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Universal adhesive®l] t3a}o] ZpA|3}A &rolH e o).

HA Aobd A= ALdAl wet 55l $k5UT Etching, priming, bondings
Ao R2 At AR 3A AHAE 72 21 A HZA (Total-etch 2 Self-
etch), 1231 EE Agapgel stz FFE 197 HEA (Selfetch), ¥l 7HE
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HojgFuUth ARt A&y o] HARE dHo] 0om, wet-bonding®ll
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Priming¥} bonding ¥4 stU=Z &3 AFoZ 3TA Adold HAAES ol x|t
tdE AdE Y WS HAdYt SHA|TE wet-bonding®l tH3h technique sensitivity =
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3.29A Self-etch Ao}d HZA

Total-etch “do}2 FZHA| o A LEFU= technique sensitivityS 7FAA|717] 98 AlFS 2
smear layer® AZSHA 21 WYNAN QFd] fed s wEo] gie] Abgol
AYFYT 549 self-etching primer 48 & A5 9] bonding resin®] &%=
FE ] AFolw, kA AeHd WS By shARl, iRl gk AHE
7L SEEA 4] o :
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o AEA AFEL2A(Selective enamel etching)©] FH YT &
Ao B AHATol FAUAAM HFHES FHAA lfittings Hol= A5t
UFH

|} o] 1HAE =ole AFAUS. dA7HE st HYHdS =ist
HAAR,  AgHEHI Aol wrol bAoA X YUY 2 olfe U
S5 9 self-etch primer®} bonding resin 5%)°| StH=Z FHA A7 wEdY Tk
3] 7

T3 AT By Al AR Aol MAE s-HvF EATU L

o FA thefstAl HE AFES L 5AC B0 ok Eltet A AR E I dSFHTH
Aol we Aol Bestr] wid, dA7ES Aol vt AHAAlES AbESE
Aol EFUT olud due] Aobd HAAS WS HW, olYd Wsle HAo)
FA7FEY] HA Tl 23S v At AS o AssYHE A A oA o]
Mds = ®mbE dobd AL Aol o= AR FHagvds AS FAGE &
APyt

< 2 d Abo]eo] Universal adhesive (M-8 2HA) gt A&l A5 FYH
o3t AFESY 7MY & 52 sl AFS = total-etch®} self-etch”} 25 7}s 3},
B2E AR w24 o AREE & vk AdUT oY 3 AlFTES 294 total-etch
Aobd HAAI9E 197 self-etch Aobd HAAS S FAHFS AJUo 180
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719] total-etch”} 7153k AFEjol A, self-etch’} 7} 3%t functional monomers % 7}A 7]



o] o]st AEFEe 5Holtt. dAl ZA ¥ universal adhesiveol & self-etch ability S ¢ 3l
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POLYMERIZATION COMPLETED

POLYMERIZATION COMPLETED

?1el F ¥ highly crosslinking monomer®] &¥& UYERH FHoR o3 HE&
AHEE A AdeR FAEW polymer network’b (F5) AR WAEAY Sk (5)
FH = Bho] BTk b Al HASS F4H= Aotk

3. Dual-cure compositeZ}2] 234

obd HEA S M ET =5 E (pH/F ST F) dual-cure composite?H] A gHA
o2 A ) o] self-cures $|3+ catalystQ! tertiary amine¥} acidic monomer”} A
Hk-&-3te] Atold HAA 9] FHES HAAT7]7] wEo]™, Universal adhesiver= ©]#]gh

B da] skl H2A Al AR WA pHE E70) AZek.
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oA} e EAES 717 Universal adhesiver A2 S 7FoAS Holw F& "7y 9t
o]o] A A}+= Universal adhesive®] ZA3HES 7|£9 A5 W= ATES 3
Horom, A= v 2ok



