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Influence of Finishing and Polishing Methods on the Surface Characteristics
of Bulk-fill Resin Composites

ISHII Ryo'?, IWASE Kei”, AOKI Ryota"”, HAYASHI Kana", ARAI Hiroyuki",
KAWAI Yoshiharu”, TAKAMIZAWA Toshiki"? and MIY AZAKI Masashi"?

DDepartment of Operative Dentistry, Nihon University School of Dentistry
2 Division of Biomaterials Science, Dental Research Center Nihon University School of Dentistry
(Accepted June 17, 2024)

Purpose : The object of this study was to examine the influence of finishing and polishing methods on the sur-
face characteristics of bulk-fill resin composites by means of surface roughness, gloss and surface free energy
(SFE) measurements.

Methods : Four bulk-fill flowable resin composites, Omnichroma Flow Bulk (OB, Tokuyama Dental), Estelite
Bulk Fill Flow (EB, Tokuyama Dental) and Filtek Bulk Fill Flowable Restorative (FF, 3M Oral Care), and a struc-
tural color resin composite was Omnichroma Flow (OF, Tokuyama Dental) were used. Specimens were prepared
using polyethylene molds(10.0 mm in diameter, 2.0 mm thick). Three groups of specimens were finished with a fine
grit diamond point (SFD), and three with a tungsten carbide bur (TCB). After finishing, one group from each type
of finishing was polished with diamond particles-impregnated silicone point (CMP) and one group from each type
finishing was polished with aluminum oxide flexible disks (SSD). A baseline group of samples ground with silicon
carbide paper (#320) was also examined, and the total number of groups was seven. The average surface rough-
ness (Ra) of the specimens was determined using three-dimensional laser scanning microscopy (LSM, VK-9710 ;
Keyence). The surface gloss(GS(60°))was also determined using a gloss meter (GM-26D, Murakami Color Research
Lab). For SFE measurements, the contact angles of three test liquids were used and contact angles were mea-
sured using a contact angle meter (Drop Master DM 500, Kyowa Interface Science).

Results : The baseline group showed significantly lower Ra values than the other groups. Most resin compos-
ites showed lower Ra values in the SFD+SSD and TCB+SSD groups than in the SFD+CMP and TCB+CMP
groups. Gloss values were significantly higher for the SSD polished samples than for the CMP polished samples.
Most resin composites polished with SSD showed significantly higher SFE values than the other groups.

Conclusion : It was concluded that the different finishing and polishing methods used in this study affected the
Ra, gloss, and SFE of the bulk-fill resin composites.
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Table 1 Universal resin composites used in this study and their compositions

Resin .

. . Filler
composite Code Main component * Manufacturer

contents

(Lot No.)
Omnichroma OB UDMA, dilute monomer, zirconia-silica 69 wt% Tokuyama Dental
Flow Bulk cluster filler (Tokyo, Japan)
(21102)
Estelite Bulk EB Bis-GMA, Bis-MPEPP, TEGDMA, 70 wt% Tokuyama Dental
Fill Flow inorganic filler-particulate, supra-nano-
(8228) spherical filler, composite filler
Filtek Bulk Fill FF Bis-GMA, UDMA, Bis-EMA, TEGDMA, 645 wt% 3M Oral Care
Flowable procrylatresins, silica filler, ytterbium (St. Paul, MN, USA)
Restorative trifluoride-filler, zirconia-silica cluster
(NF34174) filler
Omnichroma OF UDMA, zirconia-silica cluster filler, nona- 70 wt% Tokuyama Dental
Flow methyl-eneglycol dimethacrylate, radical
(0412) initiator, UV absorber

UDMA : urethane dimethacrylate, Bis-GMA : 2,2-bis [4-(2-hydroxy-3-methacryloyloxy propoxy) phenyl]
propane, Bis-MPEPP : 2,2-bis [ (4-methacryloyloxy polyethoxy) phenyl] propane, TEGDMA : triethyleneg-
lycol dimethacrylate, Bis-EMA : 2.2-bis [4-(2-ethoxy-3-methacryloyloxy propoxy) phenyl] propane

*Resin composites data provided by material safety data sheet.

Table 2 Finishing and Polishing system

Finishing Bur Code Model Manufacturer
Super fine grit SFD SF102R (ISO #17, particle size less Shofu
diamond point than 25 um) (Kyoto, Japan)
Tungsten carbide bur TCB FG7714 (ISO #014, 12 blades) Kerr

(Orange, CA, USA)
Polishing System Code Model Manufacturer
Compomaster CMP Silicone base (25%), diamond Shofu
(one step system) particles (6 um, 75%)
Super-Snap SSD Green : @ 12 mm disk Shofu
(multi step system) (20 um aluminium oxides)

Red : 212 mm disk
(7 pm aluminium oxides)

HEEEE T CMRE L2 b ozl & L, BEZ{T-o7,
INSDRFE, MMKES Y avh =g FR—r3— A OB, MREEBEETICN LT, 7nEe—% —

D #320 THFYI L Baseline & L7z, A OB 120 L (Torq Tech CA-DC, € # 8IfEfF) o [alfiEs % MEffE
T, SFDH2WIE TCB2# L7 —F—EUNY FE—X DIREET 5,000 rpm & L, fifE#H 1.0 N DT CMP T 15
(VA vy —F—E v, Y FEYERT) 1235 L, M iEE X O SSD @ green & red DIET 15 #3 >, JER:
HFFIZ BT 2 FIE%300,000 rpm, fiE 1.0 N O%&H4-T 30 KTiro7 (Fig. 1),

Wi, T x5 D (AT200, Mettler Toledo, Greifensee,

Switzerland) Z AW CTHBEZER L TL Y Vikh OTEE
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Wet-polish with #320 grit silicon carbide paper and air dry completery

Finishing Finishing Finishing Finishing Finishing Finishing
Super fine grit Tungsten Super fine grit Tungsten Super fine grit Tungsten
diamond point carbide bur diamond point carbide bur diamond point carbide bur
(SFD) (TCB) (SFD) (TCB) (SFD) (TCB)
Polishing Polishing
Compomaster (CMP) Super-Snap (SSD)
Baseline | | SFD | TCB SFD TCB SFD TCB
+ + + +
CMP CMP SSD SSD

Fig.1 The finishing and polishing flow diagram employed in this study protocol
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Table 3 Influence of finishing and polishing methods on surface area roughness (Ra, um)

Baseline

SFD

TCB

SFD
+
CMP

TCB
+
CMP

SFD
+
SSD

TCB
+
SSD

OB
EB
FF
OF

236 (018)**
241 (0.21)**
240 (019)**
245 (0.27)*

187 (0.14)®
176 (0.24)®
202 (0.25)%
185 (0.14)*®

154 (0.13)™P
145 (0.23)PB¢
171 (0.16)*
160 (0.10)™P

135 (0.22)™P
1.23 (0.40)>°P
158 (0.25)°P
143 (0.10)**B

155 (0.24)%®
1.13 (0.16)"°
1.31 (0.50)P
140 (0.22)*®

083 (0.15)°
0.76 (0.32)"
0.87 (0.20)
075 (0.18)%

0.76 (0.06)*°
0.66 (0.13)%
072 (0.22)%
062 (0.10)¢

n=10, values in parentheses indicate standard deviation.

Same lower case letter in vertical columns indicates no difference at 5% significance level.

Same upper case letter in horizontal rows indicates no difference at 5% significance level.
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Fig.2 Laser scanning microscopy (LSM) images of resin composites after different finishing and polishing methods
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Table 4 Influence of finishing and polishing methods on surface gloss (GU)

SFD TCB SFD TCB
+ + + +
CMP CMP SSD SSD

Baseline SFD TCB
OB 0 (04)"E 7 (0.3)°F 194 (0.2)*°
EB 2 (0.3)%F 3 (0.9)% 190 (0.6)*°
FF 36(03)"F 53(02)bE 162 (0.7)"P
OF 49 (04)°F 6.9 (0.3)"P 189 (0.9)

( 430 (26)® 550 (14)** 540 (12)*
(12)* 405 (16)*® 576 (1.8)** 571 (1.9)*
(18)*¢ 405 (1L7)"® 538 (19" 536 (20)**
( ( ( (

1L9® 399 (19" 544 (15)™* 542 (1.9)*

L.1)*

n=10, values in parentheses indicate standard deviation.

Same lower case letter in vertical columns indicates no difference at 5% significance level.

Same upper case letter in horizontal rows indicates no difference at 5% significance level.
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Fig. 3 The total surface free energy values and three corresponding parameters of the resin composites
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Fig. 4 SEM observation of resin composites used in this study

Py LY rIZBWTH, ZDOEMME X Baseline & [t
BLTHBEIONS 2fizn L, CREFERICRVWHEE
ML, gz 32avA Yy FLYrThHs OB
BLOOF 1%, Rifg% 260 nm & L72ERIR7 4 7 —%%
Owth&GH I3 L THEazREALTRS, 2D
720, YW—OKREETHHRR7 4 7 -0 FHIEIN D L
EBIT, 74 7= -ILHmINTe L7, HHEER

OREMEINE L, BREDSES kot E2iohn
7%, %7, EBIZOBBE LU OF D7 4 57—k 1 bl
72200 nm DERIR7 4« 7—%EHT 270, fhpa v R
Sy LYV ERBELT, OWTNOBEEIEE X WS
ZAIZB LTS, Raflinsim b/ E <, HRED R b
fizRLEEL>NLY, —F, FFIE, /74 5 —
DOMRINI Y FRAY—7 4 F7—%EH LTV,



MRFERSE Vol 37 No. 1 2024

WRERELEDEMEICE>TIZ I IAY =7 4 7 =05
L, IORAEHE B X OGIREICE L KIE L 7 1hE
s 2 5N,

WRELESRETHET 2, WTFhoary Py L
PITBWTH, Raflild SFDBEE TCBREE OMICH
HAEFRD SN o7 b 0D, JIREIZE VLTI TCB
BRI b L C SFD BECH ISR MEZ R L 72, SFD I,
2Bum DA YEY FIRRNEZBEELZbDTHY, I
ko Tl E s, MR 54 v & v FIRRIC X -
THHHIZ NS L 22505 Raflild/NE %2500, #
7 BRRIR DR L 72 2 & TR IS EZ RIFL 1]
Bt 2%, —, TCB IZYIENIC X - CIHEBIEITE %17
I, 2 Y v ALY EEBITT 4 T —%H—IC
UIMIT 2 22505, RafEDME T T2 & &I, Evek
REDBHR SN L EZ SNk,

KT, WHEEMGTHET 2L, wFhoary R Yy b
LY 2B W THIBBEIETR IS LT SSD T Ra 2y
BIETL, ARIEEVWEREZRL 72, CMP 1%, B
DEOT A X E Y FOMMCR 2 /4 L, A oitRos
M RE LRk EY ) a—varziiatte LT
20 ZoRAL VIR, av RSy LY R L
T2 L, MRS T LI LA, BEERESHVNS OIR
REL 2o TERMOMIMZR D IR Z Lic k> THHEES N
%, LoL, BA v b EHEAR L oI, o
SEEVIIREEICH D, RIFEICH) LY 2RI IREMED S
2%, 75, SSD TIHKIRD R4 HWLT L T =7 LKL
FOMBROF O RV IELE = L icEE S hTwe Y,
F4 ZAZIRE >TSS, WHHER I Cfil
LZEDOHEDELEZN) Y JALYVET 4 T—
ZY—ICWHET 2 2 LOARETH 5, Z2D7-®, Rafflx
RN E 72 2 & &b IEIREED O W T % S T & 72
bDEEZLNED, ZNSDOfERDPS, wFhoay
APy LY VIZBWTSH TCB IZ &k 3TEEEIE L SSD
ISk BHENEMNTH 2 L RB S N,

o, WEREESXOIEZD IV RSy FLY v
KHMOELHABHZ RV X —(ys) 2R L7, 2V APy
FLYVvRAICB T 2RAAHZALVX—X, &HTS
2 PU Y 7 ALY OREP 7 4 7 — D ENIEE, B
MBI ORRIC L > TRABMEZRT, £/, KEHME
IAVF — I XEFRERMORAM S 1B 2T 5 L
5, WEREES LOCWEZDa Y RYy LY v O
8

[ ERINER LSS e v A B

ZOFER, WThoaryR Py PLYVIZBLTHE
REfE #2112 SSD % H \» CTHIFEE 247 > 72 &1 ¢, CMP %
MAezGa L KL CARICEWEZ R L, i
2, aVvEARSy FLY vy Y v 2 ALY Bk
L, HHEE 7 4 7 —3BKEZRTR, Lo T,
SSD # Wi IZa vy APy FLY Y REIKT7 4
T—DBEHEL LbDEEZ SN, —H, yPE &
YyMda v EYy P LYy B k> TRE 2
ZR L, FF 385 L IR LT, WInoftics
WTH yBERFICEEZ R L, 23U, F/ 74
T—%HARETEFFCIEH LD, DI TRY—
T4 I7—DEFEINTVEIEIERTEEDEEZS
ﬂf:n%)o

MED kI, KREBROKRPS NSV T4 NVEIAT
? OB &, OF 12kt L TR D ffFEE IR E PR 2 R L
Tro £, aVRY v P LY VITHT BHEEDENIZ,
RIMH S, JGREE X OEREHBH T 2L X — 182 )
ETZEDHONE RS,

i

s

TERIBIEE L OHHBEL ANV 74 v a vy Yy b L
P v ORMERICTUETHEIC O W TBET L 22 A58, D
TokbEE 7,

1. kL 7cav R Yy bLY Vi, BEELEELO
WSS X > CTREHSBE T T3 & & bic, KRE
W ERT A EIEZ R L 72, KRS, WHESFEO®EVIE,
BEIESEOE I » b & TRAMRICERE 282
MIFL 7%,

2. WEELEE XOWERDO 2 YRy F LY VR
DEHHHZZLE—1F, WTFhoarvy Yy FLYy
IZBWTH, SSDZHWAMEIC L > TRVEZ TR L 72,

AESIB LT, BT R E RIS SCIRIE IR 20,
X (73

1) Watts DC : The quest for stable biomimetic repair of
teeth : Technology of resin-bonded composites, Dent
Mater J, 39, 46-51, 2020.

2) Josic U, D’Alessandro C, Meletic V, et al. : Clinical lon-
gevity of direct and indirect posterior resin composite
restorations : An updated systematic review and meta-



WHEBIEE X OHHEEN AL 7 74 v a v RSPy P LY Y ORMAMRIC RIFTE

analysis, Dent Mater, 39, 1085-1094, 2023.

3) Paravina RD, Westlan S, Kimura M, et al. : Color inter-
action of dental materials : Blending effect of layered
composites, Dent Mater, 22, 903-908, 2006.

4) Tsujimoto A, Jurado CA, Barkmeier WW, et al. : Effect
of layering techniques on polymerization shrinkage stress
of high- and low-viscosity bulk-fill resins, Oper Dent, 45,
655-663, 2020.

5) Arbildo-Vega HI, Lapinska B, Panda S, et al. : Clinical
effectiveness of bulk-fill and conventional resin composite
restorations : Systematic review and meta-analysis, Poly-
mers (Basel), 12, 1786, 2020.

6) Sakai M, Seki T, Takeoka Y : Bioinspired color materi-
als combining structural, dye, and background colors,
Small, 14, 1800817, 2018.

7) Dos Santos RB, Collares K, Brandeburski SBN, et al. :
Experimental methodologies to evaluate the masking abil-
ity of dental materials : A systematic review, Restor Dent,
33, 1118-1131, 2021.

8) Lucena C, Ruiz-Lopez ], Pulgar R, et al. : Optical behav-
ior of one-shaded resin-based composites, Dent Mater, 37,
840-848, 2021.

9) Oivanen M, Keulemans F, Garoushi S, et al. : The effect
of refractive index of fillers and polymer matrix on trans-
lucency and color matching of dental resin composite,
Biomater Investig Dent, 8, 48-53, 2021.

10) Saegusa M, Kurokawa H, Takahashi N, et al. : Evalua-
tion of color-matching ability of a structural colored resin
composite, Oper Dent, 46, 306-315, 2021.

11) Arai Y, Kurokawa H, Takamizawa T, et al. : Evaluation
of structural coloration of experimental flowable resin
composites, ] Esthet Restor Dent, 33, 284-293, 2021.

12) Barutcigil C, Barutcigil K, Ozarslan MM, et al. : Color of
bulk-fill composite resin restorative materials, ] Esthet
Restor Dent, 3, e3-8, 2018.

13) Silva MF, Dias MF, Lins-Filho PC, et al. : Color stability
of bulk-fill composite restorations, J Clin Exp Dent, 12,
€1086-1090, 2020.

14) Hayashi K, Kurokawa H, Saegusa M, et al.: Influence of
surface roughness of universal shade resin composites on
color adjustment potential, Dent Mater J, 42, 676-682,
2023.

15) Perdigdo ], Araujo E, Ramos RQ, et al. : Adhesive den-
tistry : Current concepts and clinical considerations, J
Esthet Restor Dent, 33, 51-68, 2021.

16) de Abreu JLB, Sampaio CS, Benalcazar Jalkh EB, et
al. ¢ Analysis of the color matching of universal resin com-
posites in anterior restorations, ] Esthet Restor Dent, 33,
269-276, 2021.

17) Loguercio AD, Nanupari-Villasante R, Gutierrez MF, et
al. : 5-year clinical performance of posterior bulk-filled
resin composite restorations : A double-blind randomized
controlled trial, Dent Mater, 39, 1159-1168, 2023.

18) Ruivo MA, Pacheco RR, Sebold M, et al. : Surface
roughness and filler particles characterization of resin-
based composites, Microsc Res Tech, 82, 1756-1767, 2019.

19) Colombo M, Vialba L, Beltrami R, et al.: Effect of differ-
ent finishing/polishing procedures on surface roughness
of Ormocer-based and different resin composites, Dent
Res J (Isfahan), 15, 404-410, 2018.

20) Ishii R, Takamizawa T, Tsujimoto A, et al. : Effects of
finishing and polishing methods on the surface roughness
and surface free energy of bulk-fill resin composites, Oper
Dent, 45, €91-104, 2020.

21) Roeder LB, Tate WH, Powers JM : Effect of finishing
and polishing procedures on the surface roughness of
packable composites, Oper Dent, 25, 534-543, 2000.

22) Kameyama A, Nakazawa T, Haruyama A, et al. : Influ-
ence of finishing/polishing procedures on the surface tex-
ture of two resin composites, Oper Dent ], 2, 56-60, 2008.

23) Jung M : Surface roughness and cutting efficacy of
composite finishing instruments, Oper Dent, 22, 98-104,
1997.

24) Watanabe T, Miyazaki M, Moore BK : Influence of pol-
ishing instruments on the surface texture of resin com-
posites, Quintessence Int, 37, 61-67, 2006.

25) Lippert VF, Bresciani E, Mota EG, et al. : In vitro com-
parison of one-step, two-step, and three-step polishing
systems on the surface roughness and gloss of different
resin composites, ] Esthet Restor Dent, 36, 785-795, 2024.

26) Kamaloglu H, Karacolak G, Turkun LS : Can reduced-
step polishers be as effective as multiple-step polishers in
enhancing surface smoothness?, ] Esthet Restor Dent, 29,
31-40, 2017.

27) Ludovichetti FS, Lucchi P, Zambon G, et al. : Depth of
cure, hardness, roughness and filler dimension of bulk-fill
flowable, conventional flowable and high-strength univer-
sal injectable composites : An in vitro study, Nanomateri-
als (Basel), 12, 1951, 2022.

28) Devlukia S, Hammond L, Malik K : Is surface rough-
ness of direct resin composite restorations material and
polisher-dependent? A systematic review, ] Esthet Restor
Dent, 35, 947-967, 2023.

GRS ©
T 101-8310 AUAR TR X MMM & 1-8-13
HAR S B~ R A B B TR i
PSP



B =)
J 3 32— bR VBEIC X AR OEFEUGE

= MET R JEh ot fi—
H A Bl B R AT A o 270 R A 22 5 2 3
(2024 4E 6 H 18 H3ZHY)

Esthetic Rehabilitation of Anterior Teeth with Laminate Veneer Restorations
MIYANO Yuko, SUZUKI Masaya and SHINKAI Koichi

Department of Operative Dentistry, The Nippon Dental University School of Life Dentistry at Niigata
(Accepted June 18, 2024)

Purpose : Abnormal crown morphology and tooth color in the anterior teeth have a significant impact on
esthetics. This study presents four cases wherein esthetic improvements were made via minimally invasive proce-
dures using tooth bleaching and laminate veneer (LV) restorations for maxillary anterior teeth with morphological
or color esthetic issues. Furthermore, we have discussed points to be considered for long-term esthetic mainte-
nance.

Methods : Four patients with esthetically compromised maxillary anterior teeth, due to morphological or color
deficiencies, had undergone minimally invasive esthetic enhancement procedures. The following procedures were
conducted for each patient : a combination of home bleaching and porcelain LV restorations, LV direct restorations
(long-term follow-up cases), LV partial direct restorations, and LV direct restorations without cutting.

Results : Application of LV restorations with different methods improved the morphological and color esthetic
deficiencies of the maxillary anterior teeth with minimal invasion.

Conclusion : Esthetic enhancement was achieved with minimal invasiveness by selecting the LV restoration

technique based on the patient’s needs and oral condition.

¥ —7 —F :indirect veneer ({ ¥ ¥ A4 L 7 F RXR=7), direct veneer (¥4 L 7 b X=7), abnormal crown morphology tooth
(e AHE), discolored tooth (ZEfath), traumatically fractured tooth (FMEEHERERE T )
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Purpose : The aim of this study was to investigate the Knoop hardness changes over time in a two-step adhe-
sive with a universal-adhesive-derived primer at the initial stage and compare with different adhesive systems. In
addition, surface-free energy measurements of the cured adhesives were performed.

Methods : The two-step universal system tested was G2-Bond Universal (GB, GC), with the two-step self-
etching systems Clearfil Mega Bond 2 (MB, Kuraray Noritake Dental) and OptiBond eXTRa Universal (OX, Kerr)
and one-step universal systems Clearfil Universal Bond Quick ER (CQ, Kuraray Noritake Dental), G-Premio Bond
(GP, GC), Scotchbond Universal Plus Adhesive (SP, 3M Oral Care), for comparison. For microhardness tests, Knoop
hardness specimens were prepared in self-etching mode. A 300 um thick tape with a 6 mm diameter hole in the
center was applied to a bovine enamel surface, and the exposed enamel surface was coated with adhesive of the
respective adhesive system and light irradiated for 10 sec. The specimens were stored at 100% relative humidity
at 37°C for 5 min, 1, 6, 12 and 24 h and then the Knoop hardness was measured. For the surface-free energy mea-
surement of cured adhesives, the specimens were bonded to tooth surfaces and stored for 10 min before contact
angle measurement. The contact angle was measured using the 6/2 method and the dispersion (ys%), dipole (ysP)
and hydrogen bonding (¥s") components were calculated from the relationship between the surface free energy and
the contact angle as well as the surface free energy (vg).

Results : Storage time and type of adhesive system had a significant influence on the Knoop hardness (p<
0.001). For all adhesive systems, the Knoop hardness tended to increase with increasing storage time, and GB
exhibited significantly higher Knoop hardness than the other adhesive systems at all storage times. The surface-
free energy measurements showed that GB exhibited significantly lower surface-free energy than the other adhe-
sive systems. In terms of the hydrogen bonding component (ys"), GB showed significantly lower values and OX
significantly higher values compared to the other adhesive systems.

Conclusion : The results of this experiment suggest that GB, a two-step universal system, showed significantly
higher Knoop hardness and lower surface-free energy than the tested two-step self-etching adhesives and one-step

universal adhesives.
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Table 1 Materials used in this study

Adhesive system

Code (Lot No.)

Main components

Manufacturer

[Two-step universal system]

GB  G2-Bond Universal
(Primer : 2101071)
(Adhesive : 2101071)

Primer : 4-MET, MDP, MDTP, dimethacrylate monomer, acetone,
water, photoinitiator, filler
Adhesive : dimethacrylate monomer, bis-GMA, filler, photoinitiator

GC, Tokyo, Japan

[Two-step self-etch system]

MB  Clearfil Mega Bond 2
(Primer : 000123)
(Adhesive : 000123)

OptiBond eXTRa
Universal

(Primer : 58470004)
(Adhesive : 5852494)

Primer : MDP, HEMA (20-40%), water, initiators
Adhesive : MDP, HEMA (20-40%), bis-GMA (25-45%), initiators,
microfiller

Primer : GPDM (20-40%), HEMA (10-20%), acetone (20-40% ), ethyl
alcohol (1-20%)

Adhesive : GPDM (1-10%), HEMA (10-20%), glycerol dimethacrylate
(1-10%), ethyl alcohol (20-40% ), sodium hexafluorosilicate (<5%)

Kuraray
Noritake Dental,
Tokyo, Japan

Kerr, Brea, CA,
USA

[One-step universal adhesive system]

CQ  Clearfil Universal Bond
Quick ER
(BG0383)

GP  G-Premio Bond
(4G0031)

SP  Scothchbond Universal
Plus Adhesive
(8940851)

bis-GMA, MDP, HEMA, hydrophilic amide monomer, filler, ethanol,
water, NaF, photo initiators, chemical polymerization, accelerator,

silane coupling agent, others

MDP, 4-MET, MEPS, BHT, acetone, dimethacrylate resins, initiators,
filler, water

MDP, HEMA (15-25% ), Vitrebond copolymer (<2%), dimethacrylate

resins (BPA derivative-free), ethanol (5-15%), water (5-15%), initia-
tors, dual-cure accelerator, optimized mixture of silane, filler

Kuraray
Noritake Dental

3M Oral Care, St.
Paul, MN, USA

4-MET : 4-methacryloyloxyethyl trimellitate, MDP : 10-methacryloyloxydecyl dihydrogen phosphate, MDTP : 10-methacry-
loyloxydecyl dihydrogen thiophosphate, bis-GMA : 2,2-bis [4-(2-hydroxy-3-methacryloyloxypropoxy) phenyl] propane,
HEMA : 2-hydroxyethyl methacrylate, GPDM : glycerol dimethacrylate dihydrogen phosphate, MEPS : methacryloyloxyal-
kyl thiophosphate methylmethacrylate, BHT : butylated hydroxytoluene, BPA : bisphenol A, TEGDMA : triethyleneglycol

dimethacrylate
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Table 2 Application protocols for tested adhesive systems

Adhesive

Adhesive application protocol

GB

Primer was applied to air-dried enamel surface for 10 s and then a strong stream of air was applied over the
primer for 5 s. Bonding agent was then applied to the primed surface and was gently air thinned for 5 s. Light
irradiated for 10 s.

MB

Primer was applied to air-dried enamel surface for 20 s followed by medium air pressure for 5 s. Bonding agent
was then applied to the primed surface and was gently air thinned for 5 s. Light irradiated for 10 s.

(0):¢

Primer was applied to air-dried enamel surface with rubbing action for 20 s. Medium air pressure was applied
to the surface for 5s. Bonding agent was applied to the primed surface with rubbing action for 15 s and then
gently air thinned for 5 s. Light irradiated for 10 s.

cQ

Adhesive was applied to air-dried dentin surface for 10 s and then medium air pressure was applied over the
liquid adhesive for 5 s or until the adhesive no longer moved and the solvent had completely evaporated. Light
irradiated for 10 s.

GP

Adhesive was applied to air-dried dentin surface and immediately a strong stream of air applied over the liquid
adhesive for 5's or until the adhesive no longer moved and the solvent had completely evaporated. Light irradi-
ated for 10 s.

Adhesive was applied to air-dried enamel surface with rubbing motion for 20 s and then medium air pressure

SP

was applied to surface for 5 s. Light irradiated for 10 s.
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Table 3 Changes in the Knoop hardness (KHN) of the cured bonding agent over time

5 min lh 6h 12h 24 h
GB 288 (06) 310 (09 340 (1.3)*® 393 (1.3)™ 400 (1.2)**
[72.0%] [775%] [85.1%] [98.2%] [100% ]
MB 174 (04)°F 196 (06)°® 224 (1.0)*° 245 (1.6)** 253 (1L.1)™
[68.8%] [776%] [885%] [96.7% ] [100% ]
0X 06 (02)° 11 (02)%® 85 (05)¢ 118 (14)® 145 (14)*
[39%] [75%] [586%] [845%] [100%]
cQ 05 (0.1)E 1.8 (0.6)P 42 (0.7)<C 68 (06)® 116 (08)%
[43%] [155%] [36.2%] [586%] [100% ]
GP 0.3 (0.1)P 05 (0.1)% 24 (02)% 46 (0.3)® 86 (1.1)<*
[35%] [5.8%] [279%] [534%] [100% ]
SP 06 (02)P 10 (02)® 62 (09 90 1H® 105 (1.3)%
[58%] [95%] [59.0%] [86.0%] [100%]

n=12, mean (SD) in KHN

Same lower case letter in vertical columns indicates no difference at 5% significance level.

Same capital letter in horizontal rows indicates no difference at 5% significance level.

[ ]: Percentage values indicate KHN values relative to 24 h KHN values.
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Fig.1 The temporal transition in Knoop hardness

number of the cured adhesives
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Table 4 Total surface free energy (SFE) and each component SFE of the cured bond-

ing agents
Vs 1 s
GB 455 (2.3)° 383 (09)° 20 (0.1)¢ 43 (21)!
MB 550 (2.1)* 386 (1.0)° 30 (04)° 120 (1.3)°
0X 57.0 (1.8)? 384 (1.1)* 05 (0.1)¢ 195 (1.9)®
cQ 583 (34)° 395 (1.9)2 01 (0.1)¢ 172 (33)°
GP 482 (55)° 380 (26)° 01 (0.1)¢ 84 (28)¢
Sp 56.7 (20)? 395 (1.0)? 40 (06)* 98 (1L7)¢

n=10, mean (SD) in mN/m

Same lower case letter in vertical columns indicates no difference at 5% significance level.
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Effect of Zinc Glass-containing Glass Ionomer Cements on Demineralized Dentin
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Purpose : The purpose of this study was to investigate the protective effect of a glass ionomer cement (GIC)
consisting of fluoro-zinc-silicate glass filler (BioUnion filler, BUF) glass on the demineralization of bovine dentin.

Materials and Methods : BUF containing GIC (CA ; Caredyne Restore, GC) and a conventional GIC (FU ; Fuji
VI, GC) were used. Slabs of dentin from bovine teeth were sliced, shaped into a rectangular form, and immersed in
0.5 M ethylenediaminetetraacetic acid (EDTA) solution at 25°C for 6 days, followed by storage in distilled water for
3 days. After demineralization, they were immersed in artificial saliva with and without the GIC specimens. The
surfaces of each dentin specimen were observed using scanning electron microscopy (SEM) at an operating volt-
age of 10 kV. In addition, elemental analysis of the specimen surface layer was carried out using energy-dispersive
X-ray spectroscopy (EDX).

