f~ ,rUlJ1'f}ut;L1£Jn~1,rUlJ1'f}uiDLL1).J~~ (Ceraming) ~~LLri""J1).Jri'1

(mica) 111£J1uLen11~~~:;Ln~n1nU~£JULuu~~n1).Jri'1~u ~~
".. 44" ~ ~

~~nU).J~'"J1).JLL '1I~LL1~LL~:; ~1).J11tl'1l~~'"J1~n11YitJJ.JU 1'11'f} ~1'f}£JLL£Jn

L'D1')~~~~(;1Ie}IeJULLIeJUleJfJ~~ l/tLLrl n,)1~~IJlLLvl~Len1')~~,.,q,)L1~1U, "
L.J!U LL vl~L 'D1')~~,.,q,)L1~1U~U,)~,) L.jil Un,)1~~IJl.;tU~1IeJU/tl"JfJn,)1"
L-D~I"J')~'ljIeJU~~ L~,)LL vl~L'D1,)~~~U~~IeJ~LL~l"Jn(;1LL vl~L'D1,)~~"

I .I.~""" "" Q

~~UULLUU~~IeJ~UTjU'D~L1fJnl"J,) lIVl-L 'ti1~L Vl~U~ (Heat-press

technique) 1~LLrl1~uulleJ~LIeJ~ LIeJ~L 'ti1~iULL~~VJ (IPS-

Empress I & II) LLvl~L'D1')~~,.,q,)L1~~U~U 1 L.J!U 1(;1~1eJ{ Ltfj~

~=n (Dicor MGC), ~/t') ~'){~ Vl (Vita Mark II), if:JU=nLL1~"
(In-Ceram), L'tinen1,) (Procera) t1nu,)~,)L.jilun,)1~~1Jl~1IeJU"
.:1'" " " Q" .. -,...
TjU(;1l"JfJn')1 ~'j]1~UU~IeJ~'tiI"JLIJl1eJ1~I"JU~~L~11eJ~n~IJl(;1LtlJl~ en~~~,
rJI (;1LL~~LL vl ~L en1,)~~,.,q ,)L1~1U1'ti1U UIeJ fJd ~ULUU 1U1') ~.;tU~1IeJU" " , "
1Jl')~rJl.leJ~n,)16 L~11eJ~n~~~~IeJ~~I"JLIJlIeJ{~I"JU~~n,)1\'i')~')ud,
... , .. .
L1fJnl"J,)L~11eJ~LLP1(;1LLP1~ (CAD-CAM, Computer-Aided Design

Computer-Aided Manufacturingy,8 l/tLLrl L~11eJ~1U:nL1~iu,
LL~~Vl (CEREC I & II) LLvl~L'D1')~~,.,q,)L1~1Ud~~~1'ti1U~11eJ" " ",
1leJfJLLfJn L UrJll"JL en1,)~~UleJfJn~,)L 'D1,)~~~rlleJ~u/tl"JfJ~1eJ ~n.lf~

Len1,)~~~,)~ 1 d~~rJ')un,)1~~IJl~L~~ ~'lj,)~L':;;Ln(;1~~n~LL;j~LL1~
J'" J' Q'" 'I'" 4 , '1.1 - ~ .:1: .oJ "
'JIU ~ULUIeJLen1,)~~'D~~~ ~(;1n~,)I"Jt1~1Jl1eJ ~U (;1~UUTjU~1IeJUVl~1,)~

/tl"JfJLL vl~L en1,)~~ ~,)L1~1Ud ~~~~,)1Jl1,) ~,)U~I"J,)~LL ;j~LL1~~~ ~n~')" oil "
.oJ"J'".. "Ig.:I: .oJQ'1Q"'~'"
Vl~1,)~'JIU(;1l"JfJ~1eJ IeJfJ')~~mlJl')~TjU~1IeJUVl~~IJl~(;1fJl"JfiU~~~

" Q.oJ, Q"'" ...oJ
1,)~,)IJlUVlun,)1~~IJlVl~~nl"J,)l"JfiIeJU 1 L 'ti1,)~L~11eJ~n~Vl~I"JU~~", ,
L(;1fJ~IeJ~~I"JLIJlIeJ{~1,)~'1~~ "