Adhesive

Microtensile bond strength

Optibond FL (TE control) 25.49+9.28

All Bond Universal (TE) 40.29+13.51

Single Bond Universal (TE) 45.13£15.15

Prime & Bond Elect (TE) 42.80+10.86

Clearfil SE-Bond (SE control) 40.61£9.10

All Bond Universal (SE) 39.8249.78

Single Bond Universal (SE) 26.23+13.39

Prime & Bond Elect (SE) 29.95+11.17
Yo AHgE 1E9 3 2 297 Poba HAASH vl
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A F de= A WA S5 wyo] BEE lingual matrix S

=
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Figure 2. Lingual matrix& ©]-8 3%} diastema closure
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olF flalAE AAFFAAFTE HEZFFZHA AAZHA o)A =
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A&l Al WHEC] Y I F Sy polyvinyl stripd} € XA

o]-&sk= W (Fig. 4)°t.
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Figure 5. Cotton ball?} Sl A2 strip=
©]-8-3t diastema closure
(Diastema closure with direct composite:

architectural gingival contouring. J Kor Acad
Cons Dent 2011:36(6):515-5204).)

A) A= d AH
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Wil 5E3F A AR
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3-step etch and rinse system %]-& A 30-40% UAPO. = WHEH] WA 15% &< A&staL
ol 15% B 488 F 4ADT dsep PHE 4 f A GBS A T
A2d dold S over-drying B over-wetting ¥ %] Al FoJstoiof sl ol | Agh
FES 97171 98] W (cotton ball)Z blot drysl= W o] FHHh

kA, 2step selfetchlng system°ﬂ/\1 %N erﬁfl ‘—ﬂr—;% A7 e QoA AIZHS HofE

1 =2
AFE-3}A] %7] 5o WA L2l Ao _]‘:’d% Z1Z(dry bonding technique)dt
! & Ztevh dxd Aok wel ARt

S+ O 2 M technique sensitived}#| 22 54
Pz

o
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oo 1]
o
fu
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o x3d Ame F2o] ¥ whE Zejo]mzl uwhed
solgowA w5 wAd Fed e Holal Aobd Ao 3 AdE
et T8]B22 2-step self-etching system< “Jold w=F=Z QIgE X ZYUlFS
T Ak Aol A 5] 7838 AE&d ¢ vk Zetolm= dxd gdel 20% &<t

53], Qo=

A 2 A (agitation) A& F AXA7|E= Ao
21 5}= Etch and rinse 7 2FA|2~8lo] H]3] self-etch 7 ZHA|

]
anh molq] WE selfech WAAZHW 48 A WPAW mE Quow
O

2
o] & (selective etching) S F7F= 3t H &S F4AIA 4 o)

l-step self-etching all-in-one A%< 425 (hydrophobic) =& ¥} %I (hydrophilic)
=de & od 4171 wiel Al "Jxé*éo] dold = v glem A Ao gt

datell mE Eelm Wgdol AAs] "olxlar HHAHo|l FuiFor FHefstA Huh
kA A 7)eA AFSboll A<= etch and rinse system} 2-step self-etching system©] 1-step

all-in-one system XU} &2 EH3SIX|qE HzA|ZA 9 242 Holurs s &

Hugoz 3He AR & At AEL e Aol mFAsi

73 =
HEA o] &
3-step etch-and-rinse A ZEnltt g3 Abo)dr
EQ AFol g i A7z ddATFo £ A

Agoz FH

2-step self-etch AFEvth a3 Aolsh £ ZTE Ho|u IRty oz FHE
2 Wi Aor, Aotd & Awe 4 AL
wad wel PR fAY FhE AdNE R4
2h-Ajo] F7%
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Ao 9z, o $4 ol WA A W, BE@ SEes vk F99
AxA7 AzA] £4S F 5 YOonE ALWOE APse] Fud AAZ ot
Z] o