Results : After the EDTA treatment, the smear layer was removed and the opening of the dentin tubules was
observed. The SEM images of the CA and FU groups showed a narrowing of the dentin tubules compared to the
specimens after the EDTA treatment. In comparison to the SEM images of the CA and FU groups, exposure of col-
lagen fibers in the intertubular dentin was observed in the CA group. The results of EDX analysis of the surface
layers of the specimens C, N, and O were detected as major elements in all groups. In addition to the elements
detected in the Control group, Al and Si were detected in the FU group, while Al, Si, Sr, F, and Zn were detected
in the CA group.

Conclusion : Zinc and calcium ions adsorb on the crystal lattice of carbonate apatite, the precursor of hydroxy-
apatite, but due to the difference in ionic radii, calcification proceeds by the adsorption of calcium ions through ion
exchange after zinc ions are adsorbed. Thus, GICs containing BUF were considered to have the potential to pro-

mote remineralization in the dentin.
¥ —7—F : glass ionomer cement (79 A7 A%/ <v—+® A }), zinc ion (H#HA 4 >), remineralization (FF43KAL),

scanning electron microscopy GERLEE 1M SEEI%Z), energy-dispersive X-ray spectroscopy (I %)L ¥ —43H
Iy 7 ARGEHER)
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kA A v & & bICHishif A v BREALE T L4 F v
RIS 2 2 L 2R E LTw Y, HiEA A,
A FaX 784 POBHICEk>TE R LA 77
Vgt r b T A ETE OB EMEI TS E LD
B AN AL F Y BINY VBA A YDA 5 —
FUBMENNDREZIET 5 L s Tw3®, Ly
L, BUF &A GIC 2%, WK I 7RI E I IT 5%
IOV T DRI AR Z D%\,

27T, BUF&HGIC 25, 7y hHRFE%H\»THl
fE L 72 R migal e 7V o F A AL UT T8 IO »
T, RTFBERBICB T 2 BENA(LZ EEE T HME
(SEM) ZHWTHET 2L LI, TRV —oHdl
Iy 7 Aok (EDX) Z Wi amzir) 2 &
TGS L 72,
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1. #EE#

BUF &4 GIC & L T Caredyne Restore (CA, ¥ —
v—) &, WEL L CHiA A VIEEED GICTH B
Fuji VI (FU, ¥—>—) Zf\w/z (Table 1),

2. RE@GBET IV

WRIFEEBAE 7L OBUYEIIE, 7> (2~3 i) T
B D SRR 2 P o 7o, B ARSI AT 8 S A o0 RAPE
%, RS S Bk (IsoMet 1000, Buehler, Lake Bluff,
IL, USA) #fHlwC7uy 2 L CYIhDHLA, 20D
®, 7my 7amz, WAESY a2y h—"4 FX=
23— #2000 F THERWIHEIL T4Xx4X1 mm IZFBEL 7=,
RC, W@EF WIS (Quantrex 140, L&R Ultrason-
ics, Kearny, NJ, USA) #f\C, Kkt 20 #R
W L7 b 02 RFERAN & L, 2ORFERN %,
ME% 25°CICEE L 72 05M = F L > ¥ 7 & v Pufikig
(EDTA, HAY =) 12 6 HFRE L 7%, Kk
3HMHEPREL, 7> 7r—yNIC 24 RHRET 5 2 &
T EEALE 7L 2 B0 L 21219, ks, oM A
T 7V % BES 2 W 2 w1 X (demineralization
period, Bl#, De period) & L7,

3. GIC RRD&1E

CA B XU FU % BiEH RS CHAL 7212, 20
W% 4x4X1Imm & L7 7n o BLICHEIEL, EH~<
FUY 2 RERTA RHE I AZACTINERIE L 72, #
D, 3TCHOHEIMM I 10 FHRE L bz, Zhzn
CABXUFUMAE LT,

4. REZH

BUE X N IRMEEEALE 7 VIE, MUTICR T &%H R
L, B, ZOHHE%ZEBREYM (experimental
period, L%, EX period) & L7,

1) Control # : HfifEaENE 7L %, 37°CH A LINER 5
m/ iz 28 HIEGRE L7z, &8, ANLTHER & LTiE, 144
mM NaCl, 16.1 mM KCIl, 0.3 mM MgCl, + 6H,O, 2.0
mM K,HPO,, 1.0 mM CaCl, » 2H,0 ¥ X ¥ sodium car-
boxymethyl cellulose 0.10 g/100 m/ # /il 2 C, pH 7.0 IZ
HELEZ LDz LR,
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Table 1 Glass-ionomer cements used in this study
Glass-i t
Code assionomer cemen Main components Manufacturer
(Lot No.)

Caredyne Restore

Powder : fluoroaluminosilicate glass, fluoro-zinc-silicate glass,

CA GC, Tokyo,
(1904081) Liquid : polyacrylic acid, polybasic carboxylic acid, distilled water okyo. Japan

FU Fuji VI Powder : fluoroaluminosilicate glass GC
(1903071) Liquid : polyacrylic acid, polybasic carboxylic acid, distilled water

2) CARE: HHEMEAEF L E CARF2Z, 37°COA
THERE 5 m/ Hhic 28 HERE L 72,

3) FU # : \ElgERLE 7 & FUMA 2, 37°COA
TMER 5 m/ Hiz 28 HIERE L 72,

7B, WTHOREERMEICEWTY, ATHERIZEH
L T, Fh, HEMFicB I sEHAEIZ6MME L,

5. SEM #i£ 3 KU EDX

SEM #1525 & 'IuEaotricis, Control#f, EX Period
DT7THE LV 28 HEORMEE € 7 Vilh 2 lvi, &
bbb, ArEDREMIRIAET L &5t ol 2 ik
WZHE> T tert=7% /7 — WVIREE FASRINCEIRIE L 72
%, S (Model ID-3, =V A4 =27 R) %{r->7,
KT, £ 4 v a—% (Quick Coater Type SC-701, ¥
va—#iy) 2HeTEREELT 7R, 74—V FT
v ¥ av SEM (ERA-8800 FE, =V 4 =7 2) &M
WCHIBREER 10 kV O&AFET, &&MTRE L 725k
KPR ZBIZ L 72, 512, EDX (Gen 2000, 7 X
7 v 7)) TR EEOILRIN 21T 72,

& R

BHAFIT B W THRL L 72 TERBAR R RS 3E 0 S 7z
SEM &% 4 & LT Fig. 1 1278 L7z, EDTA EiEH]
T, RFEFEPAI YL TV,
De period 6 HEHTIX, AI¥Y—[@drns Lt bic
RFE OB O D3ER S & 7= (Figs. 1a, 1b), EX period
7 HH® SEM #Tl%, De period 6 HH & Hilig L < Con-
trol BECTIZHE A 2L IZBIE I N A > DI L T
(Fig. 1c), CA BB X U FU BECTIX R 23842 L 7-
Gl s (Figs. 1d, le), ¥7:, CAREE FU#F
D SEM % i3 % £, CABCTIREMEAFHTHa
7 =7 VO BHEZ X e (Fig 1d), EX period
28 HHIZ&F % SEM i, De period 6 HH & b L

T, Control BETHII L T\ 72 RFHNE H3pesg L 7243
B3 (Fig 1), —7i, CARB LW FURET
i, RAFEEESTHYTEDLDNUTIIE b RO S LT,
BeznRmEmRE 2 LTw (Figs. 1g, 1h).

EX period 28 HHIZEF 35l FE D EDX b D
J% Table 2 8 X KRN EWIHTF v — + % Fig. 2
WAL, WTNoficswTd, C, NBXUO2E
EuR e LTIl EI N (Table 2), 512, FURE
TlE, Control HECHIH I N7 TRITMA T AL B XU Si
P E N (Fig. 2c), CABETIZ AL Si, Sr, FEX O
Zn D & 7z (Fig.2b), 7%, CABOPE XU Ca
D at% ML ORI R TED o 72,

% =

WmEEaE, AR pH 2325 AVE KL TRVt
XY NEHDCERFEICHFET Y, £, BHAE
RIRDHEEECH 2 L 2 aH 0, I O ICEER R
T2 ARENED D 21919 7o, AR 2 5 AR 2 )
D35 TH Y, BEE OB A THRE T
b2 RIHEDNRENES THETT 29, Lo
T, REAEEOBEEICH 2N, sEREEet <A
WHENTWABEEME L TR 2 EH 5 0IidEmEEL
A2 2 EhEENTHEY,

Bl 7 « 9 —CTH B BUF 2 4B L% GIC X, 7 v
A A icmzZ<, HhA A 8L XAV T L4 F
VRT3 2 & CHIMRIEIC B 2 DU 2R S

hfm%”woL#L,:@BUF%ﬁmCﬁ%R%%
ICRIFTTHBAZ O W T OEFEMIIAHTH 5, 22T,
mm@ﬁcm# vyw%%gémwf%@Lfmﬁ

EEAE 7 L O A IKAGIC SUT TS EIC DWW T, BUF 7 4

7—IEHGIC LHiET 52 L “Mﬁaﬂ‘bf:o
CABXUFU»SDA & VRIUAEICO VTR L

e Tix, 2 v MELkD SRS 1L 7 v LA A
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Fig. 1 Representative SEM images of the surfaces of the root caries lesion models

a : Before treatment of EDTA, the dentin block surface was covered with a smear

layer and polishing lines were observed.

b : After treatment with EDTA, the smear layer was removed, and the open den-

tinal tubules were clearly visible.
. Control group at EX period 7 day
: CA group at EX period 7 day
: FU group at EX period 7 day
: Control group at EX period 28 day
: CA group at EX period 28 day
: FU group at EX period 28 day

Qg D O

Table 2 Elemental analysis for each group at EX period 28 day

Element| "« /v | 0 | Na |Mg| P | | K | Ca| Al | S | 5| F | zn

Group

Contral 5417 | 2281 | 219 | 023 | 019 | 032 | 008 | 011 | 011 | | | | |

ontro 1.01) | (0:66) | (0.78) | (0:05) | (003) | (0.02) | (0.03) | (0.03) | (0.02)

CA 475 | 2062 | 2481 | 0.85 041 1.11 0.06 0.19 0.21 0.89 0.20 0.17 1.67 041
(0.81) | (0.53) | (0.65) | (0.32) | (0.02) | (0.05) | (0.04) | (0.02) | (0.01) | (0.05) | (0.03) | (0.01) | (0.09) | (0.03)

FU 5287 | 2146 | 2210 | 021 0.19 0.25 0.06 0.07 0.07 0.97 0.28 . . -
(370) | (321) | (151) | (015) | (0.11) | (0.08) | (0.01) | (0.01) | (003) | (0.17) | (0.08)

Unit : at%, n=5, ( ) : SD

vEIFEBIR OB L TR L, RrICHEBBI®R 3
HEClcaaZin@nsni s Incwnz?, —
Ji, GIC oI5 7 vt 4 v BRE oA KA
ZRET B 7-0121F, 1 ppmF BRED 7 v{LWA 4 > »8

28

TP P Sl L CHEE T 2B H 52D, Lk
7o T, CABMELUOFUMOWTIZEWTY, i
e 7T LA~ND 7 viLW A A v DG, FFICEX
period DFIHHDOBBEIZAE U TE Y, NS HICH
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Mdsiflcr
Na KCa

Fig.2 Representative qualitative ana-
lysis chart of the surfaces of
the root caries lesion models

a : Control group at EX period 28 day

b : CA group at EX period 28 day

¢ : FU group at EX period 28 day

Y-axis © intensity (counts)

X-axis : the energy in keV

HERZTLARBENEZ N ELTWS
HREIC B 5 SEM 4% ik 9 % &, Control # Tl
EX period 7 HH T De period 6 H (EX period 0 HiZ#H
W) & LT S R TBRBIV A IR BIZ S s o T,
Zuzxf L ¢, EX period 28 HHTIZ, De period I2¥
WCHHH L 72 SF I D322 L T 2§03l S e,
L7h3o T, ARWFRICH W/ AR IZ, 8 OFGK

IYE

fLicEIThH-o7dbDEHEZsNT, CABEXUOFU
BED SEM % i3 % &, EX period 7 HHT, Wi
DRHITE W T ORI L 72828 %2 L T 2580381
HINLHOD, CAHTIREMRSFETa s =~
MeoBE»EIgEI N, FURME ER22B%28 L, —
77, EX period 28 HH T, RAEXEITHYCcED
N5 L bIRFMEDHBEINTED, K CART
W o BgE s N,

WIS B W TIX, ~f Faxe 7884 FoiEH
WKEoTHRBL7a 7= UENICA VS Y AL F v
BLOY VA A YD AEN, ZHUT X o THAK
LA SN L EZ 5N TWw Y, —J, GIC 25k
BENB 7 A & 1%, I 27 VRD EE O
Y L CHRE R ZBET 253, W EEAE FE
HADANT T LA F Y BLIYY VA A4 v DRENLE
Wi\ 2 R B 2%, AWFZEICH V2 CA I, High
A, ANVTTLALTvELOT7 vIUUA A v 2RI
T2 BUF 2&H LT3 Kz, HighA 4 o 3l
DIEFEERE L OWE~OMNERZIH T2 L LD
mm,:3—?Vﬁ%@ﬁ%%mﬁ¢5’aﬁfémf
VW, Xouz, WA AV EALE T AL A VI,
4Pn#y7n&4b@m%%f%%ﬁ@7ﬁy4b@
fEEE IS T 203 %), 4 4 EROE D S, Hifh
AF VDM LRI, TNEALFVRIRT I ETH
NI AT VDRET S L THIRILPETT
220 @ k9, BUF 2&H L7 GIC 1%, #igh”h
AIEEFD GIC &g LT, X D EBIKIGEIRIR % 5
KICHARKNMIRZ R T D EEZ SNk,

CABBE LU FU ORI ERE TR I Nz
i % &, CABETIE, FURBETHRIIE S NIcR I A
TF, Sr 80 Zn s ns, CARETE
N7 EiE, BUF286T5Z LR TH-72EEZ
5N7z, ¥72, EX period 7 HH® SEM {&Tlx, FU #
& LT CA BECE IS Y T2 a5 =4 Rk
DBHDS D12 Eh 5, CAﬁfimmﬁﬁfmﬁ

EENEL, BRELTALI I AL A VB ERY
B4 A > DBIKGFER~DRBEDES LD, FHAaKLD
fREIhbnEEZoNT, 2D LIZ, CAHDOP
B Ca?D at% BB L TE» o722 &2 5
b CABORWHAKEIRIRE I N,

PLEo X912, BUF &4 GIC 1%, HWighh 7 AEEH
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1. RAEEAEE 7 VRE 28 HH D SEM #5252 5 13,
Control #ETHII L 72 A MU 238%2 L T 2 03 8i%E
INDIZ L, CA#HB XU FUMTIERFEERED
i cEbLN T 28BS, KT CA BTl
rHERL 7,

2. RAEgALE 7 VRE 28 HH O EDX 3 O fiHa»
5 1%, Control BE TR & N7 I A T, FURET Al
BLUSIA, CABETIX AL Si, Sr, FE XU Zn 2K
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AIGERFATIC 165 < B & Lo a0 (BRI et
—HEEL T TOVBUS T 2 R AR O 2Pk D RHili 2 Al v CT—

BAREEH» A AEY EL KT

i ] R IR 2 bl s A 22 R
D IRIRAG IR - LR FE R AL Sy iy
DR 4 TR B SR BB R R
(2024 4 7 H 2 H3Z#)

HIY : hEL e 7 VEONOEICN L, T sRotzBlohricy s 2L 2HNE L,

Jidk i dg (OM1, Al, A3, A4) WL (5H, 3£H, BE, NE) ofizflatb i 16 Mo HFELNE 7 LVEO
Wit %, [FHARDLNE 30 Fn3aHl L 72,

fEER R LEE T A OO EICERATS 2o tix, FENTIZ ML, £H, FYEE, AEITIE AL THo7, §
RTONDETHEDR B O EFldsE < GHli S 1z, W7o ofss, 2 Ky (NEEET - S mrg s, p
TG ETT) s S e, Mo H L 2 AT 2072 T lo Btz BE L%, FEI0E oML, LRI oML &
Al, HHEWLE/NZENLE OML, Al, A3 THo7e,

fiiam - PELEDONOEICHTNT 2 WD EIE, HETTOVERRIC, EMHIZBEE S 2 ZBEMOBRT, F—riddE
—E B OBRICH D, Notak ) bHEOEHETH >, NOEBHZWIEE, RAZWoEIck 525
HIRDAENPKEZ W I LR 5T,

¥ —7—F : tooth color (D), skin color (WL.fA), harmony of colors (L% FM1), impression of face (FHFIR), appar-
ent age (J7: HEHD)

color in dentistry because of its social impact' ™.

Purpose . . o N
With the aim of establishing criteria for the general
Tooth color is one of the important indicators of oral public and dental professionals to select appropriate
beauty. While there are several treatments that change tooth colors, we focused on harmony with skin color,
tooth color, such as crown restorations and teeth whit- and examined impressions of young male and female
ening, it is important to select the appropriate tooth model faces with different tooth and skin color combi-
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nations among young adults®®. The results showed
that tooth color harmonizes with skin color when both
colors are in a harmonious relationship between the
same or a similar tones. Furthermore, for all skin col-
ors, apparent age increased with darker tooth colors ;
therefore, these colors give an older impression. To
establish versatile criteria for the selection of tooth col-
ors, impressions of young as well as middle-aged faces
need to be evaluated.

As for oral health in middle age, 33.3% of people
aged 40-59 are concerned about the color of their
teeth, and 44.6% of them believe that aging around the
mouth leads to a loss of youthful appearance9). It has
also been reported that people aged 40-69 have
approximately 16 carious teeth (including treated
teeth), and half of those aged 55 or older suffer from
periodontal disease!”. In our surveym on the status of
dental clinic visits among 206 adults of the general
public in 2021, females were significantly more inter-
ested in cosmetic dentistry, represented by teeth whit-
ening and crown restorations (with resin, zirconia, and
other materials) than males (p<0.05), and older
females were more interested in crown restorations
than younger females (p<0.001). Interest in cosmetic
dentistry was particularly high among middle-aged and
older females, possibly because females tend to have a
greater sense of oral beauty, and the occurrence of oral
changes, including yellowing of tooth color and gingival
recession, increases after middle age. The oral cavity of
the middle-aged is hardly at a satisfactory level, and
raising oral health awareness through the esthetic
aspects of cosmetic dentistry, such as enhancing the
youthfulness of the mouth, can contribute to the real-
ization of a healthy and long-lived society.

We previously investigated differences in the
impressions of different tooth and skin color combina-
tions among young adults, and revealed patterns based
on the color harmony theoryH). However, impressions

1213 " and the com-

and values differ among generations
bination of tooth and skin colors that is regarded as

harmonious by the middle-aged generation may differ

Harmony between Tooth and Skin Colors

from that by the younger generation. Therefore, we
herein examined the impressions of middle-aged female
faces with different tooth and skin color combinations
by females of the same generation, with the aim of
identifying tooth colors that harmonize with the skin

colors of middle-aged females.
Materials and Methods

1. Samples used for the study

Based on a photo of a female model face (middle-
aged woman, PIXTA)™ (Fig. 1), 16 different samples
were created using image editing software (Adobe
Photoshop Creative Suite 2, Adobe, USA) by combin-
ing 4 tooth colors (VITA classical shade, Hakusui
Trading : OM1, Al, A3, and A4) and 4 skin colors (pale,
fair, standard, and bronze). Each sample was printed
on A4 Kent paper. Tables 1 and 2 show the Munsell
values of tooth and skin colors, and Practical Color Co-
ordinate System (PCCS) hue and tone diagrams indi-
cate their positions (Fig.2)"% Regarding tooth col-
ors, five VITA classical shade measurements were
taken using a color chromatometer (CR-20 : KONICA
MINOLTA), and the average of each was matched to
the color tone of the sample (HV/C according to the
Munsell color system). The use and editing of photos
were based on the usage standards of PIXTA (2023).

2. Participants

Thirty females aged between 40 and 59 years
(mean : 47.5+56 years) were enrolled as participants
in the present study. They were required to have bin-
ocular visual acuity of 0.8 or better, which did not
interfere with daily life or affect the evaluation of sam-
ples'”. The absence of color blindness was confirmed

based on a self-report.

3. Study period
Between January 2024 and February 2024.

4 . Study procedure

Participants looked at one sample at random and
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Table 1 Munsell values of the tooth color”
Munsell values
Tooth col
ooth color VITA shade Image
0M1 42Y6.3/05 4.3Y7.9/0.2
Al 21Y6.0/14 2.2Y6.9/19
A3 0.7Y5.6/2.2 0.7Y6.7/2.6
A4 98YR5.1/2.7 98YR6.9/29
Fig. 1 Model image
Table 2 Munsell values of the skin color
Munsell values Mean
Skin color . .
Forehead  Right cheek  Left cheek Chin Lightness/Saturation
Pale 50YR81/12 56YR7.3/22 29YR77/19 6.0YR75/2.3 7.7/19
Fair 76YR78/28 62YR7.1/35 41YR79/22 70YR7.2/35 75/3.0
Standard 55YR7.2/45 47YR6.7/49 37YR7.1/45 6.1YR6.7/5.0 6.9/4.7
Bronze 59YR6.1/51 50YR5.3/48 34YR59/47 73YR5.7/4.8 5.8/4.9
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Fig.2 Practical Color Co-ordinate System (PCCS) hue and tone diagrams

responded to a questionnaire.

5. Study environment

The present study was conducted in the researcher’s
laboratory under daylight-white fluorescent lighting
(color temperature : 5,000 K ; color rendering : Ra=84)

as a uniform lighting environment.

6. Questionnaire
Survey respondents indicated their age, the samples

they considered to show the most and least harmony
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between skin and tooth color combinations, the appar-
ent age of the 16 different samples, and the impression
they had of the 16 different samples. Respondents were
asked to rate their impressions of the 16 different sam-
ples using a five-point scale : <Strongly disagree>,
< Disagree >, <Neutral>, <Agree>, and <Strongly
agree>. Impressions were based on 22 items selected
from responses to a previously conducted survey“)
and from items used in the study of impressions

reported in interpersonal communications'® 2V,



7 . Statistical analysis

1) A simple table was used for harmonization
between tooth and skin color combinations ; 2) the
Friedman test was performed to compare the apparent
ages of the 16 samples in which each skin color was
combined with the 4 tooth colors, and the Wilcoxon
signed-rank test for samples with significant differ-
ences ; 3) the Friedman test was also used to compare
impressions (represented by 22 statements) of the 16
samples in which each skin color was combined with
the 4 tooth colors; and 4) a factor analysis (a principal
factor analysis with promax rotation, eigenvalues =1)
was employed to identify the impression structure of
the 16 samples. Mean factor scores were calculated,
and a one-way ANOVA was used to identify differ-
ences in each factor. Tukey’s multiple comparison test
was performed samples with significant differences.
Statistical processing was conducted using the statisti-
cal analysis software (SPSS Statistics 29, IBM, Tokyo,
Japan). The significance level was set at less than 5%.

The present study was approved by the Epidemiol-
ogy and Other Research Ethics Committee of Fukuoka
Women’s University (approval number : 2021-01) and
the Ethics Committee of Fukuoka Gakuen (approval
number : 550).

Harmony between Tooth and Skin Colors

Results

1. Harmony between tooth and skin color combina-
tions

In middle-aged female faces, the most harmonized

tooth color was OM1 for pale skin and Al for fair, stan-

dard, and bronze skin (Fig.3). The least harmonized

tooth color was A4 for all skin colors.

2. Apparent age for each skin and tooth color com-
bination

The Friedman test was used to investigate the sig-

nificance of differences in apparent age by tooth colors

for each skin color. All skin colors showed a significant

difference in apparent age between the 4 tooth colors

(p<0.001). The results of the Wilcoxon signed rank

100
[ComM1  [EAl §A3 BA4]

80 0.0 75.9
< i
T 60
&0
8
5]
g 40
o 24,

20

0 00 0
0
Pale Fair Standard Bronze
Skin color

Fig. 3 Most harmonized tooth color for each skin color

Table 3 Median comparison of apparent ages among the 4 tooth colors (IQR)

0M1 Al A3 A4 Wilcoxon signed-rank test
OM1<Al* A1<A3**
Median 55 58 59.5 65
pale skin OM1I<A3*** Al<<A4***
(IQR) (50-59.3)  (515-60.5) (54.8-64) (59.5-67) OMI< A4 **  AZ< Ad***
OM1<A3** AI<A3**
Median 55 55.5 60 62.5
fair skin OM1<A4** A1<A4**
(IQR) (51-60) (52-59.8) (55-63) (57.5-65) A3< A4**
OM1<A3** A1<A3**
Median 56 55 60 63
standard skin OM1<A4**  Al<A4™*
(IQR) (51-60) (51-60.5) (55-63) (58-65.5) A3< A4**
. Median 57.5 55 60 60 OM1<A3** A1<A3**
bronze skin % * %
(IQr)  (52-60) (53-60.8) (55-65)  (575-67) OMI1<A4 Al<A4

*p<0.05, **p<0.01, ***p<0.001
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test are shown in Table 3. Apparent age was higher
for tooth colors with lower lightness (p<<0.05, p<0.01,
p<<0.001).

3. Impressions of each skin and tooth color combi-

nation

The mean of the 5-point scale of 22 statements for
each of the 4 tooth colors was obtained for each skin
color (Figs. 4-7). The Friedman test was used to com-
pare the significance of differences between the 4 dif-
ferent tooth colors for each sample. Significant differ-
ences were observed between the 4 colors of different
teeth in all 22 items for pale, fair, and standard skin (p
<0.05, p<0.001) and 20 items for bronze skin (p<0.05,
p<0.01, p<0.001). Slight differences were noted in
images held by the OM1 and Al samples for fair skin,
OM1 and Al for standard skin, and OM1, Al, and A3
for bronze skin.

The mean of the 5-point scale of 22 statements for
each of the 4 skin colors was obtained for each tooth
color. The Friedman test was used to compare the sig-
nificance of differences between the 4 different skin
colors for each sample. OM1 and Al had high ratings
for all skin colors, with responses to all 22 statements
ranging from <Neutral> to <Strongly agree>. A3
was rated low for pale skin, with responses to 13 state-
ments ranging from <Disagree> to <Neutral> (Fig.
8). A4 had low ratings for all skin colors, with
responses to all 22 statements ranging from <Strongly

disagree > to <Neutral>.

4. Impression evaluation by a factor analysis

A factor analysis (a principal factor analysis with
promax rotation, eigenvalues =1) to clarify the impres-
sion structure of the 16 samples identified 2 factors
(Table 4).

Mean factor scores were obtained for each sample
and examined by a one-way ANOVA (Table 5). The
results obtained revealed significant differences among
the 16 samples in all cases (Factor 1 F (15, 458) =
34.816, p<0.001 ; Factor 2 F (15, 458) =19.453, p<
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0.001).

To identify the tooth color that satisfied the two fac-
tors focusing on skin color, the mean factor scores of
the sample were plotted by skin color on the axis of
the first and second factors (Figs. 9-12).

The tooth color satisfying the two factors was OM1
for pale skin, OM1 and Al for fair skin, and OMI, Al,
and A3 for standard and bronze skin. A3 for standard
skin and bronze skin, with one mean factor score being
negative close to 0 and one mean factor score being
positive close to 0, was considered acceptable and satis-
fied the 2 factors.

Discussion

To identify preferable tooth colors, we herein exam-
ined differences in the facial impressions of middle-
aged female faces in their forties and fifties with differ-
ent tooth and skin color combinations by females of the

same generation.

1. Harmonization between tooth and color combina-
tions

In an examination of the positional relationship
between tooth and skin colors on Practical Color Co-
ordinate System hue and tone diagrams in terms of
which tooth color harmonizes with the skin color of
each middle-aged female face, the results obtained
showed that fair skin and OM1 had a harmonious rela-
tionship with a hue difference of 1, which indicated
adjacent colors, while fair, standard, and bronze skin
and Al had a harmonious relationship with a hue dif-
ference of 3, which indicated similar colors (Fig.2). An
investigation of tone diagrams for the relationship
between each skin color and the most harmonious
tooth color revealed that pale skin and OM1 had a har-
monious relationship in the same pale tone, fair skin
and OM1 had a harmonious relationship between a
light grayish tone and pale tone as similar tones, stan-
dard skin and OM1 and Al had a harmonious relation-
ship among a soft tone, pale tone, and light grayish

tone as similar tones, and bronze skin and A3 had a
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Fig. 8 Impressions for A3 combined with
the 4 skin colors

harmonious relationship between a dull tone and light
grayish tone as similar tones (Fig.2). Therefore, the
high ratings for these combinations may be explained
by the harmonious relationships between tooth and
skin colors based on the color harmony theory. We
conducted similar studies using young male and female
faces, and revealed that the tooth color that harmo-
nized with each skin color was in a harmonious rela-
tionship of the same or a similar tone with the latter,
and also that tooth colors brighter than skin colors
were easier to harmonize®®. Since the present results
are consistent with these findings, tooth colors that
harmonize with skin color do not appear to be affected

by sex or generation.

2. Impressions of each tooth and skin color combi-
nation

Comparisons of apparent ages among different tooth

and skin color combinations for middle-aged female

faces revealed that darker tooth colors gave an older
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Table 4 Results of factor analysis (all skin colors)

Factor 1 Factor 2
Inner beauty Cheerfulness as an

Outer beauty  attractive quality

Neat 0.970 —0.110
Intellectual 0.946 —0.092
Clean 0.910 —0.001
Elegant 0.890 —0.057
Pleasant 0.869 0.066
Beautiful 0.863 0.017
Gentle 0.829 —0.089
Attractive 0.802 0.142
Natural 0.748 0.100
Considerate 0.727 0.042
Nice 0.709 0.163
Honest 0.701 0.109
Friendly 0.693 0.187
Refreshing 0.692 0.221
Gorgeous 0.589 0.299
Young 0474 0.394
Strong-willed —0.203 0.959
Active —0.110 0.959
Confident 0.197 0.723
Responsible 0.119 0.676
Cheerful 0.346 0.543
Healthy 0.405 0.455
Eigenvalues 14910 1.378
Cumulative 67.773 74.035

contribution rate

Cronbach’s alpha coefficients were 0.975 for Factor 1
and 0.921 for Factor 2.

impression because apparent age was older with these
colors.