~1"J,)~LLUU'JIIeJ~.;tU~1IeJU~~'lj')~~u~')nL~11eJ~=nL1~ Vl.jU"
IeJ ~L U 1~ rJlu~fJleJ~ fu 1/t~ ') ~~ ')n .;tu~ 11eJ u~ ~'lj') ~~u ~ ') n L~ 11eJ ~=n L 1~

, , "- 4...1'" 9.:1: " "'g'" "
I"JU en~LuUL~11eJ~1ULLm TjU~1IeJU ~U1~UU'DL1~U~,)~,)1t1~1,)~,
"" g'l" " ~... .oJ 'I"" - .:1:

~~L~1~ ~(;1f1,)fJ ~ U~1~L(;1fJI"JVl~U ~'JIL'JI')~')m~')TjU ~~(;1l"JnLL~~

11"J(;1L11"J L(;1fJvi'UIJlLL 'tiVl6~,)~,)1t1 L -DL~11eJ~~IeJ~LLnU (Scan) 1Jl11"J~

" ,
-4.1'.~"""'I""" Q .."..

LL~~uUVln1u1')~TjUVlLIJl1fJ~ ~I"J L'JI,)L~11eJ~~IeJ~'tiI"JLIJl1eJ1 LL~I"JL~11eJ~"
~1eJ~~I"JLIJlIeJ{~~~~'Ii'IeJ~~ lu1':;;L~11eJ~n~n1IeJLL~~ ~~~~\'i1n')m11eJ"
rJI(;1LL~~LL vl~L en11~~,.,q1L1~1Ud '\U 1/t~1IeJu.;tUIJl1~rJl.leJ ~n111 UL I"J~ 1"
tlfU11"J(;1L11"J U~'UULf;,11eJ ~=nL1~iu ~ULrl1.j U l~LUU ~ilfJ~1.jil U
Q"'" .:I:.oJ'I!"1"""'~"
1"J'j]1'j]'tiLL~1"J L'ti11~~1"J1~LLUU'JIIeJ~~1IeJUTjUVl ~(;1 ~~(;1 IeJnVl~L~11eJ~

" "
1ULrl1U 1~1/trJI(;1LL~~1U11~/t1UU(;1L~fJl"J'JIIeJ~~1IeJU.;tu \'i1 L ':;;~!j( ~, "
~1nn11tj(;1~1IeJU.;tULL~1"J vi'UIJlLL 'tiVl6rJ1.leJ ~L~fJL 1"J~1rJ1(;1LL~ ~~1IeJU.;tU

~I"JULnULL~~lJlnLL~~L ~/t1U11~fi11~'D1mLUULI"J~1U1U L~11eJ~"" "
"'g'" """ Q Q" enL1~VlU ~1~11t1 ~'D~11~'j]U~1U IeJUL~fJ IeJIeJUL~fJ I"JLUfJ1 LL~~

"
.:1: .oJ ... 'I"
TjU~1IeJU'DL(;1fJl"J ~(;1

3. ~fin1~ -D.J!l"JfJL ~~~1"J1~LL ;j~LL1~'JIIeJ~L 'D11~~~n~fin11;i1eJ

"" ,"44".. Q4-
n11'tifJ1fJ1~~11~~~n'JIU~ULUIeJL'D11~~ en~~~'JI~'JI1"J1~n11'J1fJ1fJ
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4 J' 1I".t' 1" .11' ~ I , .J ...1

I1)I~LnP111U ~P1 'D~~~C,J~ "'P1'tI1)UrlUUUI1)I1)ULLl1)n,)IVlP1')'t~::LuU

L.J!U nlffi'tl1) lP1't~.;(u~if~L~Lr;)'tJIU1Iu')unlffi~I~'fJUVJ~L Vl't-Ku

lP1fJL~'t::rj~ I1)I~viI1oXLnP1'tl1)fJLL(;ln11,)L~n 11uiu~lu vi11oX

'1 .~, 4 4 1 ~
~P1't~rlUI1)I1)ULLI1)~~),Jln P1,)I),JC,JP1Yi~IP1I1)I~LnP1 U1lU(;lI1)Un~l~