A 2SEALS AN ABEIAL explorers Fojrol Y THE Rk ARE FAFH
Ao welel s HAAst RFANE AN S 412 bladeE AL
5] % 7] 7+ (super fine diamond)§ A}g-5le] FEre] By AS WA xﬂﬂ-{s‘u]— Ao wWe
Bl NH)TE BES A uvkelHel Wbl wi golde] w4 H23h)
As Aok FH= 3316}04 ZHAEHA AREE O oF g 1?%%‘] A&

< W74 super fine diamond bur ©} white
2 &2 Q1 A= silicon rubber point, 17H-&-
™ F-elel AAA = " +8&73]
TS Fola ﬂ@l& 1HS A7 s

explorer® o] HSHS w w3 WS o
stoneS AFg3le] Ea| RS A AT 4 Q)
brush 5& AF&3te] Al &g}, Soflex disc= <
% gk mE ke 9 qnbge o
e
2=

sholl 4 @ w ojof g},

ﬂ

2
tllo

1% 3.
A) Finishing 7] 7" (2558 129 blade, super fine diamond bur, white stone)
B) Polishing 7] (5 5-¥] silicone rubber point, polishing brush, super fine soflex disc)




A) A= FuAE 2]

B) H#&d A2

C) HAA=H A&

D) 7] Ao A7Fe] flowable resin 4§
E) u@¥ £ ofx 79 B 4
F) A4%F % 9% 79 HFdx 54
G) A= hujAt AA

H) #h7g 2 <At

3. 7|89 F43}7] (Back to the basic)

Rt A AN B Apole] ARAPE FEskE AYA AT oy ugkxAgel
NCCL®| WAo] APLS AU FHE A4 S 7dit= d34 A7 da=
olA 74 glE Aot 1?43; WEGS wggho] s dkd A-olrt
agEolol i, waatde osiAY AR F oahEE gES disr] A%
v 7} A9l mFzY L Fof il
H] -2 X AN WA AEE A% HydE 1hadt #2449 Holu Hael &gt
obe &4 B AL WE ogw soE AUt dojur] AR tuEE AR5

=
& mAge A A6 FA A8
=
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Cementation technique for tooth colored restorations

Aok HAA L o] w=s) WASWA A3} FEge) Hel 2 By Wasn v}
olgl herl 7 W) otxATe] EAS: RAAE A FEEel g 2Tt gl
S, Aol ARGO, F del AW F oaar v} Wd 342 AYE &

B FF AN Ael2Ee bl Ak agm e SR8 g3 o g 42
BE A AR A AXT] e BAolE W A9 SME G 2dol Aasd
4 aem el ofele A7 AWMEZ} Bastths o] A& oHA sha FAol
A FUT olel whek Ko} A4 1 FRBEC o7t Fasky AANRS Fu 4T

Cementation protocol for Resin restorations Conventional resin cementation Technique

Sandblasting

Silane Resin | Sandblast Adhesive g
- Resin
Adhesive C t
. . Tooth Primer Adhesive | Light Curing Emen
Light curing

A WA= 7 Uz FEEoIt IHY R FEEQ AEES Pentron A2l Jeneric
123 fiberkor AFE] sculpture, Targis, sinfony, bellglass HP, BiscoAF2] tescera ATL, “18]al
ivoclar vivadentA} 2] adoro 5 ©] Utt TGS AFES] EAEC] AT o] A5 FFH

dl SR X xveR fxl HAAAe 2 dEolBnE Zol7]d &olstth=

15 ol 9
ko ARbERl Als EAE A HAR A= BEg2EE B8 dWdA mlA X898 4
I F HAR QIR W BEeEs AlASL Aol & 1 9o JAAE =xEsto
AHEZE & 7 e 71 ntdsks Aoty dibd o ® FEEo] ol A& Y
st FFS oA T Aow FHIIE FuUnh o] ZREd A AE F A AL
Aol Ak Ago] FAH7IE b Ty 2012 maryan®] =3Ol Al Az A M
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o w dxlov, dF ARl o
o] A|7]1% At Sorensen©] HMH HALZ}
TUF B 2 10003] 9] thermocyclings 2] 23
stal HAAES &N S o] goto] AT Ay Aes F3 27|19 A At whel ok
3 2 A= A R g sk @A ol Rl

PR AFRAE AL T F23kA 71}

Cementation protocol for Ceramic restorations Combination of adhesive & luting agent

: — " Dentin Bonding agents Resin cement
Etching Priming Adhesive

Etch-and-Rinse Light-cured
Porcelain HF Silane Porcelain bonding resin X
Self-etching Dual-cured
Phosohoric aCid Chemlcal_cured
Self-adhesive Resin cement

At szl HA o] dobd HA AaE i AME ko] 23te] tiel dobr
L5 ek dobd A& Al A&FE A7 etch-and-rinse A 22§13} self-etching A| = O &
s o o, B3 R AMES S wel 5, olF T, AP sReR
s g dvk 29ar 2002 Aol A A A §lo] Aobd HAe o' 4 dvhal %

|
5l self-adhesive @ A|HEZ}F 533t A2 72 YHA ALk d72 AJHE®R}
o SAE BgSE dobd B Asdel Am thed, o A9e B A4 27
o] F-AQ1A Lolwlol st} Ty} AW O R self-etching one step A|Z~Fl¥} etch-and-
rinse one bottle HEA o] A7t Adoln=® shsh4 27t Tt HXl AJHE =

Qe
dsteol F£4 Frhal Hasal glon g ARgshx] olof gt

Selection tip of Cement . 4

Selection
e Resin Cement of Aoeept?ble
bonding

n>3 resin : Successful
taper: a = 2 — 5 degrees cement Technique
Tooth

colored

‘h<3mm | ———— Restoration

taper: a > 5 degrees

Farah JW 2008 Dent Advis
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New-generation flowable composites
Bulk fill and self-adhering flowable composites

L A&

5w FJERAAge] sk olF, B X sE=2 Aw 24 R HHE
FFor Ao e AFsIAA W Vst FAF FRO AuvER AAEHY
opztyt wldlelel AE dhAlslZaL vk ey, He gkl o FAEF A
TEL YRl HAZE (Degree of Conversion)s FE3st7] ol#-$H, Erl Alw[4<l
st oS Folar7t ofHa, A=Al 3Eo] oydu= A s AV AUk
53], o] 7kedl AR AH HF e T F5FS AR Ad, Hd rE,
dotdolyt FHERS] crack FAY ZS FEO A AANE oplste= HF 2
Alo]

Ao AuE oprlete FF FF0] gl dHX AsE oEd e oA da
BT sk A, 28 o A4S BAUE bondingZAb A i opghy} ol
AbgEHE A U S50 AltE o]F ol YIZE Al AlZPAre olFold 4=
Sl 2 S Aok ey, =Yoo HE bulkfill’F ‘self-adhesion’©] 7}s &
T4 B dxlo] &Eel 1 2ol 3 AS trpAA HAG HE 53 g
Aol A2 vhghs Aol AEE Aol 53 e s gotr izt gt

I &&

1. New generation composite resins- 39 3}83 =4
53 ddS Abgste] 95 o FHdE ‘bulkfilling’> o] A= A=
ANE=H (Surefill, Dentsply), A bulk-fill 53 HW& dejo] S wdozy F3
FEHe HALspee Jidem Mg w2 FA=E VM
gAY s WRo R AREsiT 1Yy, =& ARE HAE tiAl, HERAIE A 9
He BASHA] kAU, Aol wel ok Ulm F Fe Sol7kA Xeke A T8
A =i diF sk sl

L 19909t = As AiEA=E, HE7E dol obs uide]
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ZHEN7IE FHo] Ao, AHor e HE FFO R stress-bearing area®l =
ARESEAl il FE 59 AEolY linerFEHIE T2 AN H gt AT AUlE B84
| %12 “Injectable flowable resin”©] 2} 1. % 3} (G-aenial Universal Flo, GC Co., Milford, DE,
USA) SHES £, 719 584 dxlel vla o st #4585 FHo4 o=
L HakE AEd & o 384 dxle A w8 AvpdS aAdE fA =
o

AL Aoz WAL 9k (Figure ).