Many females use cosmetic make-up to modify the
visual perception of their facial beauty®?. Matsushita et
al®) examined factors affecting the apparent age of the
lips, identified “color” as a factor, and showed that
brighter lips appeared to be younger. In addition,
Kanebo Cosmetics Inc2? investigated the effects of lip-
stick colors on facial impressions, and reported that
females in their forties and fifties expected lipstick col-
ors to make them look younger and also that using lip-
stick colors that are complementary to skin color may

mutually enhance both skin and lip colors. Among dif-



Table 5 Mean factor scores (all skin colors)

Factor 1 Factor 2
Sample Inner beauty Cheerfulness as an
Outer beauty attractive quality
Pale skin -OM1 0911 0.144
-Al 0312 —0.176
-A3 —0.872 —0.926
-A4 —1.288 —1.013
Fair skin -OM1 0.844 0.695
-Al 0.847 0.553
-A3 —0.154 —0.337
-A4 —1.027 —0.818
Standard skin -0M1 0.779 0.699
-Al 0.783 0.631
-A3 0.055 —0.034
-A4 —0.940 —0.767
Bronze skin  -0M1 0.119 0.598
-Al 0.166 0.549
-A3 0.018 0.404
-A4 —0.586 —0.223
P * k %k * %k 3k
Degrees of 15 15
freedom 458 458
F 34.816 19.453
*H%p<0.001

ferent tooth and skin color combinations, brighter tooth
colors, adjacent or similar hues, and the same or similar
tones were key to a good impression. Similar to the
case of tooth colors, these results indicate that the
selection of a brighter lipstick color as a criterion focus-
ing on skin color gives a more youthful impression. On
the other hand, in terms of color harmony, selection
criteria for lip colors in relation to skin color differed
from those for tooth colors. As tooth color darkens and
the skin becomes yellowish and dull with age, cosmetic
dentistry approaches that help older adults retain a
youthful impression in consideration of these age-
related changes are important. Therefore, it is essential
to select natural and beautiful tooth colors because the
excessive brightening and whitening of teeth may
result in an unnatural appearance that resembles artifi-
cial teeth®.

A factor analysis identified 2 factors : [inner beauty/

Harmony between Tooth and Skin Colors

outer beauty] and [cheerfulness as an attractive qual-
ity] (Table 4). The tooth color/colors for each skin
color that satisfied these 2 factors were OMI1 for pale
skin, OM1 and Al for fair skin, and 0M1, Al, and A3 for
standard skin and bronze skin, suggesting that
brighter skin colors have fewer suitable tooth colors
and a narrower selection range. This is consistent with
the findings of our previous studies that examined the
impressions of young male and female model faces®™®,
and it indicates that tooth colors with the same or
slightly higher brightness than skin color are also
likely to give a good impression when selecting tooth
colors for middle-aged females in their forties and fif-

ties.
Conclusions

To identify preferred tooth colors, we examined the
impressions of 16 middle-aged female faces combining
4 tooth colors (OM1, Al, A3, and A4) and 4 skin colors
(pale, fair, standard, and bronze) by 30 females of the
same generation, and obtained the following results :

1. The tooth color that harmonized with pale skin
was OM1, while that with fair, standard, and bronze
skin was Al. A4 did not harmonize with any skin color.
Tooth color harmonized with skin color when both col-
ors were in a harmonious relationship between adja-
cent or similar hues or the same or similar tones, and
when the former was brighter than the latter.

2. In all skin colors, apparent age increased with
darker tooth colors.

3. A factor analysis identified 2 factors : [inner
beauty/outer beauty]and[cheerfulness as an attractive
quality]. The tooth color/colors for each skin color that
satisfied these 2 factors were OM1 for pale skin, OM1
and Al for fair skin, and OM1, Al, and A3 for standard
skin and bronze skin, suggesting that brighter skin col-
ors have a narrower tooth color selection range and
vice versa.

There are two limitations that need to be addressed.
The present study was conducted using samples

printed with images and did not evaluate the impres-
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images of the meal on different tray colors and the
meal that was actually served, and the same findings

were obtained. Therefore, this survey may also have



utility in the present study. Furthermore, all survey
subjects were women of the same generation. Since
attitudes toward esthetics vary among generations, the
impressions received by different generations differ.
Therefore, further studies are needed to evaluate the
impressions of different generations in order to clarify

whether there are any differences.
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Introduction

In orthodontic treatment, there are many opportuni-
ties to treat patients with skeletal class Il malocclusion
due to mandibular overgrowth. Surgical orthodontic
treatment for skeletal class Il malocclusion generally
involves improving dental compensation through pre-
operative orthodontic treatment and correcting skeletal
discrepancies with orthognathic surgeryl_s). However,
patients with skeletal class III malocclusion often have
a smaller labio-lingual alveolar bone width in the sym-
physis compared to those with normal occlusion, limit-
ing tooth movement® . In other words, the treatment
plan should take into account the condition of the peri-
odontal tissues. Malocclusion caused by skeletal dishar-
mony of the upper and lower jaws presents not only
morphological issues but also functional and socio-psy-
chological problems'®'”. This means that achieving an
esthetic facial profile is one of the most important goals
of orthodontic treatment'®. Especially in cases of mal-
occlusion combined with skeletal class III and anterior
open bite, surgical orthodontic treatment involving

orthognathic surgery of both the upper and lower jaws

is often recommended. On the other hand, it is impor-
tant to consider the postoperative stability of orthogna-
thic treatment due to the significant skeletal and dental
changes resulting from a single surgery. The lips and
tongue are located on the outside and inside of the
dental arch, respectively, and their morphology and
function are believed to affect maxillofacial and dental

19)

occlusion'”. The effects of orthognathic surgery on the

lips and tongue have been of great interest concerning

120 reported on

postoperative stability. Hoppenreijs et a
267 patients with anterior open bite who underwent
surgical orthodontic treatment. Among them, 20%
experienced postoperative open bite, 19% had strained
mentalis muscles, and 35% exhibited residual lip clo-
sure defects?”. This case report describes a patient
with skeletal class Il malocclusion presenting with an
anterior open bite who underwent extraction of bilat-
eral maxillary first premolars and bilateral mandibular
canines. The labial-lingual alveolar bone width was sig-
nificantly smaller, and the risk of the mandibular ante-
rior teeth deviating from the symphysis was high due
to the dislocation of the bilateral mandibular canines.

Considering these factors, we decided to minimize the
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Fig. 1 Extraoral photographs
A : Initial (18Y7M), B : Retention (23Y1M)

amount of tooth movement of the mandibular anterior
teeth by using the bilateral canines as extraction sites.
The patient’s chief complaint was corrected, and good
occlusion was achieved with surgical orthodontic treat-
ment, which was maintained with long-term retention
over a 9-year period. In this report, we obtained patient
consent through a written consent form, ensuring due
consideration for the protection of personal informa-

tion.
Case Presentation

Patient : Female, aged 18 years and 7 months at the
time of the initial visit.

Reason for visit : Esthetic problems of facial appear-
ance and difficulty eating due to anterior open bite.

Past medical history : Unremarkable.

Habits : Tongue thrusting and low-position tongue.

1. Case summary

1) Extraoral examination (Fig.1A)

The frontal view showed that the mandible was
slightly deviated to the right. The lateral view showed
straight facial type.

2) Intraoral findings (Fig. 2A)

In centric occlusion, an angle class III molar relation-
ship was observed on both sides. The overjet and over-
bite were both —3.0 mm. This case suffered crossbite

with severe crowding and anterior open bite. The max-
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Fig. 2 Intraoral photographs
A : Initial (18Y7M), B : Presurgical (21Y5M), C:
Retention (23Y1M), D : Retainers (23Y1IM), E : 4 years
of retention (27YIM)

illary dental midline coincided with the facial midline,
while the mandibular dental midline was deviated to
the right by 2.0 mm.
3) Findings of panoramic radiography (Fig.3A)
No morphological abnormalities were observed in the

crowns or roots of the permanent teeth.
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Fig. 3 Orthopantomograms
A : Initial (18Y7M), B : Retention (23Y1M)

4) Findings of lateral cephalometric analysis (Table
1)

Angular analysis showed the following values : SNA,
72.5° (=3 SD) ; SNB, 785° (—1SD) ; ANB, —6.0° ;
FMA, 37.7° (+2SD) ; Ul to FH, 1104° (—1SD) ; and
IMPA, 70.0° (—3 SD). Linear analysis showed the fol-
lowing values : S’-Ptm’, 16.8 mm (—1SD); A’-Ptm’, 42.9
mm (—3SD); Gn-Cd, 1398 mm (+3 SD) ; Pog’-Go, 84.8
mm (+2SD); and Cd-Go, 71.6 mm (+2 SD). The skel-
etal measurements revealed class III malocclusion,
while the dental angular measurements revealed lin-

gual tipping of the mandibular anterior teeth.

2. Diagnosis
The final diagnosis was as follows : skeletal class 1II,

angle class III, anterior open bite and severe crowding.

3. Treatment goals and approach

Since the patient had mandibular protrusion with
open bite, we decided to proceed with surgical orth-
odontic treatment. To improve the significant crowd-

ing, the maxillary bilateral first premolars were

Table 1 Cephalometric analysis

Initial Retention 4 years of Retention
(18Y7M)  (23Y1M) (27Y1M)
Angular (°)
SNA 725 755 755
SNB 785 77.0 77.0
ANB —6.0 —15 —15
FMA 37.7 369 36.8
Gonial angle 1278 1238 1237
Ul-FH 1104 107.9 107.9
IMPA 70.0 66.9 66.9
Facial angle 884 88.2 88.1
Convexity —32 0.2 0.1
A-B plane 44 —13 —1.3
y-axis 68.8 68.2 68.2
Linear (mm)
N-S 61.9 61.9 61.9
N-Me 148.8 146.2 146.1
N-ANS 63.3 62.8 62.7
ANS-Me 86.6 85.9 85.9
S’-Ptm’ 16.8 176 176
A’-Ptm’ 429 46.8 46.8
Gn-Cd 139.8 136.9 136.9
Pog’-Go 84.8 85.3 85.3
Cd-Go 716 68.9 68.9

extracted. We considered creating space by extracting
the mandibular bilateral canines. However, due to their
considerable deviation from the dentition and the sig-
nificant thinning of the labial cortical bone, we deemed
it difficult to relocate the mandibular bilateral canines.
Consequently, the bilateral canine teeth were selected
as extraction sites in the mandible. Because the extrac-
tion sites differed between the upper and lower jaws,
the occlusion and tooth-size ratio post-alignment were
assessed using the set-up model. It was confirmed that
no issues would arise in establishing occlusion. The
treatment goal for the maxillary anterior tooth axis
was Ul to FH : 1104° at the initial exam, which was
close to the average value, so the plan was not to
change the tooth axis significantly. The mandibular
incisor axis was significantly tilted lingually (L1 to
MP : 70.0°), but because the cortical bone was thinning
significantly, the plan was also not to change the tooth

axis significantly. Arch length discrepancies were
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—155 mm on the maxillary dental arch and —18.5 mm
on the mandibular dental arch. Based on the above, it
was determined that maximal fixation was necessary,
so Nance’s holding arch was placed on the maxilla to
strengthen the fixation source while proceeding with
the treatment. As a result of the improvement of the
crowding and the slight expansion of the dentition, the
mesial movement of the molars was 1.0 mm bilaterally
in the maxilla and 0.5 mm bilaterally in the mandible.
In addition, as part of the treatment, myofunctional
therapy (MFT) for tongue habits was employed con-

currently with the orthodontic treatment.

4. Treatment progress

After diagnosis by the orthodontist, the oral surgeon
explained the orthognathic surgery and extracted the
upper and lower bilateral third molars. Then, a Nance’s
holding arch was placed on the maxilla, and the bilat-
eral mandibular canines were extracted. A multi-
bracket appliance (0.018” X0.025” standard bracket)
was first placed on the lower dental arch. After align-
ment of the lower dental arch with 0.014” stainless
steel wire, the maxillary bilateral first premolars were
extracted, and a multi-bracket appliance (0.018” X
0.025” standard bracket) was placed on the upper den-
tal arch. In the early stage of treatment, a sectional
arch was placed on the molars of the upper dental arch
to prevent excessive labial tilt and jiggling forces on
the maxillary anterior teeth, and distal movement of
the maxillary bilateral canines was initiated. After cre-
ating space in the maxillary anterior region, the maxilla
was changed to a continuous wire. The maxilla was
also aligned with 0.014” and 0.016” nickel-titanium
wires. At 1 year and 7 months after the start of orth-
odontic treatment, 0.016” X0.022” stainless steel wires
were placed in the upper and lower dental arches (Fig.
2B). Then, orthognathic surgery (maxilla : Le Fort I
osteotomy, mandible : SSRO) was done after adjusting
the width of the dental arch and controlling the torque
of the upper and lower molars. After the surgery,

occlusion was maintained with the use of intermaxil-
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lary elastics. Intermaxillary elastics were used for an
extended period to establish occlusal stability, requir-
ing 2 years of postoperative orthodontic treatment.
The patient has been wearing the brackets for 3 years

and 8 months.

5. Treatment outcomes

1) Extraoral examination (Fig.1B)

In the frontal view, facial symmetry showed
improvement. In the lateral view, the mandibular prog-
nathism and the slight protrusion of the lower lip,
which were observed during the initial examination,
had improved, resulting in a favorable lateral profile for
the patient.

2) Intraoral findings (Fig.2C, D)

In centric occlusion, an angle class I molar relation-
ship was observed on both sides. The overjet was
+2.0 mm and the overbite was +1.7 mm. The signifi-
cant crowding and anterior open bite observed in the
maxillary teeth had improved. The alignment from the
patient’s right-side first molar to the left-side first
molar had improved, resulting in the maxillary denti-
tion aligning with the facial midline, achieving close
occlusion.

3) Findings of panoramic radiography (Fig. 3B)

Root parallelism was satisfactory, and no significant
root resorption was observed. Additionally, there were
no significant issues detected with the periodontal tis-
sues.

4) Findings of lateral cephalometric analysis (Fig.

4, Table 1)

Angular analysis showed the following values : SNA,
75.5° (=2 SD) ; SNB, 77.0° (=1 SD) ; ANB, —15°;
FMA, 36.9° (+2SD) ; Ul to FH, 107.9° (—1SD) ; and
IMPA, 66.9° (—3 SD). Linear analysis showed the fol-
lowing values : S’-Ptm’, 176 mm (—1 SD) ; A’-Ptm’, 46.8
mm (—1SD); Gn-Cd, 1369 mm (+3 SD); Pog’-Go, 85.3
mm (+3SD) ; and Cd-Go, 689 mm (+2SD). In terms
of skeletal changes, an improvement in the ANB angle
was observed. Slight lingual inclination was noted in

the upper and lower anterior teeth.
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B : Palatal plane at ANS
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Fig. 4 Superimposed cephalometric tracing at Initial

(black line), Retention (red line) and 4 years
of retention (blue line)

6. Retention

Maxillary Hawley-type and mandibular Hawley
Original-type retainers were fitted (Fig.2D). The
patient was instructed to wear the retainers consis-
tently during the first year following the initiation of
retention and thereafter only at night. In this case,
tongue thrusting and a low tongue position were
observed. To achieve stability after retention and pre-
vent relapse, the patient was treated with MFT from
the beginning of the treatment. Improvement in tongue
habits was observed at retention. Currently, it has
been 9 years since the initiation of retention, and the
retainer is now worn only at bedtime on weekends, on

a voluntary basis.
Discussion

This case had skeletal class III malocclusion with
severe tooth crowding and anterior open bite. Surgical
orthodontic treatment was selected because the
patient’s complaints could not be adequately addressed
by non-surgical orthodontic treatment, due to signifi-

cant skeletal malalignment caused by mandibular over-

growth. The treatment goals were to improve and
maintain long-term correction of skeletal class Il mal-
occlusion, tooth crowding, and anterior open bite. Den-
tal compensations, such as labial inclination of the max-
illary anterior teeth and lingual inclination of the man-
dibular anterior teeth, are often observed in cases of
skeletal class Il malocclusion'™. As mentioned above,
the treatment for skeletal class Il malocclusion
involves preoperative orthodontic treatment to
improve dental compensation and orthognathic surgery
to correct the skeletal incongruity. In order to establish
a functional normal occlusion by surgical orthodontic
treatment and to improve the esthetic problems of
facial appearance caused by mandibular protrusion, it
is important to improve dental compensation in addi-
tion to aligning the teeth®®. However, the labio-lingual
alveolar bone width of the symphysis in patients with
skeletal class Il malocclusion is smaller than that in
those with normal occlusion, especially in skeletal class
Il malocclusion cases with anterior open bite??.
Therefore, it is necessary to determine the amount of
mandibular anterior tooth movement (the treatment
goal) within a range where the mandibular anterior
teeth do not deviate from the symphysis, considering
the labio-lingual alveolar bone width diameter of the
symphysis ; however, a clear indicator has not yet been
provided“—’). In the present case, the labio-lingual alveo-
lar bone width of the symphysis was significantly
small, making it difficult to improve dental compensa-
tion through labial inclination of the mandibular ante-
rior teeth. In addition, there was a high risk of the
mandibular anterior teeth deviating from the symphy-
sis due to the alignment of the bilateral mandibular
canine teeth. Considering these factors, we decided to
minimize the amount of tooth movement in the man-
dibular anterior teeth by using the bilateral canine
teeth as extraction sites. The preoperative orthodontic
treatment minimized the amount of movement in the
mandibular anterior teeth, which also limited the
extent of mandibular bone movement by SSRO. In the

preoperative and postoperative orthodontic treatment,

47



MRFERSE Vol 37 No. 1 2024

rectangular wires were avoided during leveling of the
mandibular dental arch to minimize excessive force on
the mandibular anterior teeth and limit tooth move-
ment. Additionally, a third-order bend was added to
keep the tooth axis of the mandibular anterior teeth
stable in the ideal arch. It has been stated that the
ideal interincisal opening angle, which is the angle
between the lingual surface of the maxillary anterior
teeth and the labial surface of the mandibular anterior
teeth, is 43-45°2V. In the present case, the interincisal
opening angle was small due to the skeletal class III
malocclusion, causing the risk of occlusal trauma to the
mandibular anterior incisors. However, considering the
symphysis, we conducted the treatment to minimize
mandibular anterior tooth movement. The interincisal
opening angle at the beginning of retention was 40°. It
is necessary to carefully observe the change in occlu-
sion in the long term. In the present case, the patient
was treated with simultaneous bimaxillary orthogna-
thic surgery. Compared to SSRO, simultaneous bimaxil-
lary orthognathic surgery prevents excessive counter-
clockwise rotation of the mandible and facilitates the
adaptation of postoperative function in the oral and
maxillary system. In cases with open bite, such as the
present case, it is recommended to move the maxilla
upward. Additionally, it is known that clockwise rota-
tion of the maxilla is more stable than parallel upward
movement of the palatal plane22>. In the present case,
advancement of the maxilla combined with an upward
shift and clockwise rotation was performed to improve
the skeletal incongruity without significantly changing
the posterior lower facial height. As a result, there was
no occlusal recession after retention, and a good occlu-
sal relationship was maintained. After 9 years of reten-
tion, the retainer continues to be used, and a stable and
good occlusal relationship is maintained. It is necessary
to maintain long-term retention of an esthetic and func-

tional occlusion.
Conclusion

This case involved skeletal class III and dental class
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III malocclusion, with tooth crowding and anterior open
bite. We used a combination of maxillary advancement
and clockwise rotation to improve the skeletal maloc-
clusion without significantly changing the posterior
lower facial height. Surgical orthodontic treatment was
performed to correct the chief complaint and to main-

tain good occlusion in the long term.
Conflict of Interest
There are no conflicts of interest to declare.
References

1) Sanborn RT : Differences between the facial skeletal
patterns of Class III malocclusion and normal occlusion,
Angle Orthod, 25, 208-222, 1955.

2) Ellis E, McNamara JA : Components of adult Class III
open-bite malocclusion, Am J Orthod, 86, 277-290, 1984.

3) Ishikawa H, Nakamura S, Iwasaki H, et al. : Dentoalveo-
lar compensation in negative overjet cases, Angle Orthod,
70, 145-148, 2000.

4) Bibby RE : Incisor relationships in different skeletofa-
cial patterns, Angle Orthod, 50, 41-44, 1980.

5) Enlow DH, Kuroda T, Lewis AB : The morphological
and morphogenetic basis for craniofacial form and pat-
tern, Angle Orthod, 41, 161-188, 1971.

6) Sinclair PM, Proffit WR : Class II problems : Mandibu-
lar excess/maxillary deficiency/Proffit WR, White RP Jr,
eds : Surgical Orthodontic Treatment, Mosby, St. Louis,
428-482, 1991.

7) Troy BA, Shanker S, Fields HW, et al. : Comparison of
incisor inclination in patients with Class Il malocclusion
treated with orthognathic surgery or orthodontic camou-
flage, Am J Orthod Dentofacial Orthop, 135, 146.e1-9 ;
discussion 146-147, 2009.

8) Pike JB, Sundheim RA : Skeletal and dental responses
to orthognathic surgical treatment, Angle Orthod, 67,
447-454, 1997.

9) Teo KF, Nor MM, Mohamed AM, et al. : Geometric
morphometric analysis of mandibular symphysis in Class
Il skeletal base, Anat Cell Biol, 55, 433-440, 2022.

10) Chung CJ, Jung S, Baik HS : Morphological characteris-
tics of the symphyseal region in adult skeletal Class III
crosshite and openbite malocclusions, Angle Orthod, 78,
38-43, 2008.

11) Yamada C, Kitai N, Kakimoto N, et al. : Spatial relation-
ships between the mandibular central incisor and associ-
ated alveolar bone in adults with mandibular progna-
thism, Angle Orthod, 77, 766-772, 2007.



Surgical Orthodontic Treatment Improves Esthetic Problems in Skeletal Class Il with Anterior Open Bite : A Case Report

12) Choi Y], Chung CJ, Kim KH : Periodontal consequences
of mandibular incisor proclination during presurgical
orthodontic treatment in Class III malocclusion patients,
Angle Orthod, 85, 427-433, 2015.

13) Guerino P, Marquezan M, Mezomo MB, et al. : Tomo-
graphic evaluation of the lower incisor’s bone limits in
mandibular symphysis of orthodontically untreated
adults, Biomed Res Int, 2017, 9103749, 2017.

14) Gracco A, Luca L, Bongiorno MC, et al. : Computed
tomography evaluation of mandibular incisor bony sup-
port in untreated patients, Am J Orthod Dentofacial
Orthop, 138, 179-187, 2010.

15) Handelman CS : The anterior alveolus : its importance
in limiting orthodontic treatment and its influence on the
occurrence of iatrogenic sequelae, Angle Orthod, 66, 95-
109, discussion 109-110, 1996.

16) Phillips C, Bennett ME, Broder HL : Dentofacial dishar-
mony : psychological status of patients seeking treatment
consultation, Angle Orthod, 68, 547-556, 1998.

17) Phillips C, Proffit WR : Chapter 3. Psychosocial aspects
of dentofacial deformity and its treatment/Proffit WR,
White RP Jr, Sarver DM : Contemporary Treatment of
Dentofacial Deformity, Mosby, St. Louis, 69-89, 2003.

18) Kinzinger G, Frye L, Diedrich P : Class 1I treatment in
adults : comparing camouflage orthodontics, dentofacial
orthopedics and orthognathic surgery - a cephalometric
study to evaluate various therapeutic effects, ] Orofac
Orthop, 70, 63-91, 2009.

19) Proffit WR : Equilibrium theory revisited : factors influ-
encing position of the teeth, Angle Orthod, 48, 175-186,
1978.

20) Hoppenreijs TJ, van der Linden FP, Freihofer HP, et
al. : Occlusal and functional conditions after surgical cor-
rection of anterior open bite deformities, Int J Adult
Orthod Orthognath Surg, 11, 29-39, 1996.

21) Slavicek R : Prinzipien der okklusion, Inform Odontodont
Kieferorthop, 3, 171-212, 1982.

22) Moldez MA, Sugawara ], Uemori M, et al. : Long-term
dentofacial stability after bimaxillary surgery in skeletal
Class Il open bite patients, Int J Adult Orthod Orthog-
nath Surg, 15, 309-319, 2000.

RIEE R
T 145-8515 ERAUARRMIXALTH 2-1-1
AL 27 Bl 2750 bl ol 1 2
FHTH

49



(ERPR - EEBIHRE)

TEIEHREBHEER E 7 32— PRI X D dGEL 72
BN« SERME R AN 2 £ 9 BERE M SO B

il 4

el P

LE S RE - KSR s R
(2024 47 H 8 H3ZHY)

A Case of Functional Reversed Occlusion with Microdonts and Congenitally Missing Teeth
Treated by Orthodontic Treatment and Laminate Veneers

SHINAGAWA Rei and SHINAGAWA Junichi

Shinagawa Dental & Orthodontic Clinic of Ueno
(Accepted July 8, 2024)

¥ —7 — F : functional reversed occlusion (BEEEM:ANIEE),

microdont (J&/N\#), congenitally missing tooth (5K H: KAl

Bi), temporary anchorage device (MFHGIEI 7> A — A2 1) 2—), laminate veneer (7 3 72— FR=7)

&

il

AR, Ja RPERATEEEINE RIS H 2 & vbat T
2V, R % B < R A D SRR R A T e
NSRS % RO S5, KT I, EEEE
“UNEBE, RERGIE QN TR T 22, £, R
Btk 12 1d 6.21% DBHIE TRAMEDSTRD &tz & v ) Wik
bd Y, RAWDIRYER AN % 9 KEG] O K6 1E HRHA
BT, 2RO RS LT AT R O pEBIR, Bk
TR7 7 ANEERSZEL T, EREE S TR
EE21T) H, KRAEOZERZ AT 2 & Bt 3 2 038
Wb Y, LEMGIESE N OB DR E LT
W, /N Bl LB A BHEH T 2 5k, fREEL Al
BALIE %179 1k, BRI 2 $52 8T, R
2 EolEIEEZES L THAT 2 kB E Lo N
29, 20X ) KA S 2 ) REB DR IE
HRHARETIE, tooth size ratio % 8 L CIBHEH % 37
T 20805 5,

S, ERREAGMEE Z/NER SRR e RRE
ARSIt DB 2 5 % BFITH L, FEIEMEREEE
ETIRF— I RETFICIDRERELZRD, RIFEHEE

50

M & ZEMDT S NI D T]ET 5,
fiE Bl

1. EFIDEIE

AREBNE A~V v FEF 2 BEF LT, SGRITKD
BERNI SO &G 2 57, BE SR8 17
%7 P HDOLET, HiOKAGDLEIYWTHE L2
FEFE UCREEL 72, FLHIHI X D RO & 2 80 7:
73, WU KNME %R iR & & bIcHRICW
BLID, Kb Tk TF R AT LD E, LD
LaH6, BRECE>THOHREET, Bz mE Lk
BEic\a7zodz, KIGREE LT, KXHUIHGRE, il & AR
DINHAIETH > 7o, BHEREICR R TR EFEHIT LW,

1) BEFi

IESUS /A MNP 72 long face T, FHH Mg OBl
DRFRIEICHTEIZFE D & e o 7z, ST straight
profile TH Y, THAFORHEZRD I, A2 A VK
BB T ig D 5 O SR b ST A D #R X 7% 0o 7
(K1,

2) LIRERNRTHL

KREAMEERIZAEEM Angle Class IITH - 7z, Over-



FEIERRHEREE 7 S 2 — P RETIC K DUGEE L B - SaRMERANE 2 £ 5 BEREIE SO B i)

jet 13 —25 mm, overbite 1F+40mm TH Y, HiEITK
itz B L Twie, RSAGEEYIE OB, R
FEAES —FLA R oM EfF 2 R 7o, RRAAHIEE
KEHIERIHETH - 7, BRI LT RSN SIE
W12 online, THEMGFIIEFIZ/AMIC 1.0 mm A7 L T
7o (K1), RSEAEMIIY) ST 1 ek 2 38 7o

3) BIRSTHT

BEIREE L, LSRG ML AS—1 SD 2B A TS
$, fltEfiIZ T R_RTH1ISD ZHATKE LfEZ R L %,
fEH & L T anterior ratio & 83.6% (fZ¥#E{H 78.09+
219%), overall ratio (% 96.0% (FE¥#fit 91.37£2.10%°)
EEHITKRERMEZTL, tooth size ratio DA% T
®7-, Arch length discrepancy ¥ FZE+05 mm, T%H
—10mm TH -7,

4) HERERFTHL

U AL DO BIF I ARETH D, L NBEAEA YT
DB X 2 RV E 2 O 72 (K 2),

5) X/ Iy 7 AMEERH

TFSEAA S Z/NEBROSERMER A, R
TORFEM QIR RSB b o> bR i 2 B 7
(B 1),

6) MIEUEES = v 7 ARENE G BT

HHR T, SNA X 815° & HEEHERT, SNB I 82.0°
EREL, ANBIZ—05" E/hS w2 &ns, ETHED
HI BRI PR AT A7 X 2 BB IEI T H > 72,
MEMNITIE, FMA 1% 255° LN fE%2 7R L, FEEIX
mesio facial pattern T» - 7z, % Tl¥, Ul to SN
angle 1045°, IMPA 975°, FMIA 57.0° & EH#ER 70 fid %
AL, BB REEA IR T H o o, E-
line l2xf L, EEIZ—35mm, T/EIZ+25mm TH D,
FRIEgAN, TREEIAMNERELTHE (1),

7) 2k

RSEAEARE R, R SHAG R /N
FeRMERAN, LSRG e AN 2 fF ) B R LT
FEBE IR SO AR & B2WT L 72,

2. BEHE

BRI EA S — M TR EEZ SN 5516 T3
HIZHEGITH 2 720, HBHREIEAB O ST L 7223, |k
AT RIS IER TH D, BRI ORHETH 2 7
ARy —=yavERLTWEWLI E, UK

GUDBTEETH -2 L, BLXOBEASD Filizme
Ligho7l o, BERFHAREM (AL 77—
Y 2 GH) TORBEERL 7, ESEAGRE KAEH
DWHFEE & KHEWBIROSGE, 1l Bl D bR %
2270, ETHEGHE “FLAMZzHREL, RHEA
FI DA E) & TRl O S HEM BB Z1T) 2 L &
L7, LSPUIEom A%t ) HED®%IR E over-
jet DA E BT 2 720, AU O wi I ALE X
maintain & U, S -FLAKOHEBEZEE (9.0 mm) &9
T EFRAROUTLEENIC X > TEHHT 25HH & L 7%,
TEPY) ISR TH B 729, 5.0 mm O FHHIGERE
Iz kb, AR O R E LBV 2% overjet DR
BE IV MEORLEOUEZKZ 2 L & L, KHENH
BItRIZ AT Angle Class [4E EiFE L, THEAKAED
TS EREIZ A 50 mm TH B Lo, THIZ
BANDEEE L, FLEAROHKMERIIRNE W LD
5, ZEBRPHBHIRG 12 31T 2 BiEAE g o) ZEBR T T~ D S 75 Bl
HhER 2 BT 2 720, FLENEZ BB EkE T 2
L L7, EERAMLDOLDEEIROEERE LT, O
B IcHERNEIEMA 7> A — A2 Y 2 — (ISA Sphere
220X60mm, NA AT ) ZHLL, 7V v IE
EHA7 A Y— (PLAS 209 mm, NAA7>¥ ) 2064
T5IEE L, BINBIEGHEK TR, 73— tR=
TS & O RFEAA ATt R RO 2 BOR S, ante-
rior ratio DYGEZ X % FH & L 72, BHED & 2 _LFEAA
R IC L TR, av APy P LY BB X D IE
Mg ZEIET 5 2 L LT,