'fJUVJ~L Vl't-KU Lj;)'1P1fJnl'tVlILLn')iil1)fJLnU LtJ LLn')~"'~I1)),J L~~I),JI'tt1

LLVlffi:n),J lP1i~Lr;)'L ~fJ~Yil1)viI1oX~Yi~UL~n 1 if~"'~~L "'~I1)I1)~~~LUU
0-, '1 " , II"~ 1"

~P1I1)I1)U1I11)~ ~P1't~ P1')fJL "'(;l(;lI~ 1u~~ ~P1),Jnl'tYifJlfJl),J 'DP1I1)),J-, ,
~,)L(;ll1)fL 111),J1.J!,)fJ~11~ lP1't~d lP1fJ~P1P1,)I),JEjP1Yi~IP1~I1)I~nl1) LoX

LnP1P1,)I),Jre)I1)ULLI1)1I11)~ lP1't~.;(u L .J!U.;(UL'D'tI~P1't::UU 1 Yi 'lL'D 11

(Procera)27 ~~LUU lP1't~Yil1)f'DL~u~31I1)~~u 1~~P1~lfJ.;(UL 'D'tI~P1
11 "

't::UU'fJU=nLL't),J (In-Ceram) lP1't~L'D'tI~P11 Yi'lL'D11d~::~nC,J~(;l

lP1fJnl't 1.jfLP1?I1)~P1I1)),J~,)L(;ll1)fP1,)uP1),J lP1fJ'ilu(;lLL YiVl!J~,) LtJ~::,
r;)'11) ~~ ~LLUU~),JY1";(u LtJloXVlI ~oXl1)~tJ~,j'Uinl't1l11)~U1ifVlC,J~(;l

'1 I .~. "...t ..J
~ Yi'lL 'D't1 LLUUrlU~I~I1)~~::t1n(;l't')~~I1)UP1,)fJLP1'tI1)~(;l't')~'D~~::~~"
" ' 1" .. 4 .." 1 " " .~.

1I11)),J~(;l11) mP1'tI1)~P1I1)),JYi,)L(;lI1)'t 1I11)),J~~::t1n 'D~'tI~LLUUrlU~I~I1)~" " "
r;)',)fJ~UYi~I~L(;ll1)f~L~~ t;i11)),J1~,)UC,J~),J1I11)~ lP1't~L 'D'tI~P1~:: ~n

C,J~),J lP1fJLP1?I1)~P1I1)),J~,)L(;ll1)fL orlUrlU LL~,)~:: ~ntifP1~~UULLUU~U

r;iP1LLt;i~~U Lr;)"ttJ11~(;lI),Jr;)'11) ~nl'tr;)',)fJP1I1)),J~,)L(;ll1)f LL~::,j IL 111L(;l1"
LC,J1 t;i11)),JltJlun't::u')unl'tLLVlffion),Jr;)',)fJLLn')",1I1)n~I~'fJuVJ~L VlriU

1" 4 .. 4 .. "' 1111fJ (;lP1I1)),JYi,)L(;lI1)'tP1,)I),JC,JP1Yi~IP1~~I1)I~~::Ul1)fJn,)1 u't::uu
0-

4 Q '1 .~ '1 ' QQ a .1

I1)U'DLL't),J ~P1't~rlU ~ Yi'lL'D'tIU),JP1,)I),JLL1I~LL't~u't::),Jlru 500-600

a.1 4 '1 I 1" ...I.~ .J...
L),Jnn::ul~P11~ L'D'tI),JP1 ~ Yi'lL'D'tIt1n 'D),JlnLuUrlUP1'tI1)U'DLP1fJ')"
~~ 1 u.;(u",ii ILL~:: 1 U.;(U ",tji~ ft)n~~if~t1n 1.r;LUUP1'tI1)U.;(U~lmu"

...
'tlnL VlfJ),J (Implant)

Lr;)'L-rl~n~ 1~tj~~ '1J'1J'r'iL'fiPl (Optec) LL~~L'1J~L'1J~ L.f)),JL'r'i'J~,
"~ I ~ ~..: .

(IPS-Empress) n),J~u')~n'l'J~'l~~~lJl'1J~ 'DLL'J),J),J~ (CeramIng)
" "

L-rl~n~ L~tJ~~n~L'DfI (Leucite) ~~Ln~;j~f1'ltJ1~LU'1JL'D'J'l~PI
~, ,

LL~~LL ;j~LL'J~'r'i'1J~~~r;)"l~VI'l~n'l'JLLlJln~'1J~L 'D'J'l~PI Lc;it ~'J~I'1'U~U~

L'D'J'l~PlvT~~'1J~-nu~'1J'l~tlnL1tJn~'l 'r'i'1Jf'DL~~~~~L'DfI~~ (High-
~ ~ ~

Leucite porcelain)21 L'D'J'l~Pl1~'J~uu~~~~PI,)'l),JLL;j~LL'J~t;i'1J

n'l'JLLlJlnu'J~),J'l(u 120-150 L),Jnn~U'l~PI'l~ 11-20 ~'l),J'l'Jtl1-n

'" '1 .~. ~ -.. .. ~ ~ .. .:1'
~'J'l~ ~PI'J~Y1~~'l~'JU~'l~'1J~L~tJ '1J'1J~L~tJ ,)L ~tJ'J LL~~PI'J'1JUY1~

...~ ~ I - ~ - ~.I . "~
'DL~tJ,) ),J 'J'ltJ ~'l~ ,)'lL 'D'J'l),JPlVI~~ '1J ~'D~~~ u'J~~UPI,) 'l),J ~'lL 'J~~

, "" "

L~'1J1;t~PI~L,j' L~tJLll'r'i'l~1~PI'J'1JU~~:nL~tJ')1~~~~u'l LLt;ivi~ti

~~rlI'1J~1.n"iDL),J~l1ltj~LLUUL'J;~L vl'l.J~ L 'r'i'J'l~L'J;~:nL),J~I1l-rl')tJL~),J

PI,)'l),JLL ;j~LL'J~t;i'1JPI'J'1JU~~ Lr;)'I'1'~~~Lr;)'n~'l')t;i'1J LU

- I I ~ ~ ~ 'I'" ~ 'I
4. LVlPI~PllJl'l~ 1 L~~'l~U'l~PI'J~),Jn'l'J ~-n~~),J~~'l~n~ ~~

..:" - I - ~
n'l'JL'r'i),JPI,)'l),JLL~~LL'J~~'1J~L'D'J'l),JPI L-n~ '1J~'DLL'J),J (InCeram)

"
.,'" .'I-~.I ~I --~.I

~~tlnLL~~~'l ~~')-n'l-n'r'iu'J~),J'l(uu 2532 L'D'J'l),JPI-n~~~u'J~n'1JU
~

r;)")tJ'1J~~~'l (Al2O3) ~~t)~ 85 LU'1JfLoD~11l22.23 ~PI,)'l),JLL;j~LL'J~

~~),J'ln 450-600 L),Jnn~U'l~PI'l~)11-21.24-26 ~n1-nLU~LPI'J~

(core) U'l~ 1 ~~'lu'J~),J'l(u 0.5 ~~~L),JlJl'J (LPI'J~U'l~ 1 ~
vi'l~U'l~L ~~'1J~ LPI'J~ L~~~~'1J~~~PI'J'1JUL~~~L'D'J'l~PI) LL~,) LPI'J~

.~ '" ..1 ".I"~ .. '" '1
Y1~~~tlnll'lU~')tJL Y1~~u'l'JlJln'r'i'1J'J'DL~~ ~u')~n'l'J~'J'l~ ~PI'J~

~

L'D'J'l~PI~u'J~n'1Jur;)")tJ 2 i~lJl'1J~r;)")tJn~ L~tJ~i~~'ln~~~~),J

'1J~~~ 'ltln'r'i'1JnU~LLUU~'l~'1J~~~LL~,) ~~ tlnU'lL ,j"lLlJl'lL~'lL 'D'J'l~PI
~ ~ ~

~ ~~ I - ..,: .. ~ I
~~lJl'1J~~L'JtJn')'l 'D~LVI'1J'J'J~ (Smtenng) ~~~~'ln~'l~~u,)~

n'l'J~~~Lr;)'1P1'J~~LL ;j~LLt;iLU'J'l~LLlJln';;:n~'ltJ L 'r'i'J'l~U~PI~LU~
, "

.. ~~ ., I '1 ~
'r'i'1J'J'DL~~VI),J'J'r'i'J~~~'l~~),JPI'J'1J~'1JtJ),J'ln),J'ltJ ~PI'J~~~~tlnlJln

~ , ~ ~
'"

LLt;i~~~Lr;)'PI,)'l),JU'l~LL~~'JU1'l~lJl'l),JrlI'1J~n'l'J ~i~~'lnii~~~tln~ ~

LPI~'1JUVI'lr;)")tJ~~LLn') LL~~VI'l.j),J'1J~~L~;~LPlVI (Lanthanum
~

Aluminosilicate, LaAI2O3SiO2) LL~,)U'lL,j"lLlJl'lL~'l~(U~1;]~
" "

'" ~ .. ""'.1:-1 " ~

~~~~LLn')~ ~~~'ltJLL~~LL Vlffi'D),JL ~'l ~uu~'J'r'i'J~ ~~ 'l~L~n~ ~~ ~),J~
~ ~ ,

i~lJl'1J~~L1tJn~'li~lJl'1J~n~'l~fI~yj~LVI'J-F~ (Glass Infiltration)

LPI'J~~~'l~~u')~n'l'J~~~~PI,)'l),JLL;j~LL'J~'1JU'l~),J'ln L.,j~'J'r'i'J~~ ,
'" 'I ~ ~ I ~ I ~

'J'1JtJ'J'l,) ~~ 1 '1JnVl~VI~VI'l~lJl'1Jn'l'JLLlJln~n~~n,)'lL'D'J'l),JPI'J~uu

L'1J~L'1J~ L.f)),JL'r'i'J~ (IPS-Empress) L~PI'1Jf (Dicor) LL~~'1J'1J'r'iLVlPI

L'1J-nL'1J~~ (Optec HSP) t)~U'J~),J'l(u 4-6 Lvl'l L'D'J'l~Pl1 ~

'J~UU~UtJ),J1-nLU~PI'J'1JU~~~L~tJ') (Single crown) vT~1~~~

'" .~ ~ '1"'."1 .:1:'1 ~ .:1: '" 'I"""

~~'lLL~~Y1~~~~ ~'DLu~~~'r'i'l~Y1~ ~~U'JL,)(uY1~~'l LL~~ ~-n~'J'l~

~~~'l~fI~L~tJ '1J'1J~L~tJlr;)'L-rl~n~ '1JU'l~L'JrilJl'l),JLrl'1J~~'lnPl,)'l),J
"

~ '" '" ~ ~ ~ -
on, lonl;)'l'lII;),"II' 1f)'ln'1'i~'i'1,' l~'i,"III;),'lon'i'11.I~'i~' I' ItiF1,)'11.J~I11~~'1111

iat1LtJi'1.\1f1L'Maj.
LU'l'i.~. 2541 LIf}~LIf}~Lrfi3.JL'l'i1~'t:J (IPS-Empress 2)

" ,.", 0'1 " ... 'I""
~(;)t1mLU~U1 ~U,)'1"I'i L'113.JP1U3.JP1,)13.JLL~-3LL1-3'1'iIf}Vl~~ ~'~11-3

~ , "
LUU~~'l'i1U.;(UL;' P1')13.JLL'ii-3LL1-3L ~3.J~1n LIf}~LIf}~Lrfi3.JL 'l'i1~r;i'-3L~3.J

L 'l'i11~~~n~Ln(;) L U 1P11-3L'11~P1FiIf}~L ~f.J3.JL(;);~LnlJ1 (Lithium

Disilicate) LUU~,)UL~~28 ~-3LUU~~n~LL'ii-3LL1-3n~1~~n~L,rfI
, ,

... ~ - ""1" ~ '1"."1 .1'"* - If} nVl-3L '113.JP1Vl ~ '1l11J ~P11-3 ~ ~LlJU 1lJ11-3P1If}L '113.JP1Vl3.J ~~n

~

'I.J~1f}1f}11'1'i1 L Vlvi' (Fluorapatite) If}~ vi1 L \¥P1,)13.JLL 'ii-3LL1-3L '11~P1

..:.1 ~_..,.,..."
L 'l'i3.J~U~1n1~1J1J(;)-3L(;)3.Jt1-3 3 L Vl1 ~1f}'l'iLIf}~LIf}3.JL 'l'i1~Vl ~13.J11t1

~

'I"."I.:t 0 "1'.1 ."1

~'LlJUY1UP111f}1J'L(;)f.J,)VlnIJ11LL~U-3 ~U"t)-3lJ1n LL~~LlJU~~'l'i1U,
.;(U 3 ~ (~.;(u'l'ilf}uW\n 1 ~) LulJi1LL~,j-3.;(u~ii1~ui1-3.;(un113.J
" .",

UIf}f.J'Vl~If}-3~(;)

'1 _.r - !:: "* -~ J' "
lUnU~S"P)' ILonS'1~~V1~on~L~~~UnUU u~n~1n~lf}~n15'
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, ,,'
l' ~ VI\ii 21 F)') 1 ~ LL;j ~LL1 ~ ~ ~LL~,) U 1 ~F) f ~tT ~ rIIlf} ~LUU l' ~VI\ii 21~ ~ ') fJ ~ 1 ~, ~ ,
~ 1~ 11t1L ~ fJULLUUF)') I~L UU fi11~'D1 ~'!J1f} ~.jfu~ U ~fJ1f1If}UI ~,
~~1J1ruLLuu1 UL on11~F)1::UUI1IU ;LL1~ U~,ifULLU~Ulf}fJ1f1LUU-~_.. - . -..
3 'DUVlF)1f} If}UonLL1~ 1f}~~UI (In-Ceram Alulnlna), If}UonLL1~-

~iJULU~ (In-Ceram Spinell) LL~::I1IU;LL1~Lonlf}flF)LUfJ (In-

Ceram Zirconia) LL~~::'DUVl211::~UF),)I~~,)fJ~I~LL~::1::~U
"a ,~- .. - ~ a ~

FI,)I~LL'!J~LL1~LLlJInlJll~nU If}UonLL1~ 1f}~~UIUULL'!J~LL1~1::VlU

n~I~LL~~~nlf}~~ul\iiULL~~ ~~If}I~viI1-X.jfUFl1If}U~L~fJ,)UI~Flf~
~

VI\iiuLL~~n~lfi11~'DI~L~ nUlf}fJ U1'!;fVltJ~~lJI~~ 1f1LL u::ull11u;LL1~
~ ~

~iJUL U~ ~ ~21F1,)1~1~n~ILL~::~~,)fJ~I~LUU fi11~'DI~~lnn~1

I1IU;LL1~1f}~~UI29 ~~n1ul1Iu;LL1~ ~iJULU~~If}~~mL~mUL;fJ~
~

1f}~~UI (Magnesium Alumina) ~~21F),)1~1~n~I~~nlf}~~UI
~ ~

- .. - ,.. a " '29 ~ ~ ..
'!J1f}~If}UonLL1~1f}~~UI LL~~FI,)I~LL'!J~LL1~Ulf}fJn,)1 VI~UU~~

LL u::uI1 ,-D1 ULll"l'lI::U1L')(U ~rIIlf}~nI1F1,)I~~,)fJ~I~If}UI~~~
~

L -nUU1L')(U .jfU"'U IUULL~1~~1~11t11-D1 u.jfu ...rii:~"'11f} 1-nLUU

~::"I'Ilu.jfu1f1 Ulf}n~ln~If}~1::UudLL~,) U1'!;fVltT~~~~L'D11~FI
" , ,

'1 ,.. '1 ~I ~ -.. !'1 .. ..

L"'~'!JULL~::,)I~lJI~lV1 LUU 2542 'D1f} If}UonLL1~L'D1f}1LFlLUfJ on~

~ 1~11t11-nLUU~::"I'IIU.jfU 1 U .jfu...rii: ~LL~::.jfUFl1If}U~L~fJ,) 1 u.jfu

...rii:~1f1 1U1::uud~~n~LnVl~U~If}~~m onlf}flFlL UfJ21F1,)I~LL ;j~LL1~'- 1 "J' ~.J o, ~

~lnn,)IIf}~~UI VlfJ~~nU~::VlVlonULL1~Vl~ln1::VlllJ1lf}~~n If}nVl~
~ ~

~~ntT~LU~fJU1U11~ 1F11~~11~1f1L~nUlf}fJviI1-X1'~Vl21F1,)I~UVl"'UU~ "
.,: J' , .", "'" ~.. !'1" J' ..

L"I'I~'!JU VlUlJIlf}nl1LLlJIn LVI~~ LLlJI'!JIf}Vllf}fJFlIf}~~monIf}1 LFlLUfJU~::~
~ , "

.. 0 '1" .:1:" -" - .. ..
FI,)I~VlULL~~~ln VlI L "'Fl1If}U~UVl~~lJIVI,)fJL 'D11~Fl1::UUUVlVlU

~

"'~.I' ~ .. -~"-"'" 0'1"
L~ Lu1~LL~~L"'~If}U1::UUt)U 1 VlI~U1~Vl~~~~~~ L~LLU::UI L'"

loDL UU1L') (U.jfU"'UI

--, .. a ,~
L'D11~F)'DUVI~I~ 1 ~FI,)I~LL'!J~LL1~VlUVlIULL~nlJll~nU

nl1L;lf}nl-nLon11~FI~I~ 1 1-XL"'~I::nU~IU.;(UlJIn11~ ~~

il;1ruIf}UI~~ln Lon11~FI~L"'~I::nU~IU~I~ 11f1LL~VI~1u

lJII11~~ ,4,5,9,20,21,24,26,27,29-34

~V1U1n11n1~~U1111eJ~~11.J1~UL\.In11m~WI~ (Bonding Agent)

~3.Tu~ L~IeJ~LL1~~1n1:::vi1~1eJ.;(\.IF11IeJULL1~~:::tlnt11UV1IeJ~ L~u"
~1~,.,qrJI~.;(\.I36-42 ~~L~Lii~LL1~~~ (tension) ~\.IL \.IL'D11~F1 .;(\.1"
F11IeJU~~LL ;j~LL1~~\.IrJI~,r \.IL 1;\.1 :nL~\.II;i'~~3.Tn ~n~~11ru 1 L -r1~~ nu

n11\11ru:::.;(\.Ir;)'~UL 'D11~F14 1 LL~L ~1eJ~~1nF1~1~LL~n~1~1I1eJ~L 'D11~F1

.J'1" I ~ Q .. '1 ,~ IQ .. ~ Q .J
~1~V1 ~~n~1~~1 L1"D\.I'DL~\.I~1eJ1~~::: ~~ ~'D'DL~\.I~'D\.I~L~U~V1~:::
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All-ceramic Restoration

Chalermpol Leevailoj, D.D.S. (Hons.), Cert. in Operative Dentistry, Cert. in Dental Materials,

M.S.D., American Board in Operative Dentistry

Department of Operative Dentistry, Faculty of Dentistry, Chulalongkom University

Abstract
Recently porcelains or ceramics have been developed to be used as the all-ceramic restorations. The

strength and esthetic of the ceramics were improved to match the natural human dentition. This review describes

the methods used to improve the quality of porcelain and includes the guideline for clinicians to choose the proper

ceramic system and luting cement for dental works.

(CU Dent J 2001 ;24:65-73)

Key words: all-ceramic restorations; ceramic; porcelain
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