“Bulk-fill
flowable

I HE o]Yf Venus® . :.
=

Figure 2-1 Figure 2-2

resin”©] A7l = %1 =4d], SDR (Dentsply Caulk, Milford, DE), Venus Bulkfill (Heraeus Kulzer
GmbH, Hanau, Germany), X-tra base (Voco), Filtek Supreme Ultra (3M ESPE)G©] 1t} (Z1H2-1,
2). Bulk-fill flowable #%1-2 matrix®l] LFAFS modulatore} #2 FXE XM,

g
oleldt BATFE FFHI gel point (FFFHANN marinEAst e AGE

FAEA fEAel F43 "ol wAE AANDORM FF FE FHoIAe
% $¥S Folt Yotk E Az

EHEE kot T WHoR AFEL

ol el shuel AL UMANE e g

S A= s Azse TEE o Gy
Ao wW=H  4mmE bulk-fillings}aL :
023 FFFL NPT E Ansol

% 45 e TAR F8e B e

Figure 3
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“Bulk-fill non-flowable resin”= %< F& °©]o] ZA]% )=, Tetric Ceram Bulk-fill (Ivoclar
Vivadent, Schaan, Liechtenstein- Figure 3)%, #|Z2AFe] Aol w2 7]E2] bulk-fill flowable
composite®}= B8] S 2mmE capping® & glo] HFS/HA A&o] TheshaA =

T FE Aasetal, AgEL o] ARSARe] Ao S eI

Az xoJste] HE w=HAl wEe AR E HAAY JHES ST A
W AR hedE A Exw 4METAY MDPS S
Fotsk=d, ol59 QY FtEEAY7E &ueh REGSte] Aol (hhe Ak
smear layer® &dflstal A He] FrES ©3eta, AobEu]l collagen  network 2]
F2A%E FYstHA  gtE o] bondinge] EolubA "k olygh A ExwE
o] &35t filler &&o] tha W # XISl self-adhesive resin cement’} 7HHHE| Q31 o] &
|REo 2 3l “Self adhering flowable resin”, = *}7} 2 554 % Dyad flow (Kerr)©]

A E AT (Figure 4).

SPR

Smart Dentin Replacement

Figure 2-4

Figure 4

2. New generation composite- AH-8- W 2 E34 J32
Bulk-fill resin® 7Hd & A3 =i SuistE AR Aotk o W AT
FE3= A3 v ndES W] chair times X WEAZI 4 UL Aol FHj
Aoty ey, A& Wyolu Alge EAC wdt SEAe o= AHE Aol
Uetu=d, A8 ol s sdko] w5 A5 il VEE S F
AaL, olAZ g Az AZE 5 Ak ok=2? AR shade= universal®
grkAolH, 71E S5 "Xl
SAAY, AnA R wZkg &1 5 ATl o AV 2+
4mmE  bulk-fillinggoll AAA 7HE Fas deAEe T S5
o] Foj X =71 A & AHolt}. BT bulk-fill flowable resin®] 7] A H FE
gl v = FHEC] diF R W] wie] FAF AR 5
71<= hybrid composite resine ©|-83lo] FTEE dFo{oF SFTh(Figure 2-4). Bulk-fill non-
flowable resin> $HA] At 2 7]E2] bulk-fill flowable composite®}= @& #3714
Aol 7hsste] AREHAA = B de sttt
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o] bulk-fill composite resin®] T HLo] =4S HULsH
B Al bulk-fill composite resin<> 7]<= hybrid composite resin}
Ang et oled Aske Ane Fwel AHokde wasy
2mm capping layerg A -&35lel= A|XALY] AAE ARt A3
Ao FEFHOSZ 4mm bulk-filling 3F31S w oF52] wleHol A
HEE GG T £F Ao Q70 o
b Baw Aow ArEnt, AwHons AEe 58
Attt 3%dE 235 YER® 7] hybrid composite resin®} H] w3} A =
| 87 felah glebe Ans dea 3l

O{N
]

i

EI
N
O:

e e i
o

ofN ol fH X
o

Self-adhering composite resin 2+ X =™ =Z Glycerophosphate dimethacrylateE 3 S5},
Hzragol gl7] wiEo] A&st= A WA layerv A& HeE ARESHY] 0.5mm
olste] 7= brushing motion® = Z-gsfFojof gty A7E FAE H9 Azl A
7143t bulk-fill composite resin®] ofUt} IHE R W ¢S o HE F FTF
st A2 W w2 BA4S dUehdAl "ok AlzARe] ARSI =

F-oll = hybrid composite resins A&t A5S FEHSIES A A SFAL
Utk HZo] AdAT AIelA TIEY W vz R HERY A AH
ARgetal E A7 HAY HAE AR o, Ao AR A

o3

ud e AFYL nglonm AAFo FF £HA o Fx

l

i
=2
i)
D
X

o
i
it
o
it
>
o
e
ot o E o

[o & ¢ g
N

3. New generation composite- Y4343 A& A 7|3foF & Tips

<bulk-fill flowable resin>
- 4mm7bA]  bulk-fille] 7FsEAIN,  HAF O 2mmye ARE 9 VIS FAF
758 U3 (hybrid composite resin) S AF-&35Fo] v A,
P&

- FWEZL %3 shaderl TRESHA ekob AlMIA 2 7vh 2 RelAe A
oro A
s = N .
[e]

- B ¥ bulkfiling WHOE HNEFDE e RN TR
HAarzE A,
- Plasma-Arc® 9] F33H7] A

iy
oy
ek
o>,
ol
A
N
oy
b~
ol
!
fr
>~
>
oo
ol
Ry
=)
M

<Self-adhering composite resin>
- A WA Fol HFE HESER 0.5mm ofske] FAR AL
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\i

Fag WS ARESte]l AS 5 & A (BulkfillingdhA] 2 A).

. 2&

Bulk-fill composite®} self-adhering compositei= ©}2] AlZke] ¥ g% 3xdo] A 7 15 #]
1

Fe AMRE ARE AV A A AES fHHE olsd WE o
wESE ATeh g7zt AgAE wlolEst Bad Aow AZHAT TAY FHE
M5 BE AR ddor ALEY A4S Fde Mua $2 gyl o} Ad@
Zo7h e g oz Atrg
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Repair of tooth colored restorations

L0 BN
Bl >
> re

AA st Aefet wE

N

DIRNY
o

]
amalgam, gold ‘s non-adhesive restoration®] # WA MBS AA T wA|AT SFA|RE
adhesive dentistry®] ¥ 3} minimal intervention® =2 2] trend W 3}7} & 2]HA defect”} Q)
(<3}
AN

£ PR A A F Repicds ENol AFsaARon 4A DyANE wol s

Restoration®| secondary caries, fracture, staining -5 59 defect7} TAI}HS

of sl wSs sk QJJJ} 1%, SHA] &+ Stu7b 29%= U$kil, WSS o Xk
T2 B 92%7F A3 vtRo® 3 A o wFo
8% -o|t} (Gordan 2003). o]+ f-Elupete] Agol% A thEXA For=
tooth colored restoration®] repairel]l w3k 7to]=g}lE& A sl B+ A2 on|7 S Aol

o]

AT o83k ddbARl X A Al layer Holl 583 1 A& o4 ZEHE
B33l homogenous$t material ©] = o= AWHA T Aol 15um9  oxygen
inhibition layerE‘H:‘ n 53t SR 7 F5-8 zoneo] E=ASte] WAL gstHow FRA
S PAst7] witelth vbH A Ul 24 2] composite resin®] aging VNHE T

Aol A2 o] 9]l = hydrolysis, micro-crack & 1 &]7}A] WIS doy|m AyH o=z A2
$ 4R Azl JhesAe AdAY. AFRAHO R in vitro A Fol A water storage 2
aged resin®ll = S 1T Qlol= 15% A 58% Ao A 4= + flFol ¥
Atk (Fawzy 2008, El-Askary 2009).

Aged resin®l| 2] #]ZF2 chemical interaction potential®] o] A2 ArEjo]7]ol primary
mechanismS mechanicalZ¢] %™ Macro- Micro- feature= YA FAo] 73tk HA
macroZ:<l 2003 Frankenberger/] A58 HH, Cl 1 resin®] repair/\] AHUFA box prepTJr
undercut, ~12] 3L occlusal dovetail=- —r‘}ig ) 9] marginal integritys Pl S o 23]
dovetail S = #°] 3 F9l3kAl =2 dye penetration H|-&-& H.ITh (Frankenberger 2003).
L3t Shene Zl°o] 1mm2| slot HENS| retentive form= 4 ¢ Z3=HS H7Ist =4
material?] Wt Ad¥d = AE Borw SEMOw vd HofE HIlE3A

& stress’t 5 H FE A3 repair strengthell =355

M

H\L
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(Shen 2004). we}A] macro-retentive featuret™ 3 & FFE vX A FAY 238 o3}
A7 Re® A WlE + stk

U2 © 2 micromechanical3t 245 29 B micromechanical strategy®] 7]+ surface

roughnessE S 7HA1A A WH S 74171+ A o], grinding, sandblasting, acid etching ©]
MZFEA 7 241 deEFEo|th 94 grinding?} sandblastings: & W], 22 =ws°] o

e roughening WS AL AHE T =REEWE ity A9 o] Aol
7] wEo] o5 A% wlaelzli oA AN, EuEE A AMZ T} roughening
o

Hol 19 A fle A9Eus woxE 7HAS T Aol EA4& of" Al %ol 3
A I &9l A= controversy otk Folth mEkA ALAHS=E 7]E resing EHE
bur® A|ASHHA repair HAHS AAESTE S P # grindinge] oFA7MA =
practical choice”} 2 = AT} T3 micromechanical®] VFA] 9} B QI acid etching S = ' o]
7hH, AF8-3F acidoll = hydrofluoric acid #4F¥} phosphoric acid ¢4 F F/7F 9l

A, EAF Aol #3 Broshd A A#E HW O E ojw A Wl vlEA &
BE, olF AHXE Qe control LFH T W bond strengths R T (Brosh 1997). T &
Ao M= B3k AFE Ho|=d| ©]= exposed glass particle®] 713 8- ¥l o} e}
resin matrix®] softening?} porosity S '%al7| wio]etal A STh (Papacchini 2007). 2 &
2 0 2 composite repairdl Al EAFS ALE3FA] = A O F consensusol] =3 St 1A
gk o]o H]&E)] A4k 53] defect”} resin 2 tooth substrates R T w JAAHo=R
HelstA AHEE g low, BAtel] vs] AWl ARESE o Bk Qb str] ol
ojgfgt A WA Hu], =, 2y uH|oh, £dS FH S Surveyol A diamond
bur, bonding¥} TlEo] 7Hd WIMSHA e QIArh. spxwk Xl thgk Q14E etching
ayole 2] SEMOZ 8913819 S |, Fawzy 2 El-Askary 25 ©14F0] resin WS 2
& WA 7] K] HgS B3Itk o] & Phosphoric acid®] 7]5-2 dustt} debris®] A|A A
Lo sk ¥ superficial cleaning effect EF'—O]E}IL A2 YE F Atk dH-o| A= phosphoric
acid AF-& <l bond strength 745 L AT A% AT (Kashi 2011), 2 &
At 3dE AE HolBE ALES %XVQ 28+ 3l Aot

o
T
T
o
N
.l
Ir
o

Main2 mechanical®] A| 9} chemical adhesion®] =225 R = AAE gt aA

= [e]
I Ao A £& AF}E Bl silane U, 7HE H 20119 Kashie] 9= Huyjgt

T 1_

% 15 3 67049 water storage T oA 2]k Silane + Bonding wol 7HE 2 2
S HT olfEE, Aoy oE d WA Aefo] 3+ filler’} Silane®} Siloxane Z
ohe A 3FAL new polymer matrixe} A st H&= 22 A S AT Irregular

surface®l| adhesive®] wettabilityS ¥ FA|7] = He F714 < g3fo|t),

Aged resin repair =215 Q.¢FSIAFH X olofli= defect removal, phosphoric acid etching,
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bonding agentE *}&l|= %]-8-3}3L, resinoll = defect removaldt¥A] surface roughenings: & Al
of Ald&}al silane HHE 3+ 1:}% bonding agentE 483t} o] % flowable resin® =
intermediate layerE P st #HX TS gt (Fig ).

Summary

Tooth Resin

Defect Removal Defect Removal
+ Surface Roughening

Etching (Cleansing)
with Phosphoric acid
Silanization

Bonding agent Bonding agent

Flowable layer Flowable layer

Fig 1. Summary of aged resin repair procedure

=92 Ceramic repair 3% ¥ AAAF7F S AR Wol FA = w2 olal
Y5 JFES HAT (Ozcan 2002). tF-Fo] et
gt FZRE A= Aol Ae E7153] micro-mechanical ¥} chemical$t 247} 5 Q. 31c}
199411 Thurmond+= air abrasion, hydrofluoric acid, phosphoric acid, silane, primers TF% 3t
g 3tstd QA58 v st =4 chemical 2.0} air abrasion®] Y E2F2 mechanical ©]
83ta, 53] 37]€¥ thermocycling $° HHS F8sttta AF W Th 2004 Shen
abrasione] U} HF 54 810} o] 4gelt 7l v $& A%e nelta sjsith w4,
1998 Shahverdii= H|5:3gF A oA sandblast, HF, silane % silane%t ¥ o+ wj-$- w2 A3
S XY= silane x| X+ 33l sandblastt} HF % 3hupqk wl ++& ¢ & 2%
Hl A3}lo] A mechanical H.TF= silane < chemicale] U =83t 223 YW=
a8y AELS 9A] sandblast, HF, silanes =5 A &&oF stf= Aol 20
A

Magdalena®] review =X %= 2 AES g9 =3
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o] T =4k AF A& ARl FoefoF gt 5% =4S V] o® PFGOl AREH =
Feldspar= 2-3% A -8-3l|oF gt} All ceramicoll AFE-% & XA=™ F Leucite-reinforced 7€
Ql Empressi= 60%, Lithium-disilicate 7| € <1 E.Max Pressi= 2037} % A3} t}. Cerec block %

Ql

Feldspar Z| € <] VitaBlocs Mark IIi= 2-3+%, Lithium-disilicate 7] €<l E.Max CADT 20% 4
g3job @}

Silane A &A= 217 & o] St} Silane -8 ¢ U5 strong siloxane bond, &35
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9] A wash out H&= oFgtFo] FAHET F, Wewt @Y= A FFl VY £

2d 100% heat air’} k3t 53 9]F5 S I silane¥} ceramic?] WHS AFE S A
A3l Zgk SRE A g

}H, sandblast® roughnenings A] 3§t & &

Agstal Fe] AMF Axd o] %

U} bonding agentE %-8&3}al #X

Ceramic

RELGIERS

HF Etching Rinse 1m, Air dry 30s

Silane Warm air dry 30s

Bonding agent

Flowable layer, Resin filling

Fig 2. Summary of porcelain repair procedure

Resin repair =22 o8] SAHS 2tal AARE 919 {2 olsfstar Y &sA &3t
o A 8 SR e 8 5 dg Aotk
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