3. AEEA
FERREERAT) T, TGRS LAk &
MR L 72, DZFEREICEPHEIER 7 v A — R 7
Y 2 —% 2 KM L, PLAS #35%5 L (X3), L%k
A A S E S o4y 2y, FHAEA
M5 A IEMIZ~I 2 a vick hikEL
7oo ETHHICoNF 777 v M EEE (0227 X.028” 7Y 7
PXYAT YR ZvIPIALARXT Ty ) A
L, 04" =7 VF o 74—tk h LX) v 7%
Bl ETHELEBNIIIAY—Y A X% L
I, 018" X.025" AF Y LARF—N T ALY —%EHL
72 LI PLASD 7 —LDPBIIATA v I F 22—V
W& DB RAWDELEE 21T > 7, EHE—KEH

51



MRFERSE Vol 37 No. 1 2024

DEMERI~NDOXIE E LT, FHOT7T—F 74 ¥ —I2iF
TAY TNy IRV MG LT, THIEAIA T4~
TRAAZ7 AN K ) NHETE OB ITEE 21T o, B
TEIEGHLG 10 2> HE2 I HT S8 SO & 13 L 72, BF 5
FEAMWAAED F 94 7 ay, NIk s arnZE
BREASHZ 12, R0 OFLHE 2k E L, ZEBR OIS % ki
L7, ESEAABIIYIHE o e i) 1.0 mm 372 Ol
WA R—2 % T (K4, 5), HFEERZEL T, %
I LIEERL b oz,

CNF 7Ty MEEEIC X 2 EIIERSHRNE 2 £ 7
HTho7, 777 v MERE, LETHY—AL7=zL
VY NIA TV T —F Ik BREERFR L 2, RE
FAka#E, LSEAMYIREMEIC 2 Y APy LY B
1, FEEAAIMEIgEIcE Vs y 2P La= itk b
73X —FR=T7RfTo% (K5), PVA=T T4 A
i, HSEIIE D 3Y, 4Y, 5Y 238 S e AR
JERI L a =7 (MET4 A7 ZRV—k ¥ b A=7
7, WR) ZEHL 7,

4. BEER

R T REE I AR 2RO 7, LEERY)
BB - B IALEII L B o Fe, TEREIEIEE
B EE D OBEIHNER I Nz, ZOFGE, WY
ZHTR SRR S S, Lo L, FMIA 13 57.0° %
5 69.5° ~ZAL L, TP s sk L E BAER L 72, R5E
KEAM1Z9.0 mmELBE L, KEAWEIRIZAEMH Angle
Class I NESGEE L 72, © T 0% THDKFHH D oA
& SNB DA & D, ANB I 1.0° 3L, SEERIRIZ
i L7z, E-line o L CTF/EIZ+25 mm 2 5—1.0
mm ONEE %D, THRORHEROSGEZRD, 73
F—FR=Z7EavERYy PLY UBHEICED, ante-
rior ratio & FEMEDHEL 72 (K5~7, £1)., FREH
W06 2420 H0E L - BIE DS, HEMN - BRI
RIFRESERR S T3 (K7, 8, £1),

% =

IR, BIERRICB W Tl Z2BE)T 2 BROEIE DL
EPRE LT, MRUBIEH 7 v A =2 27 Y 2= v
LNB L)L >TETVS, HRUGIEH? v A —R 7
Yoa—ik, [BEEDTERIE L i fEER & LTl
HATE 270, fEROBIEMPHAR CIZRE L INTE

52

T-BEREOKE R RKABDOELEETAS L) ITk>
2 Fte, CIEHEIE, ORG-S CREST A
BL2TL, EREMoY 27 6%, AmbiliBicEb
NRIED Z DIl Wi EoMWh s, EHOWMBUEIE
A7 A—=A7 ) 2 —DEVEELE L THEL TWwW5 EX
NTw3?, OHFEFIRICHI L7 v A=A 7 ) 2 —
ZEERE LCHWS Z LT, BEEAANRZEEEL T
52 EDAERE Y, AT A EEE & UL
ot s, FEERTHERE O MER S o K ISR T 2
BT T 210 AREBNC B VT, RERMEBEEL
PERe I LSHAT % B &9, OFIEPhEBIchEz L
FHWRMEIER 7 v A=A 7 ) a—2HwiZ Ltk D,
LEARTH OB EHIWAE IZHERF X 1, overjet DA L
BRI X 2SO ENEIET 2 2 L3 TERL, —
Ji, THETE L QARG NBEE - REWRELS
BENEDHIZS50mm THoI L5, HitkE KA
OMKEEIC & 2 B8 %2 51l L 7279, THICIZHERHE
ERA7Y A=AV a—% AL &d>7%, THEA
Hegidmllz L, Gl o~Ik s arvziro
72 lickh, THRHEOME LT %
EWTERLEEZD,
PEREVERCHE & DIEGIIC R L, AR Z NS,
THEOBRTH~OHERZAMHT 2 LItk D, BN

ThdEBEZONTOEY, BEAEROBINIC IF I
Ml & 5 B AKHEOIENBERNTH 203, ARGEH]
TIEFEOW IR SNT, BRI ZE L CHE T L
FEHCE b o, L LaAS, WERHEICLDT
B OB T HADREREED 54, FMA 23505° £ 3
PTIEDHEBHIML 7%, THERETOREZRDI b
DD, ZOFHEAOERE I ) THOB MK & TH
HisE S IR ENIC & 2 B ri#2iEDY, FHERR & HIF oKk
BIIHFE L EEET L, BINHOBREOLER, 6k
FIFZ—FRZTOWIEE SNTELY, FiEa v K
Ty FLYrOYER X OEEE N L RER, FE
HERICB 22Ky PLYvICk BEER X OME
BEIERICHIND LI IcksTER, avRIy b
LY LB BEIEY T 2y ZIic Xk BREE L gL T
KBEME DD 2, EMMFIEDTIRETH 5, EHI
B 57\ E o R H 5 —77, WokiEolzoic
BEEOEMPHRIIS 2, $Hav APy FLY VT3



FEIERRHEREE 7 S 2 — P RETIC K DUGEE L B - SaRMERANE 2 £ 5 BEREIE SO B i)

®1 W (1787 20) SlEL, OWAEES X0 Fvxy
U ARELL

X3 HWRMEEHTY =22 2—%

FEEJ & L 72 RS R AT O
KIGHRBBIEH 7 v =227 Y 2 —
ERT,

X4 BHYEHHE TR Q05 20H) OENGEEE XU Fexy
7 AE

K5 73x—bR=7E8LFaVR

S P RETP LB L TA— LY T 22— hRET Yo b LYy Bk LRE

I I Je oy 13) N ﬁé‘%‘z@khﬁ
AT EPEI A RICE W E T 2HEPH 2", £738 A B T, B: 9 32— bR
g, B/ Vv 7N am 7GRS E A =7 - avAYy FLY UBER

53



MRFERSE Vol 37 No. 1 2024

K8 mMERHRSG (227 H) BHRGE, HPENEES XU
) IRIy I AMER

ISR LTHuBY, 53 2—FR=7ICBWLTH A
THH, IXYRITNETIIvIEDbEI VY I
VA =7 DIE ) WA R - 72 & T B DI
EIXNTLRY, Y a= 7 IEYEsE TSI
MEZ A T2y, BETIE7? LI FH Y R7 I 2
#%, 10-MDP THIWIEZ L 2B ESEEL Yy AV
ZHEHT2 L TCHRELEERIZ AT I LOWMES
NTwa, SAREHTHEPRCEENE LT Iy

54

SN plane at S

Mand. plane at Me

Me™ -

X7 MEEST Y 7 2B
BEHRORELGDY

=gy 7% 7 »H)

AR BRI TIRE (20 7% 5 22 H)

Bk IR (227% 7 2 H)

JI2EkBT7 32— FR2T7DREDTS, X DHREHIE
FOEYTDYRIBMwEEZONEE ) VLYY
Dna=r7rEHwi g I 2= R T7EERL %,
AIEBN D & 9 WG IERFHEEE 2 & 7o AAERY 22 e i
RERLDSIABR BN BT, BRI Z & I HE R AR D
TV % BB, AEHOEREZ XK 20835 5, F
7o, IGEEEHEINZZER > & FEIE R BHE S R & HliRE - 1BHEIE
Y EMBREEZ G T2 C LPHEELEZ 5,



FEIERRHEREE 7 S 2 — P RETIC K DUGEE L B - SaRMERANE 2 £ 5 BEREIE SO B i)
F1 WEHEBL v 7 ZHHUETEIIHT

S VRIS BYAIERE TR FfS RN
17m%7»H) @Q0®52»H)  (22®72H)
SNA (°) 815 815 815
SNB (°) 82.0 81.0 81.0
ANB (°) —05 05 05
FMA (°) 255 26.0 255
Ul to SN (°) 104.5 104.5 105.0
IMPA (L1 to MP) (°) 975 845 84.0
FMIA (°) 57.0 69.5 705
E-line : Upper (mm) —35 —20 —20
E-line : Lower (mm) 25 -1.0 -10
Overjet (mm) —25 2.0 2.0
Overbite (mm) 4.0 2.0 25
Fe KM R U % £ 9 B &M ER], Orthod Waves-Jpn
b EY Ed, 76, 136-142, 2017,

WV & SRR R AT 2 £ 9 BERE M SO B REMI 12 nf
LT, MIEHRHARE & i RHlifR - REBEIBEO A v
F—=FT4 7V F) =7 7u—F2ffH) T LickD, F
ENP ORI GWEEZN S 2 L3 TE T,

AEEICBIL, BIR T ~E COLIRAEIE 2\,
X L7

1) Mattheeuws N, Dermaut L, Martens G : Has hypodon-
tia increased in Caucasians during the 20th century? A
meta-analysis, Eur ] Orthod, 26, 99-103, 2004.

2) WL —, HIEE, FRHAW, fh: BERNNEDOKA
HSERMERANCEY T % 2234, AN BES, 48, 29-39,
2010,

3) =R W HARANICE 2 B0 RE OfGHEEE, A8
FEE, 67, 215-233, 1959,

4) Proffit WR : SH@EHEHR : Hii 7 2 7 1« + OBNERNS
B, EI, 74T vey AHR, #HE, 619-677,
2009.

5) FRJILEEE, JERSFoA, LS, b o RSEMILTHE AR
T HEEN - MEENEE OUEEZ K - 7 3165, #ElE
], 101, 309-322, 2001,

6) Bolton WA : The clinical application of a tooth-size
analysis, Am ] Orthod, 48, 504-529, 1962.

7) REKBE, HEL, wEE B BREER T v A —
A7 2 —% vz ETTHEREEOELMEEIC Xk ) SR
TR e i FR A D Z2BR B B & 3G R L 7RSI, B R AR,
122, 183-190, 2022,

8) RHFHITHY, MRIEEKUL, B fd, fil: RUBIER 7 v A —
A7V 2a—I2 k) B NEARHEMEDOELEE) 21T 7 /NE

9) HAMIERBYES  BRRIEH T v A —R2 ) 2 =4
FoA4 v, B20K, 16-17, 2018,

10) BT, WKIUME, FHIEAE], fb: 20 - ZewEEUE
ER7Y =22 2— ORI DS, H 1R,
A e, Ha, 304-311, 2013,

11) FIEESE, FEsEse, SREE—ER - A2 1) O &
D 14, dfEkEsss, 38, 28-37, 2010,

12) Magne P, Belser U : LIRSS, HESE, W E
#, WRERR: v 74 vy FE—kL YL AL A Y a
VA=NAFIAT Ay T T7Ta—F—, BEIRK 74
Vv AR, B, 138-139, 2002,

13) Liu M, Gai K, Chen J, et al. : Comparison of failure and
complication risks of porcelain laminate and indirect resin
veneer restorations : A meta-analysis, Int J Prosthodont,
32, 59-65, 2019.

14) Cesar PF, Miranda RBP, Santos KF, et al. : Recent
advances in dental zirconia : 15 years of material and pro-
cessing evolution, Dent Mater, 40, 824-836, 2024.

15) Elkawash HA, Abdalla MA, Haridy R, et al. : Influence
of immediate dentin sealing on marginal gaps of laminate
veneers : Machinable monolithic zirconia versus pressable
lithium dislocate. An in vitro study, Int J Prosthodont, 37,
109, 2024.

16) Yang B, Barloi A, Kern M : Influence of air-abrasion on
zirconia ceramic bonding using an adhesive composite
resin, Dent Mater, 26, 44-50, 2010.

17) Blatz MB, Alvarez M, Sawyer K, et al. : How to bond
zirconia : The APC concept, Compend Contin Educ Dent,
37, 611-617, 2016.

Bl -
T 110-0015 HRHAEHIX E¥F 6-16-21 PHAE L 8F
BRI R - RRIE SR

a4

55



(ERPR - EEBIHRE)

FATHMDIMGIC X 22 ) A (FBEadt) 1L,
WIRALIRFR 16%IC K 2K —LFT A F = 7 EREL O ViR Z
PR U TR EE TR SEHIC s L 72 1HER]

il

e

BRI BRRE - I R
(2024 £ 7 H 8 H3Z2HE)

A Case of White Spots with Discoloration (Brown Spots) Due to Dental Trauma was
Improved Aesthetically and Minimally-invasively by Deep Infiltration Technique
with 16% Carbamide Peroxide

SHINAGAWA Junichi

Shinagawa Dental & Orthodontic Clinic of Ueno
(Accepted July 8, 2024)

¥ —7 —F : white spot (F15), brown spot (#gf4¥f), resin infiltration technique ({EKhii:L & v i), deep infiltration
technique (L ¥ v iiHi%), home whitening (F—24FK7 A F= )

&

il

White spot (AT, HABE) ICR4 2758k LT, &
Ha—74>»7M (7423, DMG, FAY) ZfHL
7= resin infiltration technique (LAF, kL & v 24
) PG shTw s, kI it white spot
lesions (DAF, HABEEZ) OEfTZ2EFILI$2ZE%2H
WELTHRAEINATFETH D, BEIEELY VT
% % triethylene glycol dimethacrylate (TEGDMA) @
JEPTER (1.52) 2M@Eex > X VE (1.62) EERILTED
FIBED MFSGE SR CTH 2 72, Bl B X %
FEEFICHLTOHONE )Tk TELY, &
BITIEAE, TF ANVEBEARICL 2EMICH L THEHE
Ths MG INY, EHMEAL T2, L
L molar incisor hypomineralization (MIH) 4#M&IZ X
D T XVEEIBIOERAZTFET 2546, (kL
PV RIMEE DT IE TEGDMA 23143 12 38 55
B LW DD b, 2D &) hEBli st LT
74 A7, micro abrasion, ¥ F7 7 AL, ¥4 %

56

TV FRA ¥ b ETRE T XOVEZERITICERE L
TH SRR L & 2 21T 9 deep infiltration tech-
nique (BT, %L & VML) @GS hTws?,

WL Y VIRIEE TR, FET S XVEHREROWE O
Wit -oicary Yy LYy (CR) REZHHT 2
ZEDBDH DL, FRE, ABICERZ LY vellow spot,

brown spot IZX L TH 7 A b=v 7/ TEOEREL T
D OARKTE L Y VR 2 4T ) IREE WA S v
%, AREHITIRE % PR D FIEEI R LBRBLIRSE 16%
ARG LA =LA V2V IM (TP T AK—
L516%, TVvY TR, TIVN) EERL Y VIRIEE
PO L EEN R EEZ X2,

fiE Bl

1. ESIDOBE

B 13 ik, 2023 4E 3 A LA D& IEA
HEEIFCRBEL 7, BUREEE LT, EBEmirb g
IS 5 A H B LD L THoT, £HW - Hh
BHYBEEE I D W ORI A RO k> o 1o, EFE



FATAMOIMAIC K 2B O AR () 1O UBRURE 16%I1C k25— L8741 b=y 7 LRV Y v R Z O L CIREECHERICYE L 7 LR

IZOWT, BEE X ORES IR REDS D 7% CF
KB TE L HEZHEAL Tz, 7, HEICK
h BB K O ISR UHE RO R 2 153 72,

2. BE - 2

AR ISR ) KRE LA, AT
Uit iciREo A RO 7. (K1), 9l MIH % £ D
B Z#EOT, LSyt RSO RS
LEWETH -7 &6, FATHRDOIMGIC X 52 HE
KAAZ D 2 WIEBURKED B8 & 2T L 72,

fERPE L 2 R OB O 7 I BRI XS % 7
PI%fTok 25, REEMDYIEOABIERETH
% 7= I FE TR TRE L 2T L 7 —77, s flh)
WO ABIIEBICHEE L D —EU EDEARDH B LT
Hxhrztzd, FEHL Y vREEE CR FIEDIFH AL
WCThDLEBWIL T,

3. BEHH

F7A4 b=y 7 TEOEREL BRI BRI
IARREE L 2 R, RGBT L Y VR
L AT ) REGHE 2 LR L 7o, HEFNDHRTA b=
Y NEIF AVE DR BN OB O REE 4 £
S RINICAT ) RE S DTIZRVDS, AREFICB VL TIE
RIEROF VA b= IR ETH D LB L7, Dh
DWNE %z GO TRFEHIC O W TESE B X OMEES I
SRHHET Y, CEICX Y FEEE,

FTA L= TOERICOWT, AGEH O HBEIEDD
DEBYEHIAET 572012, L HEBAD7 Y —F
CAHANVDERBEBIFINEF—L KT A b= v T EE
L7z, A=LF74 b=V 7o TE, BEPEE
FHTH O RINCEADRHZ A 27201 h A
LEL—=FA47THBI L EENICRY A b=v o
T25 2L z2EBEL, HRLRE16% ZRA LA RS
LbL—=F A TDER=LETA b=V I (TP =F
AFR—516%) ZiERL 72,

FEARPIROERL O v RIEEICE L TikRE
FRVBEDRRERNE S 25 2 L TPlE N0, FH
HIC 2 V784 7D ) a—vHIgM (EZ-COPY 7Y
TeLr)v IR, EYLT) T avhA FefEEL
AvPrrvavir7=y 2V TCCRAMEITIC L L
L7,

4. AERE

MkEDEOERE LK, Fy bYA4 TOLHFRT
ENGLEDAZ L L —=THh—LHKTA4 b= 7% 2
T2 (K2), v74 F=v 7%, EFAEHHYIt
DEBDOREE L OEF2ERONED LR 2R 7 (K
3, 4), HODREZMERL 7270, AMDIRE~BITL
7z,

7 N—=8 LWHilAg IR 21T, A—R=7 74~
DYTLXYEY FRA ¥ b ZEHE (5000 rpm) TEEHAL L
HAMTR IR RE A VEEZEEICKREL 2 (K
5), HBE~DKZORE (K6, 7) L@EZ (K8,
9) Ik Y At E 2R L 78, LSO B
PRSI 16% 36 (74 2av-2 v F, DMG, FA )
Z2MEAL, BEZF XA NVEOBIKEfT-> 7 (K
10), BARICIIBIKZEESI 27 DICEYED 2
To7, 27#EERIC 30 KL, 9% L% / —)L
(74 av-F74, DMG) % 30 WA L THMHD
ik &Pzt (K1), 2O A 7% 3[EEED
EL, FBHC99% L% 7 — L hsEhE L, SEmicisdk s
22 L aER (K12) L7k, 9% TEGDMA (74 2
V-4 Y740 k5 vk, DMG) AL, B
S DD ED 2{To7 (K13), 6 oftlEk, ©
T—=7u—THRHEL v Z2RELLHEAZ 40T >
fiote, ZDBBEAUNZME T 5 72 O ICFE 99%
TEGDMA ##&Ai L, 1 3BRICREL Y v DRk &L
Wi o7, 9% TEGDMA D=8 B i 9 % i
(K14) L7, ERSEAGAMRYISROIZEZBIET 279
W CRAMERIT- 72, BETATLELT, 2ATv 7
XAV TZYFUITSATL (ABHRVE2, 7517
FhrFvyN) RERL L, #ERE AN 2 OVE
& LT, MRS T10 Y Vi (kL 2 b
HV v F, €£YVLT) v F v 7 &fTolBIcEsN
HWET», YVavhA Pzl vy rvay
TV =y Z7ICTCRAEEZT-> 7 (X 15), SIS,
W 217> 72,

5. AEER

BT OFEM FERETRE S SES N, B - ®
A LB I LT (X16),

57



MRFERSE Vol 37 No. 1 2024

B1 o2~ 4 VEE, OBENGE 20 2k
74 VY — ik X OERBG

f@ﬁﬂ?

RI3 A7Ab=v R0 X4

WNEE WNEE

Ee6 fiaio LEAMG 7 LIEAMSYIEOLE >

Yt o 7 v A fwi AOVE R, IERED
74 NE—& sna AT 4y —
HBE~KD DS L 72,
% =

1. R—=LFKTA =2 TIZOWT
ek, ENTHRHARKALZZT LA —LF T+ =)

58

Ll idhe

T T LR T IR

-
4 4AA.

a .3 f: -

2 Fy oA TOLFRTRMNG LD R
7 5 L — IR

5 FEHL Y r2MEicsy
% #JEd o A OVEHIBRE

A4 v TBo

| -~ ii \

X8 fligio A RO EREAHPYIEORE )

AOVEHIBRER DB
BB D ESE A < 72 b B BEDs
WHEL T3 I E2MHERL .

Bt DB IRBG

M2 RCEBBLIRE 10% DEEINLDDTH o7,
AR, WBRRLKFE 6% ZAA L= N—=H )L L —F
A T7DR=LHBTA b=V T (A= y R
GO, 7V 77V P v 8v) PBBLIRE 16% % B



FATAMOIMAIC K 2B O AR () 1O UBRURE 16%I1C k25— L8741 b=y 7 LRV Y v R Z O L CIREECHERICYE L 7 LR

10 ARRSEL O v RIEICE T 3 15 % HEE AR R 11 99% % /) — )\ BeAilk
etz 7 70y 57— 7 CHEL %,

X 12 3[EHD 9% % / — )L EAfl
DIaAREHT 4V —B
HBFIC 9% L% / —LasEhE L,

TSR L2 L 2R L 7,

E15 v VavihA4 FE2Hw~
A vz yavyry
—v 7 CCRAR LIFHES
X 14 Rk L 2 iRk HE L 72,
HPEDIE K& R L 72,

17 HEEN A % ¥ >+ — (iTero 5D
- - plus, £ YEHFIA4 P v RY)
16 fliteD A< A IDQ‘E, D&WQ‘E, 7 v ARG ZRGTYHIE 2L 72,
7 4 VY B X OERBSR
MWK 2 MR L 7o, BREZE, LAY
CR RIEIBIC k2R D 7,

59



MRFERSE Vol 37 No. 1 2024

BLEARI AL =9 A TDE—=LETA b=V IH
(TvY =27 AF—L516%) BEfign, F—sF74
b= S OBREEDIED > T %, R0 EERVIRE
10% DR —LFT7 A = ZHiF 120 2 b L —%2 %
T2DICRL, WEEKE 6%E X OMEIEILIRE 16% D
R—=LF 74 b=y 7390 DM HTH%ED &7
A PV 7RISR N D LI NG, BHEOHNPEE
DOREZREZEL, ZNoDF—LKT7A4 by Iz
WO DD B

2. EHML Y VBREEICOVT

HIBE D B2 BEMICWET 5 72012, KX CR
IR 7 S 32— P RZT7VICHINTE, LIl
5 DIEFIIYINIES3% ¢, minimal intervention O i
KK LTED, BE%E\WbW3 repeat restoration
cycle® IR T L £ 9 WHEMED S 2, 2 2 TUTAE, HIE
RS 2 T4 ORI LIBEESHRR SN TE D, B
HEOBEI 2 YEHD 7= O ITRRGE L & v RIEED 1302
HEE 2 5 ) — EHHD Y av KA v bz -
BEMRAYIZ 98T % 25§ % micro abrasion, 7 v {L#GH
b Tws, INSZHBRLA AT T4y 7L
a—=1ck 3L, IMIC k2 HBRE, T X VEE
AT X 2 FABED WUk L T H Rk L ¥ v R
PR FEEMCKETELEL TV, FBLY VR
LR X VEOUINIZ A9 b D OARKER T
% DT 04 mm BT, mEHTH 0.75 mm AT D
YHIECTH -7 (K 17) 72D CREBES I I 2 — =
TEWIRLRESWHEEZRETELEEZ NS, ik
IZDOWTIE, FEIERFHAEZ DV H W 5 bracket caries
IARRGEE L & VIRIEIEZ T WIiE 7 H & 6 FECTHI L 72
LA, HEMICHEREN Do ETIWMEDLH
510, Fl MRERO T AVEZ BUK S B
KL o vk ro 78 (B LiTbhkdolk
B CHEEE) 12y, 2 Fnzefliih Bl L
25, ERHOIZ) BOFEORBEER» - LT WG
bdpW, RIAMICIINAIGT 5 RIS E 2 505
23, IR PRIERIFCH S LllbNns,

&

8

KIEBITIEEARNDEBTH > THHY)2F 74 F =

60

YLD HOERRET LI ENTER, £, LYYV
RIEEOMGEIRICIE, BRZIC X 2 AMZEIERT
HY, FNBORETEEE X OREEDORD 28 EM
BREREE D LN TER,

KREICEL, R XEZCOLRBIIMTDOLEE N TH S,
R & Rl atta s 8

X 73

1) Phark JH, Duarte S Jr, Meyer-Lueckel H, et al. : Caries
infiltration with resins : a novel treatment option for
interproximal caries, Compend Contin Educ Dent, 3, 13-
17, 2009.

2) Paris S, Keltsch J, Dorfer CE, et al. : Visual assimilation
of artificial enamel caries lesions by infiltration in vitro,
Caries Res, 44, 186, 2010.

3) Crombie F, Manton D, Palamara J, et al. : Resin infiltra-
tion of developmentally hypomineralised enamel, Int J
Paediatr Dent, 24, 51-55, 2014.

4) Attal JP, Atlan A, Denis M, et al. : White spots on
enamel : treatment protocol by superficial or deep infiltra-
tion (part 2), Int Orthod, 12, 1-31, 2014.

5) Alverson BW, Capehart KL, Babb CS, et al. : Esthetic
management of white spot lesions by using minimal inter-
vention techniques of bleaching and resin infiltration : A
clinical report, ] Prosthet Dent, 126, 455-458, 2021.

6) Marouane O, Chtioui F : Transillumination-aided infil-
tration : A diagnostic concept for treating enamel opaci-
ties, ] Esthet Restor Dent, 32, 451-456, 2020.

7) Terry DA, Powers JM : A predictable resin composite
injection technique, Part I, Dent Today, 33, 96, 98-101,
2014.

8) Elderton R] : Clinical studies concerning re-restoration
of teeth, Adv Dent Res, 4, 4-9, 1990.

9) Puleio F, Fiorillo L, Gorassini F, et al. : Systematic
review on white spot lesions treatments, Eur J Dent, 16,
41-48, 2022.

10) Wierichs RJ, Langer F, Kobbe C, et al. : Aesthetic car-
ies infiltration—Long-term masking efficacy after 6 years,
J Dent, 132, 104474, 2023.

11) Lee J, Chen JW, Omar S, et al.: Evaluation of stain pen-
etration by beverages in demineralized enamel treated
with resin infiltration, Oper Dent, 41, 93-102, 2016.

I 3 sk ot
T 110-0015 HEHRE KX ¥ 6-16-21 VAL )L 8F
BRI SR - FEIE R
i [ —



4 &)

| PEREEE L MAME ER L A BENERARE

M HRAE & M A 2 B L 7 B SERIHRR IR DRFRICH 2o T

R

ALHEIE PR IRER S B

P

SEERCMEREREIEHE - THRVER Y 27 v 7Y v - L 7T v Ml i

Aesthetic Fixed Prosthodontic Treatment with an Emphasis on Function and Durability

OCHI Morio

Division of Fixed Prosthodontic and Oral Implantology, Department of Oral Rehabilitation,
School of Dentistry, Health Sciences University of Hokkaido

INFETEODENCE T 2 HEMBEEEOH —ER
AN T Iy JEETLED, BUEIREEEE2H
RTZEFIHLTA— VLT Iy VBEIE BN
B FLE, Pra=7idEmE, atoxs <y s
MEch D, SEIcRbDIACHERIGHI NS L)1tk
D, BEDELEIZEBRTIEARIS VA= TT7L—
L= %ED, 221 =L vELAYYVILT
RIRMICHEPIL 7l E 2 8B L £ 3, Lo, ¥
AZFAFEE LR -k L VIR F v SRS
T EBHESINTNT, Z DR M B &
IZIEESETHE ENH I ETT,

ATk, ZWE A TRPRZ2E2-00Y
L a = ThiRERNAEE, CELT, Yra=rERIbAL
TR E DR TPRICE T 2720, YLa=7HEo
Kk, /70>y 7o)l am 7iigsEo8ETE (B
fiteoth LiFa L) B XOEETELREIZOVLTHRD
PILRIHL T EE L,

DO TIFHRERMNMBIER 2 FIR L 254, AT 24
BELE DN AN % ZJE L CHREDOHIFRRIZ% < 7 2
ZARLTWEL, 20024ED FDIMRETI =<)L v
F—_Rvvay (MD I2k2)EICEET 2 AKX
DRSS N2, WiARICB L TO AR E D (@
AR OMEZ MR L, e Bl SY 5 2 L2 HH
T2XIIChDE L, (EROEE 7Y v P2 X AHiH
HWoOMFREEE, MIOave 7 McaBT 25D TYT
23, EFEEOBEIMBLC il B 2 L DI RIVICHEN T

L7, LL, WEEOI L IAZTIL—LIZLEB X)L
7V—EETY vy COMAICL D, T OFSERTE IR
WINHHAMH D 7,

By ARG ORERSEAE IS THTSRERIC B 1) 2 HERE 2 B IR L 7=
AINT)—BEEFE— AL ) —FE7T ) v P v
VBRI — LT, AV T7)—EETY) v POk
B, XAWPK, B XOBEERIEICOVLTOREZ W
72E, 2L URRELOFEREICENIEE 7Y v ViR
BOBE P Y IV T—F =D N a7 7L —4
BE7V Y, ThbbEEN Y FLA—REIZOWT
HFELLBHL TR EEE L,

I6IT, & Bl THIREEEE KO Ty ot
m—HEEOEm EME—) LEL T, MifEEDO AL
59, ZOXEBELERD T ORMEELEET 5720
12, CAD/CAM VY Vi LHE 7Y v ¥ DEFIKR K %
LTl E, 209 A TORBIEDE A & MRS
DWVNTERL TWEEE L,

FEMHIAR L1, FicloEL SoRICERE
WCIIEHETIE R, WifAERES b OARDEELE LT
DIHIEHERE DRI 7 & CICHiBEEE ORI, T4b
BENNAMEDSEE 2 2 L IZAREA LB OWMRICER
WZIT 20D ERVET, 2EHOERICEPNE LT
FROEDARREE BHAWKEE, PRI FRMED
O ERNHEIARE 2 ERICREL Tu A2 E vt
JHOTWET,

61



4 &)

| PEREEE L MAME ER L A BENERARE

RIy®RZ2H270D

A B

»Y

v

V2 = 7 MR

SPERRE CRAE IR 38 7 7 0 > 77 v PR

Zirconia Dental Prosthesis for Long-term Prognosis

MIURA Shoko

Division of Fixed Prosthodontics, Department of Restorative & Biomaterials,

Meikai University School of Dentistry

DHAZTOREE LS

Ay MY T7REMEFSY V=7 SRR (Y-
TZP, TZP: Tetragonal Zirconia Polycrystal) 1%, tEFE}
M7 2y 7 20 7%5T 6 TR S B N <,
AEEGESRIFC BN Tws, B (
i), IES (1170°C=), s2Jilh (2370°C=) D 32D
MDAE L, 1ET5 A b il Tl AED v, BRRE
AMPIDOY N a=7ik, £ v Y7 3mol% (3Y) &7
VT 025wtz & A, meillimS L IERICEE
KR CTH > e, RBBETH 77D, 7L —4
(a—Ev7) LtLTHwsn, EAERDOMEM TRk
L, A=kl vLAY Uy rona=rr777 8k
7V vyl LTHRIGH S, BIES BT8R & KM
WETACHEHINTV S, 2O, YLa=TIdRR
SN, TAVIFERRET 005 wt%IZHIE L, @&XikEasm
EUZEEES Va7 B L, JoEEEEY
A= 7, FEHSICE LTI L a7 BT ol
IRIGFH2STFIRE & 2> 7208, HIRIfICHEIETE 212 LD
EEEFELTwELo 7z, I6E2KETHETIE,
A4y P T7EHREZN 5 mol% (5Y) L 7 EhiEt
W@ty v a =7 (PSZ: Partially Stabilized Zir-
conia) 2V L T\ 5, ffAH IZIETT i & 3277 & DA
&, FMEEE C HIFR S X 3Y-TZP DF 5 fEET
HBD, BEEWALLEZS Va7 H—HEDE /Y
Yy rPnNaZyr ooy LT, AEEEITTERS
HIBE B~ DERICH B AR L R>Tw 3 (K1), £ v b
62

(
£7]

V7 DEE3S 5mol% g 3 &, imEIE
FIEHOEGH50:50 225 70:30 12k B LHEE S B,

L7ed3oT, PNa=7olir 7y 7HIE T L, #E
MIEZE LTI 2, FAELT, 4 Y7ol
DI T 21D TOBENNEIRIIN T 228, WK T
%, 3Y-TZP & g U TR L IV DFE N % HERf L 72
DSMERED 57212, 5Y-PSZ I#iv>T 4Y-PSZ 3
BAINT, AY-PSZ 1, [EHEHER60~75%, Vi
M 25~40% TdH D, W L FICENM L I Y
Na=F7ELTERLTWS, 59 LFLAY—F
GO N a =774 A7 DRFICE 5T, RARWD X
ARTIT—vaviEfTskiiihkoTws, LT
LAY —FEEDOI Va7 T4 AZI2BVWTH, 3Y-
TZP, 4Y-PSZ £7:135Y-PSZ 0 1 O LV a=7%
VBB DO T 1 27 &, EHEDE 4Y-PSZ ®
5Y-PSZ Y& ICFLiE L, WEDE > 3Y-TZP % fasH
TR I FE L 2 RAHSEE O L F LA Y —FDY
WAZT T4 A7 BHGRIN TV S, EDWATIE,

RAHREERN DY )L a =7 2 i (5Y-PSZ/3Y-TZP,
5Y-PSZ/4Y-PSZ) &, H—HRREEMO 2 flifED L
D=7 4Y-PSZE L O3Y-TZPOMHIGs S 2L —>a v
EHEEKLTw5, £y P TOGEREIE, 797V
DWFEIS TR E < L, RSy, meids
75 3Y-TZP, 4Y-PSZ, &\ >T 5Y-PSZ/3Y-TZP, 5Y-
PSZ/AY-PSZ Th ot L EnTw3?, 2L FL 4
Y—FoLaz=7r 57y O, Wammisoss
W LaZ 7HOBIC K > THE SN, HEBDRY

i 72750
S



K1 /Uy rona=rproore7 )y
a: PR REWRD 7 77 >, b R
B RBOEIEE 7Y v

NAZTHOBRICIIEGING LI EBHS IR ST
W3, FAEHOEE, PLam7DEbIGOETNRT 5
7 v DG OBERET T IALE T 272, fifHEIH»D
AT 1/3 o L7 Ty 7 hNEITL, BETIC
Wz B IERRIED B % 720, MEREIRIFIC IR Z 8T %,

SNAZTI Ty OIEE L BIHAEHE

Divaz=rr ok, GIEEEOENIZX) 2/
HoBUWETEBICEI NS,

1. R—wL2LAYYUTINaZ7

Praz=riE7L—LE L CHAL, Yra=r7
L — LI 2 SRRk, e L T i s X O~ 1 et
Rz NE T 2 ETH 5 (X2), XAWREEERDNS
%50, BIHEOBAICIIEICERIN DD, KA
BRI L 72 O EEZS2 2 LT TH D,

2. ®E/ Uy yNa=7

77 vREEY a7 BEMEcEYEL, 79
VRN AT A VM 2840 L TR, & 25\
fl L cBfET 2 HifEETH 5 (X 3), HHRMEE,
R—XL YU AXY Y TILTEINEDH, Bk
TIERARIGERIL 728N 3Ny ra =T
bob, TYILVEMEIGHL, APENAX ¥ F =20
T7REYa LA bL—YavOEEHELZ 2 ¥ v
T AZ LIk, uEYa L AL —Y 3
v DIGHE% AL E NI S ¢ 5 2 EDSHRETH 5,

JIIVAZT OEKZER

PR L 720 o = 7 #liEE T, 10 4E 0L Lo
WEIARDEY S ST 2208, MBETE &1 HS

EMP#H%28 22002 )L a= 7 ilifgaRhGg

B2 THAMREOR—LLYLAYY Y rPLa
=TIV
a t BEEL, b BATHEL

}_ \‘l i
X 3 EREAESE AAERKBOBEE 7Y v DhE
1]

a: XEWREREOWEHBL, b: 7V v PEEROK
BB, c B {ELAE /USSP Na= 7 7)) v,
d: 7y PNHE, B-KRAHIVHIEZEOS Va7
ICEBATA v R2THo>TW3,

DERBETH Y, 5 7TINVOERDE L IFHEMNERT
OWHTHE SN Tw B, —J, £/ V> v 7#ED
PV a = 7R E DAL TIE, BRIAORERE X
FEAERLNRWD, IR 2RSS 1L T»
259, SN a=PHENE, YL a= M
BICoIGHBHBE & 2o mEEEYP v a7 (3Y-
TZP) 3%, @M RELyva=7 4Y-
PSZ, 5Y-PSZ) % M\ -[EREGEIL F 720w, BN
b7 TVONEEX, 777 v OWEITeBiEE: £ DB
HISER, AR OBT, HRAME M 2528 J5H 7
EDOEYENERDOEIMIED A 5N TV, 51T,
4Y-PSZ % 5Y-PSZ DKM IZIZ £ A EA SNV
&, RUIFPHIIAHTH 2, BRI THTOMETIE, ®
K75 FEOMREHBOWITHRIE, €2V vy P
=77 7712054%, F—kL LAY TP

63



MRFERSE Vol 37 No. 1 2024

=7 77971k283%, /YTy ¥ a7l
EE7TY v 213 183% Thot, 7, F—kL LA
YUYV aZ T I vIE, K=kl LAYV
JON AT OREEETY v COBITE193% L h bH
HICEpokZ EEnTws’, 51, /7Y
Ty 7PN a7 ORI, HALOEWLIIH DS
FTR-—RLYLATY VIO N a7 OMREELID b
BEHTRAMEA - 72 2 E DG I T w37,

JIAZT OERKEAROEES

KLy AY Y TP Na=7r 57y DXAH
TEHTIE, WEATEIREZ 1.5~20 mm L TH 5535,
B2V y 2PN a=Tr o7 vy OEEITE, BATIH
Pri|id 1.0 mm BRI N WS, L2 L2567
Vo PIBHT 2541, EREHMOEREZERT 5720
ICRBHIDIEREZ & TP T HERH 5, 512,
EROH AW DOE G, MO TR EADH S
RO OEBVBBETH S, PNV THEED T
VP Tho7t LTH, T+l HoEANE SN
72O A I IR E O AT O fERRME S £ %,

ek ot LA, L= v, A5 =v S
FLBMEL 2205, ATA4 V@RI L — XL, Mgy
Td O IHMHC X 2 WUHEIC & D —HEET 2 8203 H
270, HEPDETH S, FARTICE W TE, S
JEINTPN a =TI NEWOERED D I \n» T Ll
ENTL2Y9, BPHRIEEZAHTH 270, 5
WIFEELZET 5,

PLhaTIFEREY T Iy 7 RICHEEI NSO,
R—tk LV ARV FILT T AR Iy 7 AL
B0, WENICKEIEZIT) 2 LTE S, HPEN
AR X, PV a = PR EN I OB R EHR T O bR
EE L OBUMEMIIR G DN GO DI, 7VIFT T
2 MUELELTS . RT, P amTHEIIRY VBT A
TIVRE/) v—%GAET 742 —ICTUEITH, X
BHE, 77 a—velERAT—7—kEEZHNT
REMZREL, XAROMENGEL 72 77 4 ~ —
2119, ZOBIGEEICHE:, LYy REEMEE W
THIREE DA 21T .

BV IPNAZTITIINE, AR FY
DI ART IV IR T VRR—kL VLAY YV
FYNaAZT I v EHET L, B L DM
64

ML <, RpE L CRIVEREZ R D BREHI~ DR
DWW E 25, ISIEEEZFET 270, ZAHHWPE
AV b OB KL T L F v, ailERREO
x—FREHEELL I VOOUBELRLGAEDH
2070, FEEPBETH S,

¥ & O

P az IR L iR E I B T, LAY
v PHETIREE R OMIETT O FRED D 5 72, Bhy
HDREVCHAEETIZE VY y 7PV a= 7 ORlifkE
EOHBER L VTH A9, I6IL, BUEHEICK>TX
BHREREN R 2720, ATEwRICET T 285481213,

BHHIBREIDRVE VY vy 784 TOPNVa=T
ISR EOBINV L TH 5, BFHBPERTT: LT
&, ZL—=XRATA UMIE, WEEMIICHETT S L
BEZ2ZIPLTOROEMSR 2 GO I LBE VD, K
AEMEIC A EEZ 2XETH D, 20gE, HHE
R e L, HisEE 2 MUSIICITE 5 2 LT, W
WMOBEREZEI CZ LDHEETH S I, LoLENS, €
Uy 7Y asn T OREE I, BIEDEHRKTE S
SN TE T2, ZOMHZ BT 2 KRR
DARLTED, 41y MY T7EHEEIHNLAZYVa=
T ORI PRI ELEAHTH 2720, G5
BRI D WM ELREIRDNETH 5 9,

X (73

1) Lim CH, Vardhaman S, Reddy N, et al. : Composition,
processing, and properties of biphasic zirconia bioceram-
ics : relationship to competing strength and optical prop-
erties, Ceram Int, 48, 17095-17103, 2022.

2) Badr Z, Culp L, Duqum I, et al. : Survivability and frac-
ture resistance of monolithic and multi-yttria-layered zir-
conia crowns as a function of yttria content : a mastica-
tion simulation study, ] Esthet Restor Dent, 34, 633-640,
2022.

3) Sailer I, Balmer M, Hiisler J, et al. : 10-year randomized
trial (RCT) of zirconia-ceramic and metal-ceramic fixed
dental prostheses, ] Dent, 76, 32-39, 2018.

4) Miura S, Kasahara S, Yamauchi S, et al. : Clinical evalu-
ation of zirconia-based all-ceramic single crowns : an up to
12-year retrospective cohort study, Clin Oral Invest, 22,
697-706, 2018.

5) Miura S, Yamauchi S, Kasahara S, et al. : Clinical evalu-

ation of monolithic zirconia crowns : a failure analysis of



clinically obtained cases from a 3.5-year study, ] Prostho-
dont Res, 65, 148-154, 2021.

6) Sola-Ruiz MF, Baixauli-Lopez M, Roig-Vanaclocha A, et
al. : Prospective study of monolithic zirconia crowns :
clinical behavior and survival rate at a 5-year follow-up, J
Prosthodont Res, 65, 284-290, 2021.

7) Sulaiman TA, Abdulmajeed AA, Delgado A, et al.:
Fracture rate of 188695 lithium disilicate and zirconia
ceramic restorations after up to 7.5 years of clinical ser-
vice ¢ a dental laboratory survey, J Prosthet Dent, 123,
807-810, 2020.

EMP#H%28 22002 )L a= 7 ilifgaRhGg

8) Kim M], Oh SH, Kim JH, et al. : Wear evaluation of the
human enamel opposing different Y-TZP dental ceramics
and other porcelains, J Dent, 40, 979-988, 2012.

9) Amer R, Kiirklii D, Kateeb E, et al. : Three-body wear
potential of dental yttrium-stabilized zirconia ceramic
after grinding, polishing, and glazing treatments, J Pros-
thet Dent, 112, 1151-1155, 2014.

10) Miura S, Tsukada S, Fujita T, et al. : Effects of abut-
ment tooth and luting agent colors on final color of high-
translucent zirconia crowns, J Prosthodont Res, 66, 243-
249, 2022.

65



4 &)

| PEREEE L MAME ER L A BENERARE

HIBFRIC B 1 2 BEBE 2 B RE L 7o X F L 7 ) —(BHIGH
—XINT7 V=BT v Y L) ERE—

AR

REWRIRSE S 772 7 v PR RS

Metal-free Restorative Treatment with Function for Anterior Teeth
—Proposal of Metal-free Adhesive Bridges as an Option—

NOMOTO Syuntaro

Department of Fixed Prosthodontics, Tokyo Dental College

i C &I

AT SRS K9 2 iR TR I 13 B O R SEE & HRB DS
koongd, —HATOERIKIE, WMoKEw, v 7
7Y MREPEEETY) vy EE oD ELTREL
7o ROHMERTH 27 77> 7)) v PHIR AT
T &, XABEOTYA v & LT, WokkE
WV LEE 7Y v Y v ) BIRPREP A IV T7 ) —
ET B0 L) MREAEIRDNEET YT, TS Dk
POMBETH LA BIFEFEIAIC L > TOREZIEN
HULRETZZ i 7,

FNVEE7 L —LEET ) vVt 7Yy FLY
ViZk % CAD/CAM 3, 7 7 A /N—HiisfERE L ¥
TV P EPVRBEAIN, PV TR AR
FILEVSLEFTYINLET Iy 7 ADNERINTREE
WAL L CHEBERRZEEIZLE L, Ll
H7 Vv CAD/CAM %, MYWIBEENHE £ L
72o TN T7E Lo TCLTHHEIINE S 72 ) pifkE
TR HSHIBEL 720 & F T 7OVICEET 2 s R G X
NFE L7, ZOME, 7 71 70EBIEL WEIEKR
FHHTELXHIICHoTCEE L, 7Y v PDT
PFALVELTCY Y IN)T—F—ThHIEEN VT L
NBEEICET WG NASNDE LI H O, phs
EcbEEI g L,

AT, Pa=7 7L —LDRimEDHE RIEE
BWO—DODA T av LT, XN 7V—EEETY Y
66

PIOWTHAPRLZDOX =R A v PR EIZO0TITR/MN
LEd, AV 77 MBIECEED v FLN—HiER L
DIFHIT, HEBROEEA 7> a v 282w
RHu L BoTwE T,

mEIUvI LR

1~2 R EE D D Bl Rt L CllfE S s 770 v
PTHA v D—DOTY, XEREE (FEHE) OBEE
PN, XEBEIZEAEUHIL 202 & 2%
T, DVEDZHEAIMEE KITH 12, 2008 4412 7 o i 2
By Uh, 2012 FEICHBEREES 77 v oM
72282k, bHETODEEE RIS 2 iRk
BIROBNGTFERERDE L, KELIOEETY v
COXEHHEE (BEE) EeEET, Friavrbe
BB L LY VRIEEDOEBDOLDICRENTVET,

FESEDRBA Xy FIBETT., CheTT e
<, (lishiy) RFFEEZ MG L, WRHEMOMEHTE %
ROEEMEEOEOEEL Y v A v b2 L TEE
LT, FEMIOEREIEZIE, XAWERAL (/
YTV /) TOEETV vy PHHRTH L EINTH
7.

A7) v P oJERIN RS G IR TL 7R, & TD
FR/BFAR, ©F (K1), Hi#Ick W TIX L ¥R %z
BIRT 22 D%, SHTHNTEAYL 7Y —EE
7Yy P LERTYA TT,



BRI 3 1 2 BERE 2 B8 L 7o X F v 7 ) —EHGHE

1 857y PoERTFAL v (LFE, DFR) (k5 kD)

K2 AZLV7V—EET) Y

XN TY—EET Uy (M2)

BE7L—0I3L T Iy ZICESA D LRI
WICHRETY, R 7 2 v 7 2 DRk & R ALEIC
DVWTRIWRLET, 7VvPD7L—La7—7IFE
WIRERRD 5N B0, YU AKRET Iy I ATIEE
(Pnvaz=r77v—»sP%{HeonEzd, L LAiH
1R THIUT3 2=y kT 300 MPa HIUTHHE &
INFEFT, ZOLDIVAIFLIIVIATHE A
B F7L7L—LbHAEIrDLNETA, XFILT
V—EE 7 v DA 2 ERTIC 7 L — A R ELE
THLEIHD FRA, RFB7L—L EHELIZZ0IC
BENTH 2P MO L a=7 7L —LDHE—E

THBLEEZFET, PNaz=7n4y FYTEAERICD
WTIBEIG BT I ETII R W EEZTHE T,
7 L — LI HSEEE D ICELE S tuBEEME 2 i Sk 74
WZEDS, 3Y-TZP (HA &) 7\ L 4Y-TZP 2355
ThHEEAET, 127, TZP I3 b b A AEE#IE PSZ
5-6Y)TH 7 FASICHHEHIN, EOTHFAL DT v
CADIGHIC b KD D AN, ZTAHBY F 7L
75 A3IBBEDTLY e Xy b THEEIN BT
7Ny P THNUIEELZED ) ZEKICHATEE & A5
nx7,

F7, BEI L a7 3Y-5Y 2@RICLAET 4 &
7R EPELLTHEY, BIREIENDH D £TDT
KREERFFDO 0T APBRINE T, B0 T AT

67



MRFERSE Vol 37 No. 1 2024

1 ERALI Iy 7 208 EEKAE (SO 6872 : 2015)
BRI S A
79 A HESE X 4 B B R FH 51 (MPa, (MPa - m"?,
/IME) /M)
1 a) LY VAV N TESEINBEIMEEK 70y, 73 F—FR=27, fvL—, PV L — 50 07
b) &gt I v 7 A7 L —L EOREEEY '
2 a) LYV AV MCTESINLHINE/AEH T 77 v 100 )
b) LYV XAy P TEEINDHIR/ART S 77D 7L —0T—7
3 a) AEHEA VY FTEEINE TV
b) LYV AV P TEEINIKAEEZEE R VW3 22y FUTOMEE/ 7Y v 300 2
c) RKAWZ&EZ R W3 2=y FUTOMEKHE/ 7Yy D7 —07—2
4 a) KAEZE& 3=y FUTFOERE/ 7)) v 500 35
b) KHE#% &G 3 2=y bLTOHEE/ 7Y vy D 7L =0T =7 |
5 4 P EodifEHE, 7TV vy, TV Y7L —LT—7 800 5
HoosHak HoOSERETE e T T
S sl i i L 71
= —;S—ILﬁ;:"II y L e L ) Fa k)
0 _ |:
1 P -
= i = =N | -
WD I o
e . :
I
I v | ren 1 frea | Aran Area fipss | LETTY ares 1 fer | e frea
(SHOFUH# 7 1 22)
K3 PLla=7F4 A7 DORERBOTA Ck6) L)
Areal : T4 A7 BB, Area Il : T4 A7 %S, Arealll : 4 A7 T, 18 mm 74 A7 Zflif,

PWEOMEERLET (M3), WIICHR LB X
T, V97— avEHRIFLEI VA TREAOLD
EHRL THTICOTAIKREL, 3Y-5Y P va=7
ZRBIRICLZDNVA=ZTEISIKRELRVDTADALN
F L7, L2 UsRHERICHICBR L C I3 ra#pE < b
3, &wﬁ#W§TTOVw:;7%%70vV®7

ZRENHED D 00, OFTADRS D
LENAHEPE—MROC L a7 RS LI WER
WET,

68

AT —EETVyDEERTHFA &

X B

EPHAE 7Y v COLAEWBRE LT, JFERIIC
FANVE @@@Wk&&bf@%g%w&@kaL%
7L e LET, RICHREEIRA ARG

2 WA HEMl AL 2 AT IR E L $ 5 2 & T, ﬁ\

EBDEE~DTHER/NBICTE T,
B PAIRR (RGP I Bl S

W) L LET, O,

ek ES AR ES
Nt R



TN—TE

BRI 3 1 2 BERE 2 B8 L 7o X F v 7 ) —EHGHE

3nmA_FHERT B

¥ v v Lo Ol iiE i A il e n T A 7
PoTY, ARBEBIE T4 —7 vy 77 —zFHAlL
L, HifEEOIEARD 05 mm M EZHERTE 22 E5
fRick ey 77 —bARBREARHD £7,
Pha=7 7L —us8ECIE CAD/CAM I & 2T
WHEERZ1OI0S ([ VI —F—FINVAF ¥ F—)
LRI AAFYF— (FAZ by 7AF ¥ ) —) I
XNETOIAP VT GY) BREAT R R LR
DET, TORDHEAF vV LT OXHEHWIPEIE
HTT, BARMICIACHA L2 EI vk )i
L %9, HifEE o BRIk o 72 & 12l % 3 mm
FREEMECR T % 2 & LBIINRFIERE (Vv —7) fHG23
HELARDET (M), #B7LV—LE3RALTy 7R
(B58) 2 FHTEL 2D, IV—7TDEPICE Y —
LR, FrET 4% ES I ERAMBNRRIZEL 5
THZEWHRETT, ~ATINA=ZTI7L—008
&, EE1Omm U LD )L — 720N, 27 LE
IS & DFRFAIZDOVTHHEAF v D7 DALY % N
BHYET, FN—TOKREIIZLERZNZ U 2 KT
DU LERICEE 4 ARRE L £ 9, FrICRBEMO 7 V—7
2ARIL, BETHIICRESEHMT 2HETT, FV—7
DFiE (K5) TTA, BEIked o, MEEORE
BHMZRET S 2 L2 £9, swiigmmc 7 n—
TERBET D E, HHROV 7 —F — L IE 4 3G
EoTLEILDS & EDOWBEINE L D IEAZ BN
IV THA VIS 222 FA, —HTYVT—F—
REMR7L—L TR LLIETRET V=T DR
PRECHANTLEVET, BRAEWITAT, FTL—7D
AN TRICET T 2 AP RRETH S EEZ 6N
S

& CUik7) &b —is%)

5 BT v O XA MIRIED 7 L — 77 (R
) kY HEE)

JINAZTIL—LEET) v DES

1. XEEEE

BE7Y) y POXAWBHTTE, AFL7L—LE
g L CTEREIGAIC L D REL R ENEZ 6N
9, FHAIMICIZ = F AOVERIFAOIRZ HEEL L T2 7
b, VBEFEHLLZN—F Vv F i) T,

2. YNAZTFIL—L
BEHELYvEeX v r AT Va7 7L -0
HI 50T, AHANZ MDP TY, BEEZLZDIFFHERKD
7L — LA L 2 E DT R OICRET 20
TY, DNa=TINE LG RE2EL - ETOBE
MBI L CESNZERT I £9, mbMEHELRTTLR
FBE7NVIFY Y F 77 A MU (K6) T3, Lol
AUERRIC 7 7 A PREZEHTERVEEE, Yraz
TR 7V —=v 78 (K7) Z2FAL T,
TRV EOBEF o7 IR L CHATE /S 7%
P R7 7R MRERHERINTE D, HHEED 0.1 5
5 10MPa ¥ CHIHETE 2 LI IHE>oTVET,

69



MRFERSE Vol 37 No. 1 2024

X6 #vF7Jxuap

K7 79—=v7#

R 8 xvFvrd 5K

SIWAZTIVL—LEETY v D DEERE

F IR 7 L — LTS L MR 7 £ OV 3% bR
KZLET, BIBDEB DYV F 75 2 FUBHE—EIN
TEW, TELROHARB Y —= v 7RIZHEHL T,
IDLERA T IVBRETITHEY)LET, 20
%, ook iRz, Ve TREICNT S
VBT Fr 7Ty, M8 IRT &R DEMOEE
ERICECHPHEEZ)IAT UL ET, ALY 7
2, HOEELY VAV FDA—h—HREBDIC
WP 2 84 L T SREFRICAD T, COLED
RA VM, ETVT—F—8mice Xy F2ED M
FERIEH» S b XY b2 LAAANE T, =7
ANVAR YT 4 v 70 & B EHEEICEFIZPITwT, %
FHp s LY vt Xy b EREHT % 2 L CHifkEEE o [
EME VR E R Y BED Y 2 7 % KIBICEEHETE £
T, TE2L AV MEIRYT 4 v 7EBDTHRARICE
DD, Koyt Xy MIBLEIRICBRELET, L
WS 2179 56, BEAIGEZ SR USSR olEi
BHXBIEEIIN L0 EORIBH 2TV ET, 20D
FRIIBIE 7 L — 2085 D v F L AN—HEBIE IO H
BT,

70

AANTY—EETV Yy DEE
—EBEHFLN—EBLEOFENDT—

SYINY T —F—E T v Y OIE X, W
B ) 2D WGP, ERDF —N—NA 93D
BT VFIUTHA TV ANODEGED Ll TH 5
EDS, ARTHALLAY L7 ) —EET7Y) v PO
JE EZIE—HT 2D EEZET,

2024 4F 4 HICHAMIK R A2, S TEED v F L
NIGEDIEARNEZTT) L) Ry a vy X—3—
PRSI E L, Zuck 3 LA TE ZERIX, E
ST 2 bR < YUk 1 o RIEC A B & 7 2 B b A3 ft
BRIEFITY, D DEBEORBRLY (Rr74v 7L
7 5H) 1 RSMIYIH & TSI O 6 D ) b 1 B
LD 9, HEOEICHIRIZFRT A2, 2 i
DRBIGAREEOWIGIE L LERA, FAEZIEEL
T, WHEDHE TH 2 K50, BEREETH LW, 7
TXCRALEETHIEBI ST T FE T, A ICHERL
LB EIEENY 7OEEZK IR LET, I
FHAMELE LCRE 7 L — A CHRIEEIZL Y v e, FA
BEETAINT)=IZ&k B> v T NhyF LN
WL 2EHEEZ L TEZ LD (K10), SEl ORI
SN AEE & AHEEC RS ETHT LD B L kv



10 7N T7—F—=7Yvy

BRI 3 1 2 BERE 2 B8 L 7o X F v 7 ) —EHGHE

(7« i s SCR 1D X0, f 858 Kk2) & D)

Db LNFELA,

Wei 5 DETIRYA I F—F =7V v ¥ & KK
LTy Iy 7—F+— BEEH v F L oN—2E) DR
WHENE G EINE T, Pjetursson 5ICXk B AT
Favrrea=Ncks v NhyFLAa—iE
DEMARIIVA V) T—F—Lifktadb h FEATLE,
RKAWEXEDYA V) T—F—IIXBERE LT, v
TN T —=F—= (v FLN—SEE)ZRELTHET,
INSDOWHITL D EHETY v Y DRMA XY T DR
ZIIBHETH 2 Z EDRINTET, L7TEEITIE,
VAV F—F—EET) v PR 1 EBICOSIEEDY
T—F =3B B DRBA X OFRESEIHEDLH
2LHEZOND LR, KAMPEELE 5 LA
fieFih, XAROBIEAILY A v SRR S

ARy FPFREICHET 3 EERENTLE T,
F WIS TIUR X D TH > TRIEE TIF 3
YA A Ry FTlEBVEBRRSNTHET,
BE7VyPEL3 2y b7 DUE, BEA VT
LN —200E & L TRz SR E < D £, L&
D30 THRIEIRHE DD - 75580, BrgimeRic X 2 85
OBENC T LIStk v e EZ o E T, K7 KA
DOXEBWHI Z BN T 2 ENE L H b0, BENLE
W2 % 794 v T501F3 2=y MEGE 7Y v P DIF
IWERTY, FAMTEBIR O A FE2RE CTRIEL
VA, 32y FEETY v PRI DBHIG LT
witdbEzongd, ATV INYT—F—Tdh
DEEN VT UN—RBIER YT 4y VWO DES
T, MBEEROVATHICHEZ RIS WRED D D

71



MRFERSE Vol 37 No. 1 2024

T, L2 RN, KIEWRE, EEE (EEGHE
DFER L), BEIADOEYE (WHEYIHI OB L)
BEZRANICERL THREFL T ZEEEL LD
7,

UV T —F =BT BRI T RE RV
FTTH, IV T —F—h v F LoN—EEE O
V&, BEWLAE T 2 IEREER U9, BB LA
720, BEIALL L TR RNCRHESEEZ 7Y =y
JIRODTL B LR ET, 207 “2E” LL

TXZTHMRIRm B ET, —HT, 32=y &
BV v P THEDANTORGE, @Mk 4 VT
FUARITH L mib HBHEI AL RICiiE 5D
T EVBTEET, DEREO VD 20 L B
?ﬁ,@@ﬁkétuﬂxyz7®ﬁ@kﬁiuﬁﬁm

T2 LT FT, UL XA v T F v ARRC
HRINTHETRA VT, Fzy 72 PHEER2T)

ZEERYy 7HloAMIED e T, BAE ARG
DVEORHTRAEBRPTELLIREL LV X ) ICHUE
T5, EWVIRY VAL, BFRIERHZITTROEHRS
MZESTHARED D WIS ERIER TlE 2w &
EZTHET,

EL 5 2BRT 30000 TE, BEIAIZHZY]
LHBDENPHIEDOMEEICOWTHHL, KEZIZL
O & B HENRER 2 HIRE, BEIAD—YFY
T AR EZRENEZTRD T 2 EIZR S LR
EJC

X ik

1) Kern M, Passia N, Sasse M, et al. : Ten-year outcome of
zirconia ceramic cantilever resin-bonded fixed dental
prostheses and the influence of the reasons for missing
incisors, J Dent, 65, 51-55, 2017.

72

2) Nomoto S, Hirano M, Kato E, et al. :
improvement of the anterior mandible with lithium disili-

A case of esthetic

cate cantilever resin-bonded fixed partial dentures using
digital processes, Journal of Digital Dentistry, 2, 35-40,
2024.

3) Komine F, Tomic M : A single-retainer zirconium diox-
ide ceramic resin-bonded fixed partial denture for single
tooth replacement : a clinical report, J Oral Sci, 47, 139-
142, 2005.

4) Sailer I, Bonani T, Brodbeck U, et al. : Retrospective
clinical study of single-retainer cantilever anterior and
posterior glass-ceramic resin-bonded fixed dental prosthe-
ses at a mean follow-up 6 years, Int J Prosthodont, 26,
443-450, 2013.

5) KA, =iz, MR, fhiF: 77779y
CHIFESE, 6 M, BEEEEEHIR, i, 2021,

6) Hirano M, Nomoto S, Yotsuya M, et al. : Sintering dis-
tortion of monolithic zirconia in 4-unit fixed partial den-
ture : Effect of layered structure and vertical milling area,
J Mech Behav Biomed Mater, 128(4), 105078, 2022.

7) BPARGRKER : BB 1 B REBAD X F V7Y —5E T
Uy PICk e e 20, tWEEE, 83(8), 103-119,
2023,

8) Wei YR, Wang XD, Zhang Q, et al.:
mance of anterior resin-bonded fixed dental prostheses
with different framework designs, ] Dent, 47, 1-7, 2016.

9) Pjetursson BE, Brigger U, Lang NP, et al. : Comparison

Clinical perfor-

of survival and complication rates of tooth-supported
fixed dental prostheses (FPDs) and implant-supported
FPDs and single crowns(SCs), Clin Oral Implants Res, 18,
97-113, 2007.

10) RB/WEL A=Vt F v 7 Ay FLA=7Y vy P04k
FREAHHE : XEWL E 2 —, HuifREsE, 12, 209-
224, 2020,

11) Nomoto S, Sugiuchi A, Asai T, et al. :
poor esthetic anterior tooth region improved using a lith-

A patient with a

ium disilicate mesial cantilever single-retainer fixed par-
tial denture : A case report, Bull Tokyo Dent Coll, 62,
119-125, 2021.



(4%

£)

Life Extension of Prosthesis and “Tooth” : Fate and Hope of the Indirect Treatment

RBCRAER e

| PEREEE L MAME ER L A BENERARE

it E S KO T Dty

—fHBE DO & A —
= Bl

MINE Atsushi

University of Osaka Graduate School of Dentistry,

W2EERL Y 29 v 7Y v OHliRkSE - BT RE A

Department of Fixed Prosthodontics and Orofacial Function

i C &I

S vI—_Rryay (MD I1E, EEEBELE
KEBWOFEHIN A Z L% il Th s, L Likd
5, FEICMHBEE L % 2 MR FHAR Tb MI 2SEETH
% 2 L ISR DR 2\, TR, BERHEERAT - AR T
+ - PR LOBEBIZEED T 2F5 2L THD
THlREEIE | D RINLE % A L L HIbR O I % 5 &
EIRHETERETH 2, AHTIRAFREEDOAL ST
ZOXHEERD T ORMAGFLZERT 572012,
CAD/CAM V¥ v (BI'F, CAD/CAME) L¥&E 7
Uy Y OEKRIRREEZ AN L, 209 2 CRIBEEDE
MEMEERET B, 2 L TARELZOARSTH S, #F
AT - Rt - ERHE T HICK B [=fi—1&k] <o
WTEL 720,

CAD/CAM BRIZEA, HhH5 105F:
ZLT, PEEKEX®I K777 2A

[E F 12 Computer—aided design/Computer—aided
manufacturing (CAD/CAM) %M L 7= i3 )A
(EXLTREH00, avAYy by (R
M7y 7)MEH SN2 HE R v, L LADS,
HHETIZ 2014 4FIC CAD/CAM MBI S 7z Z
ED o, BIRTHCHEAINS Xk, EEETE
F— I RWRLE F Y ADERESNG 2 LIk ok,
ZN05 10FEEH L, PEEKESRZY F7 77 VbR

Mo & > 7-4, bEICET 5 CAD/CAM 772 /
v Y — 2 L 7wl s EReE I, X 6% 2B KO R
FWZTWE,

CAD/CAM BDERFRIAFZ DAL R :
BIETICKHRET D ?

CAD/CAM EDMRIEEH & 72 2 D6 H-7TLy
Yy b DRI TNE LTRSS o 72,
DS 2560, WiTEtE) 2 eDBFLEAETH 2,
ZOZEDS5, CAD/CAMEDIEHIZ D W THHEDE
AR 5 2 EREELFRHI N, TRV TV
AZMERT D ERD ST, L Lo HEH
KizBwT, WAL Tvor#lor ooy Thoichh
b 5T, CAD/CAM T ERHT 3 2T 2 = & 28
HWhEEnTwz (MDY, FLEINE LT, bl
7R S LG AORFLEFPROHO L LR>TY
% (CAD/CAM &2V D MK FHT—5 0%
#1 & ORISR AEICHE L TwaY),

CAD/CAM BN EEFEA
HERETELT EHA L TROERFEE |

PRERINE X 72 2 £ 225, CAD/CAM &)A€ FEIR
IZAT9 2 LSO S N AliFREEIE & L TR TS L,
TR HTR e ERFEVLHICT AR E LT MRBTH Y
WNTED L) ICho7, LHFIN, BHEOHETH
BEEAZRD - RBHERT S D7 v R 2, 29

73



Rl Vol.37 No.1 2024

[ BRI T BT B 12 ]

£2109%@E b 100 o gy
T 2LED g | T
R 2EH o 95%
=y 1 e R R 51U A= THiRE(d DR LY
AR AT SHEH E 40 1 year 2years  3years
s |4 88.4% 82 9% T7.4%
3 3
g - E
b@i%'éd) o e NS 77_4
$‘§$H 0 200 400 600 800 1000 1200 1400
EFR Time [days]
96.4% n=108 90 80 72 63 56 28 8

B 1 /A CAD/CAM L2 vt 4 ARG R g
HEEHRO b5 7L LTiRBEESRS Yy (KhQ@),
Z DA MD § R T OEKRIE CHRAS LT L 2Y,
Btz Ebo CTHRMICHEETZIODD, ZNEFEL
R— 2 THEEFAE T 2 b Tld e w (MHh@), £7-,
HREEOBRICHEIT IEBO o N VI ERZDIZLAL
THY, HESINLBOBBEIZED SN TR
(HH®),

%% CAD/CAM EDO LRI LI, %2 OGR4
EFHERE E L 2EARHTH -2, LT, M2D
X9 BIRBLUC 5> TR D TIE R 5 9D,

BITE, B OBRIIERED 5, CAD/CAM D\
WERTOBBELSII S 2 E o TWw3Y, 2D LIdRE
i rengcofBtaor ST L) dvaAned v, &,
iR T — & ZILICHIHTE 2 k) Ik E2 52 &
WTES (D%, WHEOBIRS T ORET IR A
V), E 7, THARRTLC L 2ER B, PR T
EEBROTRIIRBIFCTCHD L) bEHTIRETHS
(12 3).

VT TRE—2 T4 FOIHE

PRIE A E 17z CAD/CAM EDOEE I I1I LW, B
WA Z{Th2we L7 7 Fe—y 72 X FOMHD
I, EBIC MERZ» S, EfficFHo2
PEEAV RO ESTOI EDEASHICIL 7,
L7 7 Fe—=y 7R AV biE, VLYUREICETD
(BEEECETZ20RA7y 7]12FEBILTwE, 201
fix%KTHs, L»rL CAD/CAM EDEHIZDOWT
WIEE, V77 Fe—y 77X b2HAT5ELT
b, XARICH L TUEZITH) 2 LRI N TV 5,

74

[ CDEIBEBER>TVEWVWESI»? ]

RBTTEDE
fagiser
@ & | [zhrTREMO
SERRSTD | |mELRpS. .
o | | Cuers.
—llf

LEEl e C wHRET
R 2 CAD/CAM EDRBEEADEIZ DD > T

ZENSHhok
B2 CAD/CAMED X ) v b TH 2 HEML T
TlERL, R TAT7REELTEIOND T T
(D F Y BiEE) 2 +H2IcHHTRETH S, HTOFRT
FEFIE, BFIOBEOMFE b D I LICk D,
7B, F77VORKIZERBEORRED A TR
ek, MBMEEE»SIEZAS LK TH S,

N
[ BEHREIRXHTT 1 THIEDHTHIC

BCS 5g o1
SEOTEH, ¢ || @mosen. |(ANTeSLEE
nETOEMOE || P! LTELTCICH
OEbineF, || BESLTELL || ISNSTEEH
CenghoTE || FE, LSt || DET.
ELL. L
4 1%

G2 N q

- : A L } &

[ mhes | [(= = Fir=a

X 3 dEREA, R0 XD X OO —H4
ZD kST, WERHEA L o L o T REYE %2 B
T3 LDOEFIE, T, TMIEEE KmaT
B QAT 2 EEORMICOWTHENT S, 7
FTXLALEDNRT T I avELONDIEE
120E, BCHERDSBETH B,

bbb IR EIC B W THERIFEZIIB W TY,
MEBWAEES D - 72 Ly A3 CAD/CAM E DM
BECHE R B EE2 52 L2 EEHL TR,
72, CAD/CAM ®#H: &I T2 L E2—bffoTH
DO, ZNnoEEEAL (BEREOESR] 2M4I10F
LD,



[ BhpS 0% THRUE BERE ]

T3 F T TR e 1) | 8]
; —_— {

oo B
{ 35 o L () ]

TIAI— (K74 7)) A
WL Y vy b A

E 4 CAD/CAM JREEHE /71 D K 75 28 T 5
TENEALIE & SCHEREATEICTITTELOND &

Y, XEWOERMUMOBEEES 7 +—Hh A&
N2 L))o, —77, HNRAHICE VLT, 25
ATy TRABER A - iR SN T v S,
TEPTALERE £ 37, ol (F9%8) &ic7 7 A MWt
79 2 EDHMBICHEREI NS X H itk o, RIZ, 7
T AMUEBIZZ 7 —CHRT 2T ERD, B
FHbY VBT y F U v fTb T, 7 VTS (K
D), 78, CAD/CAM E DA 1K P05 1 it
IHRT 2 Tk BPEFELRVE ) ICHEETRETH
D, TOZLIFU4FICESRLEFHIN TV D>
ZETHBY,
BEERUIHICEOTIE, £ Xy FBHESEL T
WAELAWKRADOUHE (HTHIUEHE 774 <=1
LR T4 v 7Mic Xk 208) 2479 (MHQO),

BEEOERGEEE T Tlah |

L7777 Re— 7R XV bOARTOMATY, &8
P IR o, TDZ ED S CAD/
CAMBEZEHT 2 70y 7 NOEEPRBHEI N
B, vyvay 2T 28EEEE T TH B I L
R Tws™, ZhsoHE) 5 CAD/CAM i
IBisfE D BRI B D A TR 22 {, KA IRE, ikt
DBMENDHEL H D EEZLND L) Ik,

Z b 2 LB O 2 HifEE I, RIZED
70 DBEEBEMI N ZLENH B, FTPIILT
YF 4 A Y — (B2 CAD/CAM 77 /7 uy—) D
HEITED, RBIDICR Y DDOH o LHEEDOE E T

REND LI EVAZDTIREDS 9D (X
5, "CAD/CAM L ¥ Y EOBiED R THE, 721 T
F7v ) OFHINE TEES Y ICHEEL Tw ),

MiFREEIES X O TH ) DILdr

[‘%”Eﬁﬁﬁwﬁéiﬁwu ]

| QK
miEE | BRATT
X 5 BEEOREIE T8 Tl w !

TiEE) 13BEE O ADRRTIE R L, XEHEEE, #
BEEOBEAEOFELH L, TYINLTY T4 A
J— (B2 CAD/CAM 77/ ay—) ofkicky,
MIBLEDERWHIERI NS LI 1Kk o7,
HEOREED S\ LA L T2 D THIUL, Z i
AICHZRT S Z EFRmBSATH S (INEHM CAD/
CAME R ¢ LIRS 2 2 E 2R L 72 2 &1k
BWES S D), EEEICEWTIIEM L olaE %
WL, MR T Lhtasazr—vavzyHlts
B EHOT 3 (I v IEFTHoREGERZEON
ZVDTHIUE, BHEICLS Y 28ET 52 L bt
BHED—DTH D), WICTEEEREZRDZ 2 L2
FWE Z2Hh I TldRwds, Pal b blaiRegz %
THEETRELEZD,

TR
TH->TH,
kNS
AR ! !

PEEK @ : L ¥ > Tl2 %\ CAD/CAM &

2023412 H 1 H X b KFEH CAD/CAM AR R E L
T, W7 1 v 7 PEEK 25RMUEHTRE & 2572, 20
PEEK 5@ 21E, Z#1% o CAD/CAM & & 13 %% 2 4
IBRDEND Z EDH B, HAHBRMEBER IS
WMsHiic 17 2 TPEEK ®ICBHd 2 AN LE AT (5
1HR) ) ZHIEEICPRRR L, FR LY, RigsHISH L0
BGE U CHPT T2 2 LI >TW5, D% h PEEK &
DB, CAD/CAME (L y) 0 2014 4L & [/ L
<TH5,

PEEK & Z OME DRI L b, BElEZ VLT
5 EDEBITESL I LD, kb MIICHIL 22 Hifa
BTH 2, 7, ENLEED S FIIES A &
INTW3EY, JBAHRICLY vya—T4 v ) (= 3—
PR B o8 LRSS 2) 12 & b oA
#HETE 2 ([HigEBE~oL Y ya—F 4 v 7 1Wico
VT, TE¥542avEYy LYy RMEOHEE )
ELUTHABBE T AHICHEL Tw oY),

75



MRFERSE Vol 37 No. 1 2024

BEETVyDERRBTI VIO

FHRICELED !

(%)

104 [P, - |

o i T TR

R

80 L‘u_."""ﬁ-:—m‘k.: )
E 60 = 78.9% n_,*};i
s — EETUYCE =129 61.6 %
T — RERBITYITH n=177 ?

20 |- Log-rank test p=0.59

0 5 10 15
4p
X6 7Vy2ol5EFRAR
MROFEEESLAARAD, 322y + 7Y v DIBHT
L2EELRT—5,

ISRI5Y9S i KRNI TYL T EONERES

2024 4 6 H O EBRScE ¢ KA MO CAD/CAM i
DWTHARIFANEHE E B L L b, TV RI TV
DMRBRIGH S 1172, HARMIR BRI A2 1 TR ICE
7% CAD/CAM BOZHRE) 2BEFTL, 2DkHN1T
PEEKEE T K7 7% v OEHHGEILTW29,

IVRZ 9B RA NS a7 bFEELRG (B
ETcaroBEREDNT VR, —f, Tvy—
Aw b3V E, BEREICMN NI EBHREINT
WD TCHIENZ IV Ry P LYV THRETE I LD
HETH S, I ZTHHifEEPRARICE T2 MI D EEE
WEREFAL 72\, v F 777 OB (BN
BT 257) DIFREICOWTIE, 55K E 545850
WBEL 508, ZOBRIcayRYy P LYy
WFHNROFELRRA Y Mok EEZONS,

B, TVF7 77 &) b5 CAD/CAM A ¥
L— MRS A S N 2 ki, IR R L T@
HRHE 2SR 2 Rk T 5 2 &, Q@RHE T Lo /Es
HEICHIR G200 2 K5 b, BUSHE S Tz A
T22LHTES, 512 CAD/CAM A » L — 3B
ZRET, AR b ARG S 4 7o fkfd b SRS R I
Th b,

76

[ BT AT ARTA | ]

BETVUH (129%E) RERBTVOR (1TTER)

" AR m £

(0 sazvroTyvvEs | 31Uk OTYYOEY

" RAEEEMLTI I OBRS B XAREEMLTIVYSRE
BORSEA~BIT [D BORBEE~BAT ]

O R B AUTSURARIT
MEITVIDR%, BOE

K7 #E7)yPBIOMKRITY v P OBIZKT
WD IRAE
BE7TVyPRBARYFOBL 7Y v P TOREIGE
DHREE 725 2 %\, —J, fEREI7 ) v 213 T
BHREZBINLCT7Y v PR, © TEsREE~O%
11 23% <, YRR O35 K P B MliEE D & 04
BHBHIEE 2 5,

BEJV Yy OREREA, bhhs 155
ERShBHEAEIETF O REES L DE(L

B 7 v 2, 2007 4RI H AR E R RS D & A4
R4 vnniasn?, zoBEIcFERIES Nz, X
SIC2017T4RICKET I NI A A R 54 V0%, BHomEes
A F 94 v DA S N5 HAREE MR O Minds
HARIAL V547 7)—IcBBRINnTw3, 20k
KEE7) vy PIBET2IEFT Y A IS TETED,
ZD% S BRIFETHRZEREL T2, bbbtk
BTV P EEET) vy POEERIIEN LI LR
15 BRI 5o 2 & L (IK6), KAwEOHKEIZHE
K7 v DICERICE S 55 2 EbERL TWws (M
7)19)’

bbbz 7)) v PIcBIT % 2 5D Myth (#1F6) 1<
OVBTHLE 2—bHELTWw2Y, 2ZTD2o0
Myth £12@ B 7Y v P XD BHER 7Y v P DiF
INY, @QTAHYFL A=Kk DHHrFLA=TRVIZ)
2 ROPBELRZEVIZ =Y —TdH3, 2L T,
LE2—fRELTEET)V vy b AV FLAN—3EED
B2 RS 3%\ 2 2 EEH L TWw 3,

HAMR RS2 MR BT 54 7=y VY
Pav (BB127H, ML) BIXOSRLTAAA Y a



v (EE128 0, fLR) Tk, BETY vy YT L
TRY EFon?®?, zo@Ek e Mz e 7y 2ax—
A CHFEIZT 2 2 Ao, RBNVT A RAAY
¥ a v, S0 SEDERIIFRIEF OMNIH D, ZD
AT, &hROHIRMEFHEROA 7> a vtk b D
W B SGeBRI N, DT, B&EhEMEhic
FIFTEDONREFT,

BmETY v T DEETOELL
HUFLN—EWDEREK

2024 SR\ PRBRINR S N7 TEEE B v F L oS —HEE 1,
SR 2 bR < YRS 1 BRI LT 1 DS AR AR
ISk DEIRT B EANITH D, BEICIZ T v YL IR RA
ZEELE L TERIN TS, HARBEEBAES XA
IR ST, ARE WY M2 Hi & LT THE
HyFUN—EEOEARNLEZ S| ZHELTED,
ZDIINT THED > F L N—SEEDF512 1 B DARD
BB TRt S &, IRICIERE L 7= 844 T b A2 o o]
BEMEDSET O ETH S, Fx 781 LDH 7 D,
BERGTDEAMDD %, BFE S D% THAERFIT
LEMG DA LEHINTHBP),

WIECHRA LS 7 v POAA4 R4V, &5
I DEAIR] 2MERINTELY, 20kh0rY) =%
WY T AT a v TDEEGERIAERZ DR IBIHRGARIZE
T, IR 7D IR EIC k3 D L D) b fER
T30 2 WO THIIEDERE 7Y v 2 DfEH
ZIEE (FF S HLE) T3, LU, fEHILETETEICIRE
9%, GRADE 2B (WEAEDME 5 HE3E,/x 57> X
DIEEHE T (B)y)) Lo Tw3,

BRIV F LoN— v ) BEEI AR Rl A
Tl A VT L AN—RE) ERBIINTE Y, RiR
KBWTE ThyF L oN—TIHifREEE ) LI Tnb
B&bbs, 2OMFAUCEELZRTHELLT 1Y
F—F—, FHIE R v OBEELTED, 5%
BN LICRDEERD,

BEETU Y OMBOELL :
ABZINT—A"REECEHKD L, T

CNAZTRTT A F A TEBREI NS D v
F L AN=IEBEOEN R EE N (RIS F A Y)
SIMEZINT VS (RFELEM, IO EiFPLaz

gEE L X O T, D
£1 Afgozvyerx

AFREE R KO THy DIy
~[HIEEE DI i & A HE~

Mk [fEdr] ko [FHE)
- BT - BiEERBA C 20 ML - 8 E X OEE Bk
- EEMEED B D DM LTI CUIE !
TV =AY b RELTRE | (AL T i Ezhb R,
b TR, LA Lh S Li
A Y, ER Lo T )
W % HIER Y %

CDIEPEERBEOBAE TR, Mk [Ea) 2, K
EORBAEMRELETSEILE, 9Fh THEROHE R 236
3, ZLTCzCNT S [(HE] & Ty v L&
‘BRI, £k 2,

TR LTEEEL Y v X v b3 oIS L Tw 3
CERMEENIRLTWS), EE7TV vy YDA A KT
4 v DEHR] 1<x, 2V =AVvr AT ar "Dk
RIBEEH D RIBIHIEIEIC T, HEBBHFIC E 31
BV 2 PIC kB E BB L 5 b Dk D
NTWB2?) BHYH, ZOMICE T "RFH, F
BEHE S 5 DEE T vy ICENTS, VF—F—D
IS T FOLDEIZRD S0k, L L%k
D36, [HEID 70 R AICEHELZEDE D Sl &
WIS o7 b DD, TEFUIPELELDL
We®, EL S DHFDSEY] ke D> E v T FIBTIL R E
FEIZohd, —HT, WITNOME - FZiicE 0 THMHE
BEDEERE DT IN T B e, T D
Rl #EET S5 1%, 2T bBFEHY 7—F— 5 #
W BRH e EEZ 5N EWREN TR,

CAD/CAMBEREE T v Y PEURY B FHaHE
HEEDEGERE

ZDEHIT, TDI04E, 154ETZ I /I220ThH
TV yPIionTh, REBEHEIFEHON TS, Z
U HIRINEL DSR2 0 £ & Z 5 T B RBIAKICE
WTHRRTH 2, s ofEmm: [X b EHIBRED
PVl 3 M)] IEATED, ZOIRIETRTEES
BENLZT0D, 58, A7 V—FLR=7 (7—7
Wy T, ==L A) k&, I5IREEDEH
BB E SR E 725 2 LICERVORMIZ R, Z2h%
HBULS 2 70 Dl il - B b IRE S T 5,

77



MRFERSE Vol 37 No. 1 2024

254

X 8

(=]

“F
I:!lli

= &R
ED

T ORAHEEE qu—
B

ﬁ%ﬁﬁ(“

=l — R B

A & R A O

MEUCHZHT % £, CAD/CAM TEHE S N 2 IEHifistiEIc TL oy 7y 7 v 2 &iddawy (1LHEHD
Tay 7 s EIEERG), ZOHREEOBMRD I, THAME OREE) DMTINE L2 Lw, Z20H

BD7- DI IFRBHEREE, SR T, WEMidLic k2 T=0—) 23R TH 5, BAEIIZIE,

DA ok

ICIFEEEDTEOBMR L H T ONFEBUETH B, £, 2NZTNDRFERA DZLEZ MK L CHEISER 2 £ 9 2% %
A500, THaavynT o v 7RHMH) 2EBEELE T2 EBRIRTH S, TDLIIZ, CAD/CAM L
PUREDERERINZC 2 ERIEISIEICHIY, TR ERANICC R =V AV P TAMENH L LTIV, 2D
) ZATHRDED AL ST, EE, IOICBMBX ==, 204 =LY v Ukl THEEERMEE, 2595

HThHdEEZD,

WICEREEDR GG L 22 2 LTk LT TBEE - B
FoURIHBENSZLEEERT S, L, EINZ0
LNz, 2ol s, MEED [fEd] L I3mis
EEOWAERCBEEZ 7o B BICREZINZ S 2k
EEZDTENTE, MWIZE ZI1E THEOEAR % %
TREDICWEZHAT L) 05 (1), DI
FHERITHEBIEN & L CARETES LD TIE AL, Higk
HEEOWITIHERE T LCoBRKERI b D2 L L
Nz,

bLbtbhasi L Lo, T2 L 2 Mg
Lo TH, HEPTFOoNL I EPEETHE) LV
JEEE (PY AL kAR TEIEEIBEES
I, ZD LD REHICHL HSNIBARVEHRTE
CEREBEEO [(FE] LLzv, LELads, 20
FHDLDIIE L D7 77 7 —%EO L)L TERT
LREDNH B,

78

BHUIC Z—FOEFEX

5 33 [MPETRE DT — =i T=EM— ko RRlEgE, ©
Hor®, T=fry Lix TEE - (i - BEREL TR -
MEIE) TH B E DI, THEBIERM, sRiEd L, i
BTt cbdHh, BEREEZEDI L L20D
F— AEROBEEESHER SN, ARTHLAELE
h, B CAD/CAM 77 7/ uy—oiEkic X b
HHENCE T 2 AT L7 ) =BRSS5 L 7228,
7 RV A FoF )R Lo RWoRITE L AR
Thotz, ¥z, BH L OIEFHFROMEL CHIFEEE D
EMZ eI 3 2 iAo B N a2l b JEc
HotZ LIFHLAHATH %,

FREEIE B R D FEECHALED A2 BT 200 2
I, W15 HRETADNSE L RBLET 2 LDk
G, EOERT T OIEMICHD < BRRATEE HB
T 27012134 D T=0—F ) BETH 5 (K8),
Z DFEBLD 7- O I HAB PR REE 2D D 2 FHDIR)A
BN Z LIZERTH B,



X (73

D) BiaW—, i, AR, b - CAD/CAM g0 Bl
REFPERES, Hfigkais, 9, 1-15, 2017,

2) Kabetani T, Ban S, Mine A, et al. : Four-year clinical
evaluation of CAD/CAM indirect resin composite premo-
lar crowns @ Statistical analysis including 3D digital data
and clinical outcomes, J Prosthodont Res, 66, 402-408,
2022.

3) F& R, MAREPLY, ff AW, fli: CAD/CAM L
PV HADPSHKET X L7 ) —IA#E, HAiREEE,
14, 115-123, 2022.

4) FHEW, % ¥, SyEA, fih: b MEER - TG
Pl Py arPAaDIoA—F L7 P — 7z &
DeL77 Fe—v 7k Xy bofEEkznbyd s, 55
B, 41, 65, 2023,

5) f WM, 4% s, WEHEA, fb: KHS CAD/
CAM LY ViR ER D ZRITTTY ¥ NV T—F ZiGH L
ToRERARIENT, HAEIRESES, 14 Fehls, 148, 2022,

6) Mine A, Kabetani T, Kawaguchi-Uemura A, et al. :
Effectiveness of current adhesive systems when bonding
to CAD/CAM indirect resin materials : A review of 32
publications, Jpn Dent Sci Rev, 55, 41-50, 2019.

7) Higashi M, Matsumoto M, Kawaguchi A, et al. : Bond-
ing effectiveness of self-adhesive and conventional type
adhesive resin cements to CAD/CAM resin blocks. Part
1 : Effects of sandblasting and silanization, Dent Mater ]J,
35, 21-28, 2016.

8) Kawaguchi A, Matsumoto M, Higashi M, et al. : Bond-
ing effectiveness of self-adhesive and conventional type
adhesive resin cements to CAD/CAM resin blocks. Part
2 : Effect of ultrasonic and acid cleaning, Dent Mater J,
35, 29-36, 2016.

9) Kawaguchi-Uemura A, Mine A, Matsumoto M, et al. :
Adhesion procedure for CAD/CAM resin crown bond-
ing : Reduction of bond strengths due to artificial saliva
contamination, ] Prosthodont Res, 62, 177-183, 2018.

10) #EpfEAy, 4 Bk, bBA Jll0) BHERE, fi: 7r s
F 77 A FBBOBERERIC L DBEEEL Y v X v
F D CAD/CAMEH L ¥ I/ 285k L L 2w,
Bestas, 38, 35-43, 2020.

11) Tajiri-Yamada Y, Mine A, Nakatani H, et al. : MDP is
effective for removing residual polycarboxylate tempo-
rary cement as an adhesion inhibitor, Dent Mater J, 39,
1087-1095, 2020.

12) & ®s, kN (I0) BHER, ® ER, fit: CAD/

MiFREEIES X O TH ) DILdr

CAM L 2 VRN DEERE 1 2014 40> 6 DL, HoE
%, 40, 18-23, 2022,

13) HAHBHER A2  PEEK ®ICBH T 2 AW Z 2
(%8 1K), https://www.hotetsu.com/files/files_1009.pdf
(202446 H1 H7 72 R)

14) Hagino R, Mine A, Kawaguchi-Uemura A, et al. : Adhe-
sion procedures for CAD/CAM indirect resin composite
block : A new resin primer versus a conventional silaniz-
ing agent, ] Prosthodont Res, 64, 319-325, 2020.

15) %& s, EpH, M EAM, fh:CAD/CAM LY
VI DR & HEREVIZE © HAE D X & v 7 ) —1BEE O
3, HeEBEETEE 41, 135-141, 2022,

16) HAMREHERIES « RIS HEICE 1 52 CAD/CAM HD
IR 2024, https://www.hotetsu.com/files/files_1075.
pdf (20244E6 H1H7 74 2X)

17) BAMEEBAS R 7Y vy P oh A4 P74 > 20074
i, https://www.hotetsu.com/s/doc/bridge_guideline.pdf
(202446 H1H7 7 & A)

18) HAMKEREIES BB 7Y v YDA A F T4 v 20178
ZTh, https//www.hotetsu.com/s/doc/bridge_guideline
2017.pdf (202446 H1 H7 7€ R)

19) Yoshida T, Kurosaki Y, Mine A, et al. : Fifteen-year
survival of resin-bonded vs full-coverage fixed dental
prostheses, ] Prosthodont Res, 63, 374-382, 2019.

20) Mine A, Fujisawa M, Miura S, et al. : Critical review
about two myths in fixed dental prostheses : Full-cover-
age vs. resin-bonded, non-cantilever vs. Cantilever, Jpn
Dent Sci Rev, 57, 33-38, 2021.

21) Priisifl, Re—id, & Bl A7=v/keyrav
1: Adhesive Prosthodontics D7z BB~ L a=7
A= 7 Iy 7EETY y POTREEERS ~. HAi%
255, 10R00%, 113, 2018,

22) RO, & B, BIRER, i SRV T 4 AA Y
av iRy PoOESHEE~ A LED LV anT,
2V T —F =LA vFLa—~ HHEIREZE, 11505,
110-112, 2019,

23) HA®R MR ES g A v F L N—REORERN G E
74, https//www.hotetsu.com/files/files_1070.pdf (2024
E6HIHT 71 R)

24) K —, IWWEKZ, HielH—, it BEIAL T4V
RESRIF—BETV v OB A K74 VBRI
122w, HERREEE, 16 Reills, 123-124, 2024,

25) e — @ HARRIE SRR 33 RIS, RaRkE
¥, https://shinsen-mc.co.jp/jaed33/greeting.html (2024
FEHLIHTZ7ER)

79



1

w

(mM64E2H1H~AM647H31H)

. PR D

- 2023 FE SR

2024 fE5 H 22 H - 1A Web 2k

- FfTEREE S ) —

2024 4E 5 H 26 H - 1A Web 2k

<O L IRIEERS - A LRSS

202446 H 6 H - * Web =ik

- 2023 £RPEER 5 [MIHAERE S & - 5 4 B2, 55 9 iR

2, Kl 3 F—
2024 4E 6 H 23 H - A Web &

[obER 2k

© HAWBHR 2l

HAM 2R Sk
BARHIE)

20246 H 11 H - * Web ik

A6 (2024) fRECERHR S (11

2024 FEFEERE B S (LA

AR )
2024 4E 6 H 19 H - Y Web 23

- HAWBIEMEERE a6 fFEDER L Bt s (B

2
1

BRORIRHEG 2 B 2 Z R HN)
2024 ££ 6 20 H - Y Web 23

. WA HE
) AR

- & E% (2024 4F 6 H 30 HEBIfE)

- e AL 183 44,

5906 & (BB Z &)

(A2E 22894, BaH WAL L1934, HPHE
4i4: 3473 %4, 2 Dfi 28 44, EBIS&HE 23 41)

e #5444 (BRHE T 24 44,
R EL304), AVA b= v T a—F g x—F—
#2660 4

- 2B#Ej (2024 44 H 1 H~2024 46 H 30 H)

80

A&FZ 04 (1) (ASEBEL04, BAH400 4, &
& E 0 #)
BEZa4 () (ASE1I04, BAE 144, &)

B H L B T
=i T

B 04h)

T (2023 4£1% 6 H 30 HEBIAE)

SEMNE 999 4 (A RE 5554, BaE 444 44)
MAK (ALH?242%, BAHI124 %)

R 4884 4 (A B8 1734 4, B4H 3150 %)

=
=

2) ME
- 2024 fE 4 H 1 H~2024 4 6 H 30 HD HX# &G H3 70 &

nr,

3) SRR
- TR S BTl (BUBIfED &)

HIR 22024 49 H29 H (H) 13:00~16: 30
285 P KRB BERYAINZ 100 F4ERL&EE  4F RagsRE
AT — ¢ BRI RS L 7o BRI 2 e %

- 55 35 M H AR PHE LA 2R 1T 2 Al E R 24

I (FE )

HI : A6 12H7H (4) 9:40~11:10

7T —=< : 5D7 74 F =Lz %

B AR S (RO R AR R s 2
PR (RSt T VA vy —Fa)

4) Etg AR
+ 2024 fRPEER 1 MRRE PR S - SRR EE R H &

Dilfie
HIFf:2024 46 H 6 H (R) 18:00~20:00 J* Web

22
e

TR b=v T a—F g 32— — OSSR 5 A

16 HIZ5ET
TSR 6805235 5
RalgEHHIH - 2034 45 H 16 H

5) R - MEETREY
IR ER R

The News Letter Vol49 (2024 Summer) 7 HF4T

F—bR=2Iiz THREZEHR—Y ) 2k

- WER AR

MRS, B 37 & 1Y (2024 4 9 HFEATTE)



MfaRif, & TREOFLIE, OBH

6) WHHEM

- ERB A EE S

2024 4 4 A 25 H IFED #$4 ((pATFEE IFED #
5, 0% — IFED HAMBFERE A2 ERE D)
IFED EEEF v L v PIic B\ R sithsed, Ml
Bk, KREMFBRED 3 ADIAETHR S L HA
F—LWTIET T FaBFbiER, HEREBETBOR I N
72

- BB EES

B4R & R I RS2 2 2T E

R EREES

PR AIAER R SE AR 6 (2024) SEEEEE 1 RDSSEIC N
L, A=l Tt 2170, FinRlIZER XD
EDOHHTHE TV Y VIR 2y RYy b L
v 7uay 7 ORMMERICIIETTZEIC O VW TOHME
Mo, OHEZIT- 7%,

7) FRBSEM

- [ EES

L EOH MR RESH D, RESTHREEED
) A E AR E LTz,

ZAES 1 2024-001

S BB BIT R4 74 A7V —F v 7T k
ZEM 7 vy 7 M ORR OB
WIEEME S © BOFFER

- BB Z B &

NEAHEIRE L &b OBUEIC DWW T, KIEICED &
Wk L 72,

- REERAR

FLANCHE U C 2024 SRJEE D)7, 2023 4FFEAE
giam CH - BEHEAGRSCH - AR 0EE 2
To7,

- RWRHE

2024 FEEARYITE SILBRRA

2023 EEEAUERCE B Lok

MHarmony between Tooth and Skin Colors—Based

it

on the Impressions of Male Model Faces among
Young Males and Females— |
2023 fFEFEEEF VTR CHE B0
MEffect of the Polishing Paste Containing S-PRG
Filler on the Ultrasonic Velocity of Bovine
Enamel |
2023 FEEBEFARGRSCE e EeA
Mt D OPFLEICA 74 A7) —F v kxR AT
I BRDOXIG & 2 DEEL
2023 FEEBF B SCH HiEHR e
T7L 74V EER—LFK7 4 b=v 7 HIcBIT 50
IRWFE—20 526 18 P H 7 # 0 —7 v 7'—
TV 774 varE EHMARE
2= N—H L z—FavEIy LYV TEEX
Nz — L v 7 % — X 7EED OFTRH
AZ— Ty TREE WS E
F SIS 1 s RABIc L, 7Y L7 —27 70—
EEALIA vy Y2 vavs sy 7ickh, 2
BOYAVI bRy T4 v T 7))y PEIToRE
FAERE )
8) 5 35 [l R BrfE
22024 12 H7H (1), 8H (H)
K HOEAF I (FEETIE L SULSEH)
RER T T — (BEERYERABEER 3R AT FE il i
Azt RRaRE AT BiR)
WERER  MIEF EEREREGEE RIS
PR A PR R AT B )
T ¢ BRSO ST~ OB &~
9) % 36 [l R UEfRIR DL
2202512 H 13 H (B), 14H (H)
2518y 7 4 Ak, — A
Rk NI E BRREWRER 7 7270 7)) vy
HliFR AR BdZ)
10) “F2TEMPIT
5 35 [MPEMRF RIS TR R 7 — R R TIE

81



NEERZRS - RAEEHEEERES
Y o YH A =
NELRHS BELHIEHSZES
w5

URARMEEHATHE S Sk
RS - REENSENRALRAE S KA
A tERaRaE O DA
AELHEENEALRAE Y R
2024 4 2 H 1 H () 12 AP HOEUVTEM 10 B Y2 L IO\ CREIE O 4, 251 7 4 0B s

LITT 2023 FEFEES 4 [IGRE PR Gk 2 - F0E DRI B 22
Ha - E LE e - BE LHEEE R & %2 A bk
L, ﬁ%SSEﬂmuﬁifi IO WTERIBER B X OV SRR R
2T\, ZORE, BEELAzAE L, 142RE
ELELZ, WHAERE 24, FEL 1 AoERFEEZ
o, REOFEHZARZL F L7, 202446 H 6 HOK)
T 2024 FFHEES 1 MIEEE RS - ERHIEEE R E
i bl e - A LHEEHEZE 2% zoom 12 X

DA v 74 v OB L £ L7z, 5856 WIEErs -
55 25 WIRRE LA IC oW, EHERAIREE 44, R
EL2fzaeE LE L, BHAERE, #ELoE

82

F7el, HEFAKRINE LA, 20244E8H1H (K)
12 AP B\ 11 B O L — 12T 2024 4EREES 2 [H]32
EEEHS - BT EH EEH i LwEHss - R
ELHIEEERZE S AL, 556 HRTE - 5
25 WIFRE iz D W HEFIFRR 8 & OO SRR RS % 17
v, 2R, BEEAL BEL14E26KEL, 1
HEREELE L, EHATCE 14, BEL240F
HEE LT, 2EHOHEHZ2ARL £ L, 557172
BEHIGEA T 2= VI3BIEE B H & L, A 2024
E10H 1 H~10 A 31 H, #HHEEMIZ 11 AW, ¥R
Ml 2025 4F 1 HEHZ PELTED £,

5‘%%4\



H=ER
BEER
BEEE

2 =

®E (BfER) AW i

HA
el
A
(=10

]

#
it
T

g
bRy
Nt
M1

Ronald E. Goldstein

B (W 28 8 WIERME BAR &

(2024 4E 6 A 30 HBIAE)

A
VNS
K
[ gy
Mk
W

AH
INAR
e
[IEaN
A

— 1t

K
SRS
P
[EES
HZ
i
(EV
EBE

#5%

ARRE—ER

i
Mk
LH
P
A
R
api
AL
IR
I
el
~H
(=1
FH e
Rt
iy
&
T
TN
7K
=
1is
I
fih

gk
T2
b=
JH5A
P
BK
gkt
iz
PEs
1
(2R
(VS
WA
e

BR
Tk
B

L
S}
HE
JRA

S

AL

it
=i
T
TR

£
g S
H

Tk
"
PEs
P

{GeS
#ith
R

AL KER

s

H %y
#H

Mg

G
1EZ

FH =53 i 1

HH
Hh
Tt
wE
Frili
B
N
ol S
el
it
e
FH_E
PIBE
TR
M

ﬁ_A
FRR
sk
HIE

11

*

K
#th
Bl
Elﬁx_‘

= =Y
==Y

[EES
1B
USE
BN

LA

Hil 5
L5
(ZL:[]
1is|
B
L

iiige)
JE s
T

PN
A H

==t
*&

N s IR
K —Z  TH
IR B e

Dan Nathanson

Irwin Smigel

PSSE]
i

id

DL - SR Y 7 O =3

SPH O EE R 38—

AR sk SAuln RIER
Philippe Gallon

(20234E 6 A 11 H) ~%5 10 WEmtt B (2025 4E))

£l
N
[3H
I

fiit
PR
P
SHI

i

il
e
I

%ﬁﬁ
it il
EER

INNFREEE

5t
P
£l
Sk
KO
N

%

B4
CEES
[N
Tz

B

BAERT

4N
INFR
P e
kg
RS
=0
KiE
AKIE
TRt
R

HE

=
P
i

[N
(=1

e
g
LA
/S
%z
(G

FEh-

A

R ZROKER

=i
e
Ly
1]

HT
M
KA
FR

S
TR
&
LGt

A
W
JKH
B
e

LT
(el
el
i
PN
=
&
7Nk

i1~
3¢

i
JE 5

HAEA
JFREL
L=
VN
JiRA

(.
1E5%
Il
Ak
SE2
EZ

i
IEES

MERE O & &

LIS
el
"
L
1

fifr

JFREL
5
i
MK
Mz
%ﬁkg

REE—HB

18]
CES
s
=l

08
R
st
(2

INAERBEE

LI
wri

=R

|= =
ISV/N

o M- £l BT
Atk —E HiE HEE
CLUN= VS a0 20

(WEHEE 194)
Kz s RE
ki £ e B
RIb wadt fpvd RR
i i BEOER
fon R R

(BHZEE 30 44)
e TRk = g 1E
(Lis  RER
HH B3k ARHET
fEfy  #3E WERE E

K&z s NI &
S SCE JaEBEZ
A S KT A

K& h A BwE
g - TR W
WAZHZE G
feghiic - e PR
EIOBEE kW
wEs M WESEET
PR W OKH R
el ESE PR BEGR
[EFONEEST I N N

HE 8% e IER
R E—  BE R
MR &9 I A
= OB ER OEE
il OEE & MR
Hep w1t
v i HMh E

(fGEE 128 4)

83



84

S2BBLUVREZTELHEE (202346811 H—20254 F 10 R+ B4 SER)

(202446 H30R }R7#)
2% R Wk —
HEFR g K w8 T BN A A BT
E % R B LS
£ B =# HT
B RE
HARE #E Ak
5 B BNl Ez RE % - 5% ¥ i BE JEX
L
BE RWT  NE IR #% % Wy R
# P A 2 E E A ®®
EHESN FHBRAZAS BEEE sEE &
AR EAS RIS BHEE  mms  memE M E o OEHEE
s gl BHER  MRE  REEE  HAE-
FHRRAL - il EHEIL - HWEL FORAZAZ: | ARE- s %A ok
T b ot DRES  LAMAA  MEET  EAME  RKET
ERET  MAdE  FERE  SEES
BREAL S EE
R PAGKE  BNEz  REEE  EABE  FERE
Sl REEE GERR  BEsF LA
BREAL S EE
e EMEEEEAS PAGKE  BNEz  REEE  EABE SO
Sl REEE GERR  BEsF LA
ARADHEEAS e
PR 5 e AEA
R zas g v mreams_ WHARS  mwse DAL ATHES  ERRE
Eat: S oz
B RN BE o EAZRE  RAEF TEET
W wE BN
PR EAS BUDH mmme DAML ATHES AR
W RE EARRE  RAEF TEET
i B R =
R LR A B HESRT AHEW  REARRE
wF A TEEF KERE  BIRE  EAKE
EHREAS EH GRRD  mmme  AREE  GAEE  WEES
R4 - AT HOT. BARKES ¥ E®  REE- A6
BEZAS EE HE ) e
men HEREN
BAGEEAS EEEZETE EH—iE ; -
BARERA =REE E= e PHEE B SR REE— BELE
. ZAR : BH ES ;, Y v
oI 0 mr me ERBAEAZ . ks RE B xmnes mima mEge
O =2 BH— w JO W) A
HEEMEASR Ml E HAW-  smal fEE-  mosg  FINF
hEEAR A Ex HEUAR i@z 9F B WORK  ENZE
T TS IR FREL  mpmm EmARE KRET
MABM  pExme B ER % BR HE W
RARHEAR B8 BR :
“w % #I =
(#%)
#WEAS #® mz BEEE  mmmx  RESE  aepe
WA—t# NG K BNDE BHBRT  EBEE
S BEZES ST [(EER] [BIEER] [BIEER] [BIEER] [#R]
wEN—  ZRET
[ i iE] [#75]
‘ i RRMEE ’ TE i (0235 BUBEHARR) BRI B— (04%F EBEFHARE)
7 OTEHELEE AMD) BE B EEE B H# -

EpR R R % (IFED)

BAWHMEXEEAR B B 4

BE b &K
BAWHMEXPERAER R R & —




— AR AN AR RS R

R R el F 0 M W R KR Kl =
AL He e TH ® AA W PRE EA
N sl ey aff w2 PR BEE MA S K R Y- NATEE
A58 = B 5 = itk — e oKk AR B WHE EX O WBIE R
Mo AR EE EE N s T Y BEE WA X =% IR
A BEE O M mEz R EE 0 G BME | Rl =N B ot A
MH R B A e B HEM R BhamE ekl B A
MHE #H A iz KErzz &I Bz K& I AW E=E T
EHTOSFRE pUEE ARG A& R Wk oESE W Zr hlE & R S
ofgekEs  HIF it g MR A W KM RSk FEEE B e Bt
2Y AR M| By b B aJF Xz K B A iy B Tk
A S B M RREB RS BPOARRRES EEE B = EE O AH B
wER O Tz WMo lE SN Xk SFH EFHE HE O EE il =R
A —fi vk e Sl B Em B KE B M BRI AR
e W |fE A i K A& K RJF ot gl B W IR
WA FEtR PR FX O AT Rl R EF— S Rk RS PR w0 AW
ME fdE @ B =i 'y A Bk ol - Al AR & M
AR HRES BE st @ £ o SEE I Er b RRE PR &M
BEA o fSdK My REl IREE JuE Bt @ s MR i FEi MR
g ek pIL B NI IE S W ke A oK BN sz AN #
HLEERE M st fdE RS hED KT DA BEE B iR
R T Hihik K iR Kl #hy WA st MO LA
EARE—EE Fis Wl 4G R il R A s T A
] hwo Al @ BmE IR WA fith  mMys #E R EE
E[ AN B P NI < LI ok B EAR A R B
Jell HAE FrEmAKT RBA S8R

i
2%

Al WIES AR
gE ERE OEE &

Em e
i

-

E B
il
&

B oo F O H
o & o
3 HE
=

H
=
|

—HAENE AN A AR RS RiEt

ERHE T+

MM 5hg AR 5% bEH g FEEE Eth ERGERES b (B3 AL B
B B—  h IER OKRE R R AESE BERXEE ek ME A e
AT W& M BR— A L AR FEE i\ R FS il Rifp
wO AR fER K MR S

ERHET AT
AU/ R S (1 B SO S 2GS A TR 2 1o SRS )17 S S N €6 = S L D VS
SPH R R fEE AV Bl Wk R &raERr AT HEEaBA
R wH RBIE M S E Wt ;e ElERE T MRDHER E RGE
KA W BOAmEE kO ok By wlMEE» AR BT e DR
AKH



ERMEZBEE

S 5% 48 1BALHH 65 3ASIEET

—RABEARREREXFER

(B : )
oy B HERE BIEREE # R
I —ARERBEEROR
1. BEEROR
(1) #EHUIRE
HEEEERR 892 810 82
EfE R R EE 2 AR 18 18 0
AFELEEZIFR 28 44 A 16
HAEXEFEEZIAL 846 748 98
ZHMASS 2,632,000 5, 544,000 A 2,912,000
ZHE 43,614, 346 45, 283, 720 A 1,669,374
FLEZMEE 41,214, 346 42,883, 720 A 1,669,374
HPRAEZHS 2,400, 000 2,400, 000 0
E X g 11, 385, 269 12,851,937 A 1,466, 668
e ER 2,663, 669 861, 737 1,801, 932
LERER 589, 600 915, 200 A 325,600
e e S ER 571, 000 0 571, 000
RIA =0T aA—TFT 4 F—2—FFRA 6, 861, 000 10, 455, 000 A 3,594,000
RERESBEIA 700, 000 620, 000 80, 000
SZHHBEE 120, 000 120, 000 0
AAREHEFSBRE 120, 000 120, 000 0
HEUR A 406, 784 180, 783 226, 001
SEF R 440 429 1
Z Dt DHEUR I 406, 344 180, 354 225,990
BRI 58, 159, 291 63, 981, 250 A 5,821,959
(2) &R
EXE 49, 623, 680 51, 239, 345 A 1,615, 665
Ae#lmse 4,208, 652 3,000, 000 1,208, 652
RRRTE 9, 476, 550 8,412,285 1,064, 265
—a—ALA—HTE 792, 000 792, 000 0
BNE 1,781,036 1,448,775 332, 261
B+ 203,770 126, 380 77,390
P EEEER 2,519,114 1,714,709 804, 405
HEBEHEHE 2,063, 089 1,851,271 211,818
ROA b= a—Tax—42—F%E 12,471,733 19, 945, 299 A 7,467,566
KB H— FEEE 713, 333 1,425, 479 A 652,146
AEFRN,ES 30, 000 30, 000 0
AlEFREGHES 525, 800 532, 900 A 7,100
AREFERFSHERR 50, 000 50, 000 0
AREREMERERE 300, 000 300, 000 0
PLTHARREXE 214,195 353, 445 A 139, 250
REHESEE 3,791,277 2,756, 988 1,034, 289
E 2,617, 452 460, 164 2,157,288
ENRI& 1,048, 954 1,357,198 A 308,244
BIEHE 1,283,930 1, 261, 800 22,130
SHFEEME 38, 689 33,990 4,699
RERBE 245, 240 193, 896 51,344
EHBZEE 4,738,219 4,738,219 0
R—LR—DEE - EEE 444, 647 454, 547 A 9,900
BEEE 1,993, 540 2,361,934 A 368, 394
=E 506, 248 901, 113 A 394, 865
FI1 il 116, 551 150, 800 A 34,249
BIE#E 142, 659 140, 200 2,459
HERE 4,299 3,777 522
BRE 60, 000 57,070 2,930
EBERE 526, 469 526, 469 0
R—LR—VEE - EHE 49, 405 50, 505 A 1,100
XHIFHH 517,909 462, 000 55, 909
ARAR 70, 000 70, 000 0
BEERAH 51,617, 220 53, 601, 279 A 1,984,059
FHmE A E R SRR ISR 6, 542, 071 10, 379, 971 A 3,837,900
Bk, 0 0 0
ERChdes PR 6, 542, 071 10, 379, 971 A 3,837,900
2. RENMEROE
(1) #EEshUREE
BESMER 0 0 0
(2) BENER
BENER 0 0 0
LR E S AR 0 0 0
L H — R IE R B EE R4 6, 542, 071 10, 379, 971 A 3,837,900
— AR IERE E RS 167, 932, 819 157, 552, 848 10, 379, 971
—MRIERBIEHIRES 174, 474, 890 167,932, 819 6, 542, 071
I $EEERMEZRORN
LR TE E WK EE 1 RIEE 0 0 0
B ERMENE RS 0 0 0
e ERM ERES 0 0 0
I IEREEHRRES 174, 474, 890 167,932, 819 6, 542, 071




—REFAEABREREXER

HEERMER

«f0 64 3AIARE

(B4 )
() B LEE RIEE B R
1 BEOH
1. RBEE
HEES 60, 280, 190 63, 215, 511 A 2,935, 321
RENBEESET 60, 280, 190 63,215, 511 A 2,935, 321
2. BEEE
(2) BE&E
EERREE 2,092, 432 2,002, 414 18
ZEERTEILEE 0 5,025, 488 A 5,025, 488
YBRIEEEREE 113, 254, 268 98, 227, 906 15, 026, 362
BEBESE 115, 346, 700 105, 345, 808 10, 000, 892
EEEESE 115, 346, 700 105, 345, 808 10, 000, 892
BESE 175, 626, 890 168, 561, 319 7,065, 571
I BEDL
1. RBAE
RIE 1,082, 000 558, 500 523, 500
KEATRSE 70, 000 70, 000 0
RENBEEE 1,152,000 628, 500 523, 500
BEEEt 1,152, 000 628, 500 523, 500
I IERBAEDER
1. FEEIERREIE
fREERIESE 0 0 0
2. —fiBIERREAE 174, 474, 890 167,932, 819 6,542, 071
(O BHEEEANDILEE) 115, 346, 700 105, 345, 808 10, 000, 892
IELREAE&ET 174, 474, 890 167,932, 819 6, 542, 071
BERVIEKRMESS 175, 626, 890 168, 561, 319 7,065, 571

87



—RUFAEABRERNERER

1. EELAKFASH
(1) HEBRZFORFNE

HERFOSRILED, HFAFKITEoTLS,

2. BREBEOCEBBERVZOES
BEEEOBRERVZOERL. ROEBYTHS.

MHERIIHS DiFRE

@ - [
H g G TR THROE THAES
BEAE
ERRRES 2,092, 414 18 2,092,432
BIEERIEILLEE 5,025, 488 28 5,025,516 0
YR BEEFEE 98, 227, 906 15, 026, 362 113, 254, 268
N it 105, 345, 808 15, 026, 408 5,025,516 115, 346, 700
& it 105, 345, 808 15, 026, 408 5,025,516 115, 346, 700
3. BEAEOHEZEONR
BEEEOHEZONRIL. ROEHBY THE,
(84 - {m)
. —— CLEEIRE | GHL_WIKH | GHEES
M B SRR | ghionu) | EHL0RLE WY )
BEAE
ERRZRES 2,092,432 (2,092, 432)
YRR EEREE 113, 254, 268 (113, 254, 268)
N B 115, 346, 700 (115, 346, 700)
& B 115, 346, 700 (115, 346, 700)

88




— ek RN H A B BHEE L7 2 E i

F1E il

(44 )

B1% ZoEAE, —EEEA AR SE S (38304  Japan Academy of Esthetic Dentistry, MFRTJAED))
LT 5,

(H)

H25% TN, HERMERICBET 22 L BRI L, HPRREEOMBRIELX S L L b, SEMPGHIRE
DIGHRESE - (3 - BREEOFIMDX S N - BHER 2 KT 2 2 Lick b, EROEFEMER RO m E, i
D1 % Mg st S ETROEBE NI AL OFEEO M EICEHRT 2 2 L2 HWE L, ROFHEEZITI,

1. iR E DB

. BEBIRE KR O 2 oo P o T T

. HRRIERICET 22 - — - vV RY Y LEONK

. HREESRICE T 2 RERE - RELFOER LR

R AL AN S T HOE S 2

. BN B 2 SRR LB A & 25 OME RS
Z DMl Z DIEANDHINZER T 2 7 01 F

(I%%%%W@Wfﬁ)

B34 TN, T HBAE E TR IXICHE <

\1030‘!%00[\'}

(BT
Hag ZOWMAOREE, Tl dFHEHORRO LT OHFNERT 2 7KL DT,
G )

HHA TN, ZOEAOREE L L T BRSO HEDIMC RS K OEH 2 <

(BEADHERR)

6K ZOHEANL, ROMEOKEZEL,
1 1k & H ZOBEAOHMICERL TAZ L WBHERG, HPHEEL, R T L, e - BOeBIRE K

QAR DWITEH

C DIEND HIEEIL D 72 0 DHEFEITH USRS 5 MASUIMEA

CDIEANDHIER - HE - FERICE LI H - 75T, BIEED 2 BUEDFHER jili 7 L HH

ROHEHEZETHRREDORRB 23 71H

@ ZoEANE, HNTED ZREIC K > TIERB O |2 5 H S 4172 100 4400 E 200 # N RGEEE 2 b - THE
(=ML NE A O — I EE B S 2368 (BUF, AL v ,) WHET 2EZ ), UTHEL,) &7
%,

&
I m

=H
Zx8

w Do
nagpics

@ GREZENT 570, ERBICK 2fGEEEEZ1T) . GREESE 21T 20 IR E A ANF B2 Ic B W T
ED D,
@ 1' EIE, BB 6EIINS 2 L2 ET 5, ERAIR, FIHOMNGEERERZBICBMT 2 2 L3 TE 5,

® 325@1&5%%%1%% IBWVT, IERHBMOERBE EEL S ﬁuﬁﬁ BT SN2 ET 5, HFOUIBRRZ
REEEZE N T2 2 LI3TE R,
© % 3HOMGEEEEIL, 2FIC 1, 1~2 HIcEid2 2 & e L, REAEDOENE, EER 2 FUNICKT T2
FEEELD ) LIRAED S DI T 2B ERESDOKEOR ETE T 5, 2L, GEEIHEBRARGEIGH L O
A, MEORA, BEERDOFAKOREDREDT A (GENILH 266 555 138, 55 268 5%, 55 278 5%, 5 284
89



%) RPEELTO5E EALE 278 54 1 HICHE T 2 A DOREDHREZ L T3 5% ET,) 1213, M
FRDHAET 5 ECOR, UHMNHEH I E 22 Eb v CYEREERIZ, #EOEELOMRE GEAES
63 SOV 70 55) WS ERE T (AR 146 55) 12OV TOHEIMEEZELARWI L ET3),

@ GEEDBRITHAIREHOERZ R a2 & SITHATHRONFBEEZEET L LB TE S, il
ROMGHEEDEWNZ, O T HNIORE L 2GS BEOEM O T ¢ 2K ETET 5,

® MROMGEEZEETZ2HAI1TIE, RITET 2 HEL I THRE L 2T UT%R 5 e,
1 MEEHEsHRORGERETH 2 H
2 UHEE 1 AXIZ 2 AL EOREDREEOMROMNEE L L GEMLT 2 L &1E, 20O KOYERED
v 1=[2)i &4
3 AR Q@AM EORFEEDMR E L TELLEHAICH - T, B2 A EORGER) 2% 2 A
DL EDOWRONFEEZ2EET 2 & 313, LSRN EM R D EER

©@ 7 HEHOHMROMRGHEE DRI IR 2 IGELN 26T 2 WIHIE, JBLHE 2 FUNICK T T2 HEFED ) bk
DHDICHT 2 ERHEERADOKIEDORFETET 5,

O RFEESOWMIZ, HEEET 2,

@ ESER, BABICHE S XIS 2 B0 %, tL8 LRI OB L TIHET 22 L8 TES,

BN 14 556 2 THOMER] (B 3k D RESS)

BANIESS 32 45 2 HoMEN (fEE 4O RES

HEAESS 57 556 4 THOMER] (# B2 i F i OB SS)

BN 50 555 6 THOMER] (11 B o ARBEHERE AR %5 o [ 5 55)

NS 51 5650 4 TR OV 52 4555 5 THOMER] GRPHES Tl 2 im o [ 5 %)

EAESE 129 458 3 oMM GHAEEE OB

EAESE 229 558 2 HOMER] (EHEIE AN O B IRRE OB EE)

NS 246 5558 3 TH, £ 250 5555 3 TEH X OVH 256 5557 3 THDMER (&rDF5H % o [ %)

® MHE, BRI, Z2oM0BEE-oEEE, COBAICHL, Uk oTELLEERZRET IET2AY, &
NEE1N250BEICh2b 5T, ZOEMTE, TXRTOESEORBENZITIUZL, RRT 2 I EBTE R,

(A%)

BT ZOBANDOBAIBERE LR SICE, TOBEAFEDASHFRAFICLY AZOHA%Z L, BHEKOKRRZEL
T 5 7\,

(ABEBERFELE)

H8&k 2HIE, TOEAOFHEBRIHEEWEL 2BMICRTE720, ARRKLOEE, tHERXICE VTN
E DD ARG R OESEE LN ) BHEEZ A .

@ ZELZBREREEMOL ZEE2EL 20,

@ HEHIDALE: - EABIZ VR HEDBH > THEEL &\,

O 3 O U1 B~ W N~

GE£)
Fo% £HIZ, HERXICBVWTUINICED 2 BEEHEZRETAZLICXD, FEICWLOTHRETEILENTES,
(Bx44)

105 REPROBZOOTNDICHEY TS LEEE, HBRSOIGRICI > TUELE2RATLIIENTE S,
1 COEADER, RS IIHERESOHEIIER L2 L X
2 ZOEADLEREOT, NI IOEAOHWICK T 274% L2
3 ZOfhEMEHBH S L E
@ HHEHOHTEICEIVEEBZ2BATSLE X3, UELSEIIHS LU DEAIT S L DI, BROMICHHOKS R 5
2T S 7w,
(ZHOEKDTEER)
TS Wi 250D, K, ROVTNDICEYTIICE-LE R, Z0EKETRLT S,
1 F8HKOXINEEEME L C3EMBIT L 2o L &
2 BREEPFAELEE
3 MESEMWE, BELLE
90



(B BERBIEIIPE S MR R N F55)
124 LD M3EOREICLY Z0BEKZMEEL L 21, ZOBEANCRT 2N ZL, B#E2NS, -
L, RBITOEBKIL, Iz 0insd I LRNTER,

@ AL, REPZOHEKEZIEL TS, BUIMALZARSE, F2BZOMORHEN 25 L Zwv,
@ E2HTH2fGEHD, 2EAMZRELLLE EE, EEEEKLMRLLLDLET S,
HI3E thARE

(HEREDOMRE)
¥ 135 ZoEAOHERSIE, REELZ L THEL, REBRIIHERSICBVW TS 1 HoRIMEZE T 5,
@ fLEHRSIZ, ERTEERSKURHRTTERED 2 E T 5,
(B2 DHERE)
B 145 HERSE, BAERICHET 2HEHI R ZOERICED 5 HHICRD LTS 2 LITE 5,
@ HHEOHEC»r»H 6T, HERAIEZ, dor U@L HNTSH 2 FHEIME, HRTEIENTER,
(th B DbE)
H155% TERLERSE, BEFEEERTHR 3 » AR 1 NS %,
@ [ERHEERSIZ, RICET 2 L 2ICBET 5,
1 BESPLELROLEE,
2 BREBOHEIMEDS 7D 1M ERZET2REEDS, SHBOENTH 2 FEHKLONBEDH N 275 L TaikDS

Hot- L ZF,
3 HiFOHEIC L DERE LD, BHroF 25T, hEBERa2HE TS L E,
(HERESOHAE)

F16 5 tLERRRIE, HIZE 2 HE 3 TOREIC L D IGREPHET 256 2kE, HESZOPGRICES S, HER
DHET 5,

@ fGREPHET 250 2RE, BERSEERSZHET 2103, EAICHL, 2OBENZ 2 WHIOZD
WEIML N H R OGHT 2773 LT, tHEREOHO 1AM T2, FHE2 b > THA L 2T ulk sz, 77k
L, #EERSICHE L 2 REB 2 HH X IIERI GBI L > GEIEZ TS 2 L 2B THIRL L L &E
1%, tHERSOHO 2 EEET X TICEHHZ b > TEH L 207 1UE7% 5 72w,

(t:Hift 2 DiEER)
H17% HBER2OMER, ZotBRKICEWT, HEREEOhD»6E LT 5,
(REFED T5 )

185 thEBRSDOIGRIZ, AT ZDERICHEDED DD 25652 RE, WREBEHORIMEDMLEEET S
REEEDHE L, HRE L - UEREE ORI E b > TTIH.

@ HERSICHET s ZEnTERLRERIZ, H52 L OEAINAHHIC OV THET 2 1FBRNHEEZ S >
THGEL, FRRMMoGEEZMRIAL L TREE BT T5 2 03 TE S,

(CaN=F DL L 579

H195% HERIDOEHFICOVTL, ERTEDLLIAICLD, EHEREFRT 5,

@ EHBCIE, BEoIED, BRLAMRGEED ) b6 20 ERSICE W TGEM I NEEREAA 2 AL ED
BTAE L ERAMEZ L TuE ke sz,

DR AELIE S Y QON A S LE 5

(& H DFE)
F205 WAL, ROBEZEL,
1 PR 40 4 2AE 70 # DI
2 EHE 24PN
@ HFEDIL 1 HZMERE L, 4 AORFRERO 20 HUNOHEEHFEZEC, 4k, WEHFIL, HEAEE
91



G 1 HE 2 5O¥EBHTHEL T S,

@ HIHOMHEREE D > CEAE EoOREHE L L, HERKOFETIHFEDI OB RO %2 5 AR 91 455 1 5
2HDEBITHREL T2 LN TES,

(% 5 D3E(T)

B 21 5% BHEKOES, TGEO 28 HHEICL D EHINFOHL S, BEOYGKIC K > TEMT 2,

@ HHELKBMHEEZEBEROBERT 2, ZoHBAICEWT, HEAZRSOIEEIC X ) IHEEMEME 2B L,
FHETB OO 2B ET 2 HEICK 2 2 EDITE S,

@ RFEFEROCELETNE, HEEOREIC L > THEOHD 5 EET 3,

@ HiIGH 3HOEBHA T, HIEXOVGRIC K > THFEOHH» SIEET 5,

® HHEDI L, HHEOVTNL 1 AL ZOEEE IZZHENOBK (2 DRSS HE & A TE D 2 Rl o BI%
BhHrEZEL,) THIHBEOAHEVSHERED 30D 1 2 BATIIR6 0w, £, oR—MHEOHEEIZ
FERAANTH 2EHZ DM VCHET 2 AICEELZBERICH 2D E L TUEATED S D TH Z2HHDEFH B
HBBDO 3D 2BATIE RS R,

® BEHE, ZOBEANEBZOFEAOBEZHHAZIENRSE I ERTE L,

(PR3 DTS S OHERR)

W24 FHIZ, BHESAZHRL, BAROIOERTEDL EIAICLY, BE2HITT 2,

@ MEERZ, EAERVOIOERTEDLEIAICED, ZOBEAZNREL, Z2OEEL2ITL, EHERTHIFHEI,
HEXNBWTNSTDZ E 222X, ZOEANDEEZSTHPTT 5,

@ HIPFRE, BEREAMEL, WEHEE, HEHEEREHERL, ZOBAOEGZ AT 5,

@ HHEE, HEHEHEREZNDNAOEBHTHESE L, BHEEEEICABAZEZ 2RET2MM E ALoBED
PATORMZ R ICRE L 2T o 20,

(& S DWGRTS S O MERR)

H235% EFIZ, BEOBBGOMTEZERL, A TEDSL LI ALY, BEEREEERT %,

@ EHEE, vwoTh, BERCHEAANCH L THEOREERD, ZOBEADEBROMEDRINOHFHEEZ T 2

EMTE S,

@ Zofl, BEMTEDSNIHEBEZIT),

(& B DAL)

Foade HFOMINE, B 2FLNICHK 7§ 2 FHEEED H LD b DI T 2 E Rtk Bt 2 DG DR £ T
A

@ EEHEOMHNE, FELH 2EMNICKT T2 HEFEED ) LRED D DICBT 2 ERtEERADKE O ETL T
%,

@ WXL L GECINAHEUIEFROMCIE, #TEEOMLMoMT T 2RETET S,

@ WEL L GECINHEOMTIZ, HEZE oM T T3 TL T3,

® BEHEIIEFIE, FKCEDZEHITEY 2 kst &3, MHOMT SUIFHTIC X DIRT L%, Fikic
BLINEPRTET 2 ET, ABHEFUIERLE L COMNEEBEEZHET 2,

(% B DFRAT)

F255 HEEZ, ROZFFOLTNPICENUT S EEIE, HERSOUGRIZLD, ZWE2BTT5Z 03 TES,
7L, BEHOMMTICOWTIE, BREBOLEEU ETH-T, RRBEOBRIMED 30D 2 M LOHEIEEZHET 2
FZOBERIC L 2 BRADIHKICE B 2 L2 ET 3,

1 DEOMEDZDBBEOPTICHMA R ERDLNS L E
2 WBHELEOFEGERZDOMEBEELTSHIDLLRWTARSS EFDOND LEE
3 ZoMIEXLFEHILH S L E

(% B D HH=)

H265% RBOWMIZ, MELT 2,

@ L, #HECRZOBEE2HTT2-00EME2RMET LI LN TES, ZOHAGOEMAEOHRILERS
DR THIEED 3,

92



(FE2 DR

F2T4 ZoHBANCHEEZEL,

@ HHE2E, TRTOMEZL > THRT 3,

(MEFR)

2845 PSR, ROWMEGZEITH.
1 ZOFEANDFEBEHNTDOIRE
2 HHEOBZOHITOEE
3 HHE, AEHEER, HEHEEAOEBPTIHFEOEE MO

(#H4£)

295 MHELSE, HHEEXZNEZHEL, 20O 1AM E CICHHELOLERICN L THEDEMZHT 5 b
DETE, EEL, BAOBAICIZINA2EHT2I L3 TE 23,

@ HHREICHEGS L IZLENH B L X1, HEERD &L OHHEASOKRZE TED IEMICHE WL b FEZE A
INZHET 5,

G#&FR)

$304 HHESOHEEZ, HEENIICYLS, 7L, BERICHEE L CI3XMERH 3 & X1, HHEERSH S
U DHEROERZE TED LIEMIZIE VIO ENZ NI b D ET 5,

(i)

%314 BHESOWEIL, MBI OWTROMNENRZE T 2MEZRCEFEOBPESHER L, 20z
HoTIT9,

@ HIHOHEIC» DD 6T, EAEN 96 50T %2/ L L EiX, BEEZOWELH o bDEARLT,

GEER)

F325 HMELKOEEICOVTL, ERTEDSLLIAICLD, EERELERT %,

Q@ BHSICHE L HHARE (HERICHKBE L QIEKE?DH % L ZIZHFHESE) ROEFHIE, EOEFRICES
L IFRARHAZ Lz a s e,

(T HER)

H334 WAL, FWATHEHEAZEL,

@ HWEEESL, HHEE, ABERENOHTHSEZ S > THERT %,

Q@ WTEHESZ, ROBEZITH,
1 HHESPSREZZI-HEOFEBUICBT2 2 (7L, IBABELTNIC ZDERDOBEIC X ) HESD
WIREET 2 HDERERL,)
2 REZRETISBEONIICE T2 2L (2L, BMABERICZOERKOBEIC L D IEESORIIEET S D
DERL)
3 ZoMEESXOMNIERBICETL L

@ FWLHESZ, MERSMRAEL & SICHEL, BERICHEKSS L QIEKESS 2 L &1, RIMEROOEIC
CGEIENTLEDRINEHET S,

® WALHESOHER, HERENIICYS, 271, HERICHEEE L I3XERH 2 & X3, HEHOHH
LR REMTET 5,

©® WEHESOPREIZ, REICOVTRONER R ZE T 2B Z R MRB ORI L, Z o
ZH-oTITY,

@ WEHESOEFIC OV, BEREZMERL, BRECICHFEEZEOHD 6ETINIRFEREHAN 24D, &
£ L A E L2 6 e,

® Zofth, HLHEESICETZEEICOWTIE, HBABTCICAREROMES BT 2 HEICHEL 5,

93



For HEMOEE

(BPEDREK)

H 3%k ZOBADHEPFEZ, RIEBITFL2bD%H > THKRT S,
1 WMEHSCER S N ME
2 HEEENICBITAXKICEIT BIA

(1) F28, A2EXROKEAHES
(2) ZFWfH

(3) HENSAL BULA

(4) FHEITHEI WA

(5) ZDfDILA

(HHEARSL)

B35 ZOBEAOFEFEEEZ, BHEAHIHCHIVEEIA HCKDS,

(S 5 T B NP5

H 365 ZOBAOTHEGEE, NOCTPHEE, ERTEN OB E O FIA A E G L 2 FHHIC O WL, BEEE
EomOHDHIH Tz, BMEEMERL, BEXORTZZ TR TNUER SR, CNZ2EETI5E40, [
ET 2,

(S S OV ERL)

3754 ZOBAOBFERGMOREIIOWTIE, BHEEFERTER, BHEREIROEFHZFRL, BEROBEEZ X
J7- BT, BESOKRZRET, HERSICHRBEL, 1 K 20FHITO VLT ZONEEZREL, 30565 FTD
FHIZOW TR AR ZZ T 21U 6 4,

1 HEHE

2 HEWRE OB

3 Bk

4 EISEFEE (ERRI NG )

B E L ORI RS (ERIERRETEE) oSS

GIHEHES MR Z)

H 385 BN, FHEEFEICHD 2 ENINE, HISEHEE (R ERINGHES) IOFEREEIE NI
no OEHME (EFoBEEREELED,.) %2, ERtLERSOHO 28O H2 6 5 M, T72 2 HHTIC
ffZESbDET S,

(Bl A4 DARLY)

394 ZoEAR, FRSOEMILEVHDLET S,

[$2}

BTE EROLE RO

(B D)
F40 5 ZoERE, RIGERDPFEU ETH - T, INGEBOMIRIED 3 7D 2 DLEDRIRNEER H ¥ 2 HDEMRIC
L2 HERADUGRIC L > TEHT 2 2 LAITE 5,

(%)
HALS oA, HERADIREZ OMESTED s RN L VKT 5,
GRARMPED I )

FA2% ZOBADERZTILAICEVCTHT 2BAMER, tHERZOIGEZ T, AHEEEA L ORI
EADFRESITBIT 2 585 5 558 17 512817 2B AR L I3 A MG 2 b0 L2,

94



FH8H FTHZ, BMKUEH

(ZES)

A3 ZOHENE, FEOMBLZETEZMNS -, MESOBERICLD, BEESZRITIBILNTES,
@ WHOERESIZ, ZOHMETZ2HEICOWT, #EL, MEL, FHEEELZTT 2,

® FTEEZ, BER14, 20MBAORETHRT S,

@ FEBEOREEZOMOEEZ, FHESIIBOLOGETROMTET S,

® THELOHEHOMEICE L CHELMANE, HHEXCBLWTED S,

(AR

Ha45E ZOFENC, HTHOEMZEL 2L TE 5,

@ BEMOBEMTIE, e 28 HAEIC X VER SN EDOFL S, HERSOWEIC X > GELT 3,

@ HMIZROMEZTI .,
1 HEREOMHKIIEL S 2L
2 MHELSSHEMINAFEHIIOWISERERZEBRS 2 L

@ FEEOMHNE, BB 2ELNICK T T2 HEEED ) LRMED D DI T 2 EREER S DK OR ETE L,
2T 720,

® B, HEREOBRICLD, IhERTTEIENTES,

® BEEHEOHRMIE, WEL TS, HL, BEMRICEZOBE2HTT22008ME2RMMET LI ENTES, ZOHE
DEMFE ORI BRSO PR Z R THIEED 5,

()

HA5 5 TN, HTHOBEZES ZETE S,

@ WHHEOBETIE, HHEESHESICHD, hzRET S,

@ WL, HHEER S CICHEBI TR 2 O G 2 I T 2 2 o 0, FEEICBE LT %,

@ HEROTCHNL, BB 2ELUNICK T T2 HEEED ) LIRED D DI T 2 EREER DRSO ETE L,
FHEZ2 B 20,

® WHEROBMIE, EEELTE, HL, BRCEZOBEZ2HTT2-00EHZRMET LI ENTES, OGS
DERFE ORI BRI R THEED %,

O B

(FEBLRIEE)

HA46 5 ZOERDIEATICOWTOREBANL, FHESXORERERT, MICED S,

(LR B o A4 L OMERT)

HATH ZOBENOBRVFEOHEL, H6FKDHEII»LDLT, ROFLT S,

BT, SR, R, B, S, TH O %, BLomkl, KBESE, HIFERE,

K% 2, fHEIER, EHk—H

(FrRo%R)

A S T DEADBOISEE M OB R, 2 ROBEICHIDLST, XDOEBY LT 5,

BT HAET, BRI, R, BAERE, AJR, TH O, GHE—, KBIBsE, AT,
e 2, R, (REEEMGE, BEN, B O, PREEE, FESTRE, HEPAERE, BRSO,
Bk, B, EIREER, LR, AR, RIIBF, AR, BESEE, KEr % 5,
FINEZ, $#IaHEE, Rl 1H, R K, NE K, TlE—, mE O, ks, HEET,
HibaiG, PRHEN, SRR, WEEIER, AES, PhRBer, PERNGESE, M 2T, ZEKIE=,
WSIER, S, BERER, KL IEH, WIERT, MRS, —SHET, =R B ASATEE,
(RS, ILRRER, &HILEZE, bk, M AL, RIEGAR, EHEE

BOTIFEE R JRHEE, R

95



(B &)

H495% ZOBAOBRVREEARE (REMF) 13, ROt LTS,

BT R (REHF)  HNBF

(GaAIOF3=))

H50 5 ko HARBREARDIERE, BUISH, AZ28, FIIRETH- T, F6FICHET 5IERH, &
A H, 2ESHOBKREZHET 2EE, BTIXOREIHrIHLOT, BIOH»S ZNFNYSEEAE LTS,
(W] D FHHEFE)

H515 ZOBADORYIOEREFEEL, SEABVOH» ¥R 284E3HIIHETET S,
(BEAZIRE D WA E S OB 258755 )

525 ZOBEANDRVITED, PEROHARBIERERICE L e~V OME R OHENFESIZ, T OHEADMRAT
%,

(EFRITED D I3\ HEEIE)

%535 ZDERICEDDRWFEHIZOWTIE, TRTEAEZDOMOBEFOTEDSL EZAIZLS,

({ogll
1. @RI, V2744 H1 BT %,

96



— AL IR A HAS Bk b S8 2l PR | EE A HI

b=

F1E £ |

B AR, #REREEOEMNAGES X CEIREEE - 2 A T 2 lBHRRIC XD, PR EREO R %
KEEDHER L 1A L2 XY, EROMEEMLICEIRT 2 2 L2 HNE T 5,
25 HIZROHMWZEET 2 720l A NE A HARBERIE LA (UUT T2 bvw)o) 1F, —EEAHAR

R EERAERE (T TRERE) &v).) OflEZEY, REEREDIIMICLE L FHELZIT) .,
F2E REEFFEOER

H3% RBEEOEREZHFETELIHE, ROFE5OTRTCEMLTILE2HELET S,
(1) HAEBEREMOGTFZET5I &,
(2) REEHFEHICBVWTEELBTHE L,
(3) M5 XDBEEDEKF I T 22T L,

$3E REEOEARNZEMG

BAK WEEER, WEPEEHEBICE T 228 EIBEO D ORGERER 2 BT 2 L L b, SRR
BHERRN £ 721X Rl 5 DEGS G U CHUIATER 2525 2L DTE 28 NZ2HT 5 2 &,

H55% REREIZ, ROKEFE2INUELTETRITFNUIRS v,
(1) PaikEiciETs L,
(2) HaRIRE BT 2R ERITHI 2 &,
(3) tERIEEAICBE Y 2 HROEEOBW B L NBEETH 2 &,
(4) HHEIZSWTIE, BIcED B,

6%k Zofth, FERVRHNCRDZE,

FA4E RBEEOERHHE

BTHR REEROBEMOES 2 FHHLT 5 OICREREFRZ 2RI 2,
8% REIRHEE X, MICED 2 HEEEEICRCHE R 2 IR A TERITRH L 2T NiE % 5 2w,

B5E REEFES

WO WEEFEHLIZ, 104UNOEETHERINS,
. REBHEEMGEED SHEE L, HEXOKRE ) 5,
. REDOMEIIZ24EE L, HE2METET 3,
. RERBIVRHIZER®S 1 4% B E, EGaHRIIINEED 5,
F105% REERFHSDL, REO3IFTDO 2 EOHER b > THRILT 5,
2. BROENIE, BEARZBHFEREOMERZ b > TkL, IEAKOEAIR, BREAEORTZEIAICL
%, ZOMREHHEXICHWET 5,
3. RERFHSIZ, BHBEISU TE2 MY PSS,

F6E REEER

B REERFEZOBRLICHNK L CRERREH L, SEZMALZTER 5%,
125 FRFHEHZMRAL, REI2MNT 2 L LS ICERMEEER LR ERSICE W THET 5,

9
2
3
4
1

97



B7E BBOEH

B35 REREZ, LETRINICED ONEZRE, 5HET LICEKDOER 2T IFIE R S5 %\,

145 REERDEMOERICSH > TE, FEWIH 5 FEORICHNCED 2 027 S 2 T UK 6 %0,

91546 RIS E VTN 63 iDL LB e, MERERHETE (B 8) 2L, MEAEELE LD I LT
&5, L, Wl 63 BT O RIERHEESIRI DL EL, R OBEMHFGETH S PR ETH 5,

F8E BAMOEX

F165 RBEEIL, ROBFFOOLTNLICEYT S EE, BERKBR2OBERT, ZOEKBERI,
(1) RADEKOFEREZH L L &,
(2) HAEBEHEMOGIZ2MEI L7 & &,
(3) a2 BHOBEMEZTEL L &,
(4) BEFEOBEEHOFHRE 2ITORPoILEE,
(5) BEFEFBEVATEL L TAREY RO L &,
174 REEOERZBILEHATH>TYH, BEAOMBDMEIEL 72 £ 31, HORTCEOEKZHFET S L
BTEHHDET B,

F9E A

H185 REBERREDIEICH L EEOH 2HIZ, HERICHLL TSI ENTES,
H194 ZOHEBIOWEIC O WTIE, HMHEAOERRLNIELE TS,
W20 REEFIEEE I L T, IR EERHEESEEES RT3,

Bt Ll

Wi, PR 84 10 H 11 H2 5 tif19 %,
&, P10 45 10 H 24 H2 5 —#UUERifT§ %,
CORANZ, K 134 11 H 3 Hd & —EdUEifTd 5,
COBANE, P15 411 H 1 Hb 6 —EdubhifTy 5,
l
!
|

Oy (o

COBANE, PR 18 4 10 1 14 H7» &6 —HEERTT 5,
COBANE, PR 27 4 11 H 21 Ha» &6 — s ERT T 5,
ZOMANE, A4 (2022) 410 A 14 Ha» o S iEHifT T 2.,

98



— ML RN H A e B 58 282 8 o S il B e o Hil
CERK 8 4 10 H 11 Hl5E)

14 —MAEENE AN HARRRIE L AR E RGN (LUF THHL Lwvw9) ICEDFHMIMI DV TE, 20D
FEATRIAL (DUF TR, &) ICHED S EE T 5,
24 BLAIGE 5 L BB IO REEDIEARNSEAME, DToLtsh T3,
(1) HEBRFIC 5 FE Lo EREZHE T2 2 &, 772 L HARBIEASEM O RIA M ORES RIS ICE W THEME
NIFREEOEKRZET 2 HIIAEBRIEM LTI ET 3,
(2) RS, £IF—, VAP YL, HEEHRESLE~OHE 12 M1
HIGERFIC B WOl L 3D 1 R EDEMRE~D RS G ENTHE L,
MRS ICEI N2 > v R Y Y A, REEHEESICHE L 2561, 1O RBEEAEE HE T
X5,
MRS T E~DOHIE L, SMEIME THEE b > AT %,
1) HABRRHERE AR EMIRS 4 Hifiz/1 [A]
2) HAWRMEEYEE I F—, YR YA 2 Hfi/1

3) HARHRBIEREESREREE S 2 Bz /1 [\
4) BYE2ELrEg RS 1 Hifz/1 [m]

(3) iRl 2ICEH T 2HR D IS « FIHFEE, IFHHEHEZ LT E A 15 Wizl k-
1) BCFsk

© el IE, RIHEHE 8 HIf
@ THiRHERR) 4 Hifr
OB ARG FIHEE 4 B

@R REE 2 Hifiz

2) R
OHARMHEL AR S S 6 HifL
QHAWMEEL AR S JEFEE 3 Hifiz

QHAMWBIFEEARIMAZ L I+ —, PV RPTLE,
—MEEN D 7 e 7 F o wE GEb) (7 Fa v
X PR, BPEIcOWTE, HEIZE) 6§67

@HARERIEL AR AMRSREEHE = G 3 Hf7

G RIS PRI 3 HfL
CBEERIRE B Eit e 1 Hifiz

3) HAWBMEEEATMOMES, LI, —, VR LEDMHE 6 H
4) HARHEPIEIE AW - RIESIC L 250H, I —,
PYARY Y LEOHE (HRHE, rads) 3 HifL
mE, THPHERICEE Y 2O L, RERBERIRED 2 E20FMES (FRER2ED)
XixtliTy (HEGEZ2 &8) IS8 2 AR R AT 2 PRRROmGELREZ V) . BERFAZILD
2orelE, MR LIRS, kB, HIR1DAOERICE T 3 08E (ERER2ED) LR (EREES
2E0) ZRERBERTREDD LD D,
(4) HERMERSEABEIBUC 36 1 2K B OBWT L INBIRRINA I B9 2 Aok - REMESI 2 2697 1RERI &4 1) & 2) OaE
T 12 HAZDL R
1) RHMES] (ffi# 3 ELL LRGERER]) 1 RERY 8 HifiL
2) FIIRER] 1 EG] 4 Bifz
ek, WEHRHC B W TRERIRLEIC BN E B2 03N 2 2 & NG EICIEMET (G BUERE X L),
fhite GRIENHEE L) PEENDE L LT 2, 4k, HIRBENDOSE, HIKEOE > 24 VDO
TREELHMNT 2 2 & (AHES L OMPHIEIC oW TE, IIZH),

99



100

(1) RIEF  TREET & FUUMEG]  1AEGI---&EF 12 HifZ
FHPER] 2 KER) - frat 16 HAL

(5) FEFNCOWTIE TRICED ZNHICOVWT LY T —2 a vy 27\, EBf (DR #1795,

(2)

1) EHUEGIR O EEES (EFHBERICHEE T2 1 2w L 20EH) IcowT L ry—ya v%179,

2) 7LV T—avild o TEITIRONEZELL D ET 3,
fibTHg - fiep - R O TRASE (RIEFI I 3ED L) 2w, AENEE - X HE5H - i -
BAERE EZ2EDTRRT 5,

3) LY F—vaviRiMm7TeY sy — (v ay) 2HWT, Hhed L, TEF 10 oBREICE &
b, 2EM 7Ly F—raris,

4) HEEEHIX, YER—LR=Y XD ¥y ru—FLTiH#L, 7V 77 FLEb 0% FHERIEN
T2, 58, LCHhoTE, HFEFEAARZHNTS L,

AL 6 D2 DRMICRO 72 REFEIC OV TIE, RESICEICEBRL T» 2 2B CHRERER

BT, MESPROLELET 2,

BINEE 3 %207z LIREREDOEKZHGET 251, ROKFITED 2 HFUCRER TR Z IR 2 TFa g

LTz s v,

WEREHEEE (KX 1)

JErEE (k=X 2)

PRI RFFRED F L

YR BREGEHE (R 3)

EAMREAE (B 4)

PR K PTS539 (kX 5)

FWEGNI B % 508k (BkX 6)

FEIEGNIC B9 2 addk (BkX 7)

UGS 8 45, 45 11 4%, ML 8 SRICED 3 FHRHIR DB ZIZED 5,

AEHEER 1M

TERRE 37

BRT R 1

HISRICE © 2 WM OGRE HGETEE, Bkl B FERNE, Wk 2HESH > THIRAL v,

REEBEHICEHL=HE, BT L8y TF—sarziiof TEMNER, IcowT MERIESE) Il

B E LTER L 23U e o e,

©

=23

B D

Bk

%

iy

=1

REBEDBEROERIH 72> L, HHHI 5 ERT, ROFH%2HLTHIDET S,
ERIMAREZE~OWE (WEZAEHT 2 2 €—7% E2 M) @ 15 AP 1

1) HARMBEREYAS AR 4 Hifiy

2) HARWRIELEYEA I F—, v RP YL 2 Hff

3) HAMBIER L AaRE Y & 2 HifY

4) BH AL AR 1 Hifir

=L,

1) 2EffiReiciE, 2mLL EHET 5,

2) FHIRSMIICHESI N > v RY Y A, REHE I L 28561, 1o RBEEEE FHE T
X5,

3) MRS EADOHEIE, SINEUIME THE, ZilEtz b - TG T 3,

4) RHIIMESZ IZ O W T, EEREMES~OHEEZ A E L (EO L I L TE 5,

RN SR A I BT 2 SR D FE K ¢ 10 A2 1

1) dsC#R
O THakl#RE, $EUEFEE 8 Hif
@ THiklEE HEH 4 B



QB ARG HIHEHE 4 B
@R REE I 2 Hifiz
2) FRFER
OHARMFEL AR NR S IS 6 Hifz
QHAWMFEL LR MNIARE  HFFERE 3 Hifir

QHAMWBIREARIMAZ L I+ —, PV RY T LE,
—MEEUSN D T e 7T L HE GE) (5 Fav
X 2=k, MPHIIC oW, RIS 6 §ihr

@HARPRR AR MR SAE R E 2 AT 3

GBIHA R MRS PR 3 Hifiz
O IE S LN Sl 1 Hifiz

3) HAmWBEEYSTMOFIES, I+ —, PV RY Y LEDHE 6 i
4) HARBIEELSKE - ZBSIC X 280, I, —,
PYRY Y LEOWEE (HRGHE, fhra) 3 Hifiz
BE, THAEECICEHET 20N ER) Lk, BEEFESVRO 2220 it (ERraz &
tr) T (EERE2 &) B 2 MREEAICBE T 2 AaRRow X HERE VI, BEERE
EWAD BEE, MR VIORT, &, IR 1DADYERCBIT 2¥EaH%ER (ERESE2ED) P
#% (HEEZ2 &) 2REEFEITROLIEDNH B,
BOo%k WEEOEKZEHL L) LT 5H1F, REEPGEE (BKXQ) ICHITFEB 2R TERICREL AT
37 6 7%\,
2. REEEFOHGER, REEMHO 1ERD»S 6 » Hili TItfTb Tl o720,
1045 MHIE 13 £0REEOEF 2L L Lk Eix, HEIE 6 5 THEDEINICRO - REEDIZ), HE
RO FELET B,
Bl ZoREOFERM, EEICHLy, MBI, PR 078 L JRil&ihc k> TOUT 5,
H125 ZoMHIOLEIC VT, BEEFESOBERT, HEXOAR2ERTNUIE S W,
7270, WER1OWRICOWTRRBCERBAICTAREZE, HESICHEL 2T RS20,

i} ]|

Z OMANZ, FRR S 4 10 A 11 H2 5 fafTd 5,

Z OMIENE, P 10 4E 10 H 23 H2 6 — B IERi T3 %,

ZOMANE, FRL 13411 H 3 Ha & —EBIEME T3 %,

C OMIENE, K 15 4E 10 A 31 H2 6 —BIEfi T3 %,

Z OfHENZ, