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Universal adhesive?] &2 2|3t o|s

s P=F
Dami Park, Deog-Gyu Seo
Mathstn X|o|stoistpl Kot EStu A
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Universal adhesive total-etch®} self-etch 42t A]AElo] RE A8 7}=51 W8 A2 22 Yol 4] SsiA| AL
%3 Itk 10-MDPE Universal adhesive®] SiA12] 71A4] @ 401 A4l 9] 7154 & -1 (functional monomer) &, Universal
adhesiveollA] 83t Ag-2 st} AR JAoA] Universal adhesive= Total-etch, Self-etch HHlo] & & 7l=sicha
A7 o, & 5 o™ Mz B g A8t Ao] GabAQlIztol tish szl vh= glot. wakA] & AWl Al= Universal
adhesive?] 7]221Q1 E441} 10-MDP2] ¥ &Hof ti3l] 2715}k, Total-etch®t Self-etch B4 Z}zko] & g 5of thsl| A 2705}
2} sie,

Key words : Universal adhesive, 10-MDP, Total-etch, Self-etch

A= s HAARZ 20119 A5 543kl 53] 10-

MDPe} 22 7154 -1 (functional monomer)

A 2| 2hg G2 AARE pEE] AR {4 9] B¢ X d B opg} A|2F Yo} 54 F OY
£ 2t 2AQ1 7EE AEggton, E3] Adobd St 718 3ke] skeb At 7hHsstA ko] o A&
o] QPG A Rl FaF 3L 2449 2 HA R W12 94 AN AL o]0 u}e} Total-etch, Self-
of It} 7|9 Total-etch ®A|2 =2 =& A etch, Selective-etcho] theFet -84 B Alzhe| 3t =
SOHAIRE, &Alo] Bidslal 7)a W ETL Eof ¢ &0] Zepo|HE AMEE 4 Gl W8 HFAA EA Y]
A Aghd ol oldch ¥hA Self-etch WHA]S Abg-o Universal adhesive= 2} &2]9] @39} 83}
s W AR Qlal ek gzt o] BEsh Tejal Fak Qg el e BAlol Ftehe FA
ZA7E A 023t $A|E FEslaiat AfEE HzF A|AElo 2 Zhgral Qint. oY Aol &
Universal adhesive:= 39| A|&0 2 Total-etch, HFs}A] AFE-E]= Universal adhesive®] ZzFeof tf
Self-etch, Selective-etch AekS R&E 88 4~ 9l= Bt A7) 23| 31 Q) o) Al Y AFoll A Universal

Coressponding author: Deog-Gyu Seo, DDS, MSD, PhD

Department of Conservative Dentistry, School of Dentistry and Dental Research Institute, Seoul National University, 101 Daehak-
ro, Jongno-gu, Seoul, Korea 03080

E-mail: dgseo@snu.ac.kr Tel: +82-10-6256-3182 Fax: +82-10-6256-3169
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adhesive A& A] Total-etch®} Self-etch & o™ %
I R B x}83l= Ao] 28 yWks] gzl vt
= i} weha] E gl H o A{+= Universal adhesive?]
A 4 @491 10-MDPo|| thefl Lol 1 o o}
7} AA| AAFo A Universal adhesive AF& A] Total-
etch®} Self-etch #]-8- A eFof tjs)) Lol 317} St

E
k
oj

(smear layer) |
matrixZ = ZAI7IT} o]% Zatooist WA} I

E3to] &35 (hybrid layen) & F/d3ta HP o=
)] 7] A1 Resin tags7} EA=| o] st Hzrele o
_,,]o}ﬂ] g}, o AlolAo] erl: o}yﬂ AFEAE AL A

az - =
& 5 NEe] 2 5 Qo] &4 AR} F8
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an

| GelE BAEo] &% WaE W] ik 4
Mol Akl & Hedo) thet H% Aol Wobd
2= 9lo] Mol MeEnz o g AMEA] 3= Selective

enamel etching 7|5 o] &3] E4H}.

32, Self-etch 2 0] A AFOFRI-2| 21 Z2H

Universal adhesive”} Total-etch®} Self-etch”} &=
= 715EHA | AL 71EH o7 10-MDPe} 2 At
9] 71574 EXxH(functional monomer)E- &+
akal Q7] witoltt =& 10-MDPE 23FslA] o8
Universal adhesive®] #A= 7Fs3bd 128t A&
T AL & FoA= 10-MDPE AAEAT-. 10-
MDP% Universal adhesiveo]] &% 7154 2
o, 142 A o] 31514 P 714 43
& FAT= A JgS St} 10-MDPE ths
I 2o N1AS Bal) H2F S-S Astsict A, 10-
MDP+= Hydroxyapatite (HAp)9} &k oHg 2]
Ql o]&A3tS g Asith 10-MDPL] ¢14H7]= HAp
9] ZH¢ o](Ca?")3t ¥H-g-sto] MDP-Ca Y& 7343
sl=t), o] 98 B84 (water-insoluble) EAS A
U Az Ado] R0 o) HelEe AoREH K
33ttt E4), 10-MDP= H2; AdolA] A-17] A
} -9 (acid-base resistant zone, ABRZ) AS &
toh. ABRZE= Az Al a0 £A8ke] ¢H.9]
Aol tigh oS Alat, Sl A9
ARkl A7) Aol Az FHAL =olrh
A, X 10-MDP 7|5}t Universal adhesiveo] A=
nano-layer 27} 2 Awol| A TZE T}, o]t
Tz B2l £2o)x 24 uld (ayering)S FA8H

o, l‘°1'
e oy

o

Y ML o ook
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of, Zof| ti$t A= S7HA H&A Y] =24, 3
814 Qb gdoll 71ef gt v, BE 10-MDP 7|1t #]
FollAl YA nano-layer7} ¥ == A2 ofY
B2 nano-layer A7} XP7] H2HEo] ZHH o7
S nx|= AL ofd h:}b U, 10-MDP=
4-META, Phenyl-P 5 ﬂ‘e 7154 B Hoh
S A AN R AR S HojEh o= &
UH gl (amphiphilic) 10-MDP9] HE3F 12 &
t}. 10-MDP9] & & Foll= 735t IpAd= 711 ¢l
7](phosphate group)o] %1iL, F7tell= 425473
SH3kpa AREo] Qlom, ThE Zoll= vEaE
E7](methacrylate group)< 7F4 FxIujAd -3
1

Zlt,

o ™ 1:1

™o

O

N
-~ =

CHs
HeC c/ OH

|
\CO—O—(CHz)m—O—P—OH
]

=
g
a
19
off
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m H>
ll‘
i
zld
ox,
OlF
OiN
fo
o
o
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o
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=
3
=
(92
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=
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Q@
=
)
av)

Umversal adheswe—~ Total-etch & Self- etch A
2 R o] bt Bl Ao A4 <)
Aro| A Total-etch, Self-etch & o] WHAlS Aled
A dA] sz 8= gict Universal
adhesiveoll Al &A1 9] pH & HEgA 3t ot

3= Ao

Zof oist =k ®A] Aol J&F= =t Universal
adheswe—t— AP (pH)ofl whet ciAl = Mild (pH = 2)
= Ultra-mild (pH > 2.5)& E&F¥c} Universal
adheswe% HFd o] = e degyo
B2 QlAto 2 AHRALE Algfsh= Zo] HEAate] 3
2+ 7w Aol g-glsttl Mild, Ultra-mild €}
Universal adhesive A& o+ AR A] Hedzl o] AbRLA]
S NS ), HFA o selfetchz 5 485 A
Bl fojeiA B HEE AEs Bt iR
Universal adhesive®= Mild =& Ultra-mild3t A= &
7HA B &, HEZ ol st E‘@ TH2
L W&o Self-etch RE==2gt 13‘%_} 73
FEHY| vA7]AA Torx]a Rz}
ol gt J&tgo] HAad 4 AU
Al Universal adhesiveE AH8-8 79 2ol
ez 0 2 AFRLALS 5= Selective enamel etching©]
HAET 1y dAdolA] HE AR Ao s At
A e|el= Aol 7|E# 0 ® o]l o =X] A ot
o] = &d 4 Qt= wAH =3 A
ot ko] o= o] Mild EFee]
Universal adhesivet= Total-etch®} Self-etch A]A
e 7+ F2ol] f-olugt ol Uik Aot
Al jﬂftfﬂ' ARRA 0 &2 Q15 Febll Af-e] HEdv
A Y 7hs/dol e g,
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AP+ F =] 2 (Regenerative endodontic
Procedures, REPs)= % Z#]3-5+0] 7)1 d S o]-&3) L3
& AT R SlEAA XT3 = 249 A%
Al = 7Hs sl sk &4 olth
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$- bracket¥} wired] block-out& AlsalA] kil Q1 Y3gh i) 7|0 Ao AFHE wax-up
A5 0] 7Hsstth (A9 2, 2% 3a). B2 7 ol4e] 2H9jo] 7tsahy, 2] Axlol thst
g F CAD softwareE Ah-g-3to] thofFst 2 AZS 3t vl 9 Fr) 7bsebal, ol HohE &
ol 7hsatrt. xjof F o K2 bracketE A A&t A W&ol 7t 4 (reversible)o]2k= g o] Qlch
A} gingival lines 73 A3} 22 A43A|9] W A8 wax-upo] $EEH 3D ZHEIE B3| &
FEE] (2¥ 3a, b, o), TFSH %o} library 2 A& = S 2Yste] 83 5 Qtt FxjolA X8 A, &
55 283 A" wax-up (2% 3d, ¢, ), 1] 3 W] 2 H)wete] HolE 2% 91, Baed Agane
H %]o}& copy-and-paste 3lo] BHsh= A 714 @ 93 770Z putty indexZ A &ste] AgE 4> itk

= 2. FUAINHE AFRSHOIA Y=
(a, b) Aot WZ20] diastema?} Q= S| LZHLH AR
(c.d, e) FZEAIN (Trios3, 3Shape) & AFRE}0] QIAINE & 321 B O 2 A|2tafet 21t

1% 3. CAD softwareS AF2SHCIA” wax-up
(a, b, ©) %= peg lateralis7 Q= BHako] AAAA0IN LA bracket H|7{3H D
(d, e, f) &= peg lateralisO| CIA|E wax-up2 A4St 2&
(g, h, i) TFE= @& AfoF S232| 0| HITH= 2|05 copy-and-pastedt wax-ups AlSH 2&
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33 4. A" S 285t diastema closure 2832 2IZ4E 11
a) 1A B Z7 S deep bite Q2 QI3 S AE|R| §h2 Alot &
b, o) I LS S wax-up Al 2&

d, e, f) 3D ZZHE

o~~~ —~
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AT B 23 2 JUHS putty index A2}
g, h, i) putty index& AFE5H0] E&2 2 AY 2 A[WcH 2&

42| At0| diastema

FH

o] e Hio) wxdstal g By AR5
= 13k ofd 2 1 o doful 5= A
o] o, $hdgt tXe TR A AL ohdely B

249 U 7149 B8 B Hrk w44 A
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J™S5. CREs 28t d

2|12 55 AYaE
(a,b) #12 ™, #21 AHHO| diastema 2|5 A
(c, d) #12 HAH, #21 HaHO| diastema =5 =
(e, f) #12, 22 peg lateralis 2|2
(c,d) #12, 22 peg lateralis =2 =
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ol %o} APl F7kebe Wao] whEch. Weby] Bk BEAHQl o2 A njue] 9.4 Meld 4 9ok,
Key words : 0|E2H, X[CHX|HAM A=hx|0|8 walking bleaching
NS Alel F817] flsfiAlE, A1 A rilE F8f Wl
B oANe NS 3, Bash A4S Ha AAE 5
AzFols BEe} A4S EAo] 22 A2 o BE 2Bow oolrl Zo] HgHsi. A8
2 Au 2] oA da] AlLE Il 9t EF njuy = 917) E-2]% (walking bleaching) 9] ©HAE 3}
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Pre-operative virtual rehearsal surgery
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59 X 2upd g 2R X 2F F4: 2ot Aol
CBCT——I A 71|

Alveolar Bone Fracture Mimicking Horizontal Root Fracture:
Diagnostic Value of CBCT in Dental Trauma

sy
Ukseong Kim

HMCHet W K| atcst HEnrt A
Department of Conservative Dentistry, College of Dentistry, Yonsei University

xE

oA ZIeoll A 2319 ATRPAY ARl P FHolL FAIZo] wet Kiste] SA7E 9l 4 Slek. & Felola 12
AV AL 43 212 wo] o)4lEl FAR oA BRjolq CBCTS Bl W3 A22 2t Aote] 3494 Wil wake
Sl 4 glch olaie 2 Aleiat el o) 4ol vigo 2 AelE Aok A s| ST resinvire splint 4
Ashgick. 2 2ol 43 A2 TR 29l 4 9l ARl CBCTV Araains} |2 A4l 38 oj8e o A2z, 2
7] 2% 71olM CBCTS YAH 7418 Boleh. 53] 2029 A Q0 2 ko] 2HAF B 9ol H4 FOV
o A% 94 Slol A 3851 28 4 ek,

Key words : Dental trauma, horizontal root fracture, alveolar bone fracture, cone-beam computed
tomography(CBCT)

ME (extrusion), ¢FdeH(avulsion) 5-o] Sltt 249 &
Froll wheh 2= é of g nLE 27| A A &
Zlof o2 23 A zolA AA] 2 HSE 2 25t Zitho] #xto] o o Aot web 2

A8k, &g X &2 oF 5%E sk Ao 7] X Al A5 G AAME AdEshs Aol ¢
2 1yuEgl O e u)$ gofste] 2 o 835l

(crown fracture), %<+ 34 (root fracture), %|3¥-%] International Association of Dental
= 3P4 (crown-root fracture), X|Z& &4 (alveolar Traumatology(IADT) 7Fo]=2}Q1(2020) (3] <4
bone fracture), x]o} X & (concussion), oFE+ skafo] 27 Al o ZFE 9] 23} HIARA ZHode A
(subluxation), ZW'er(lateral luxation), &€+ shH, E3) Aol AR QAo AE A 339 A
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Microscope Center, Department of Conservative Dentistry and Oral Science Research Center, Yonsei University College of
Dentistry, 50-1 Yonsei-Ro, Seodaemun-Gu, Seoul, Republic of Korea, 03722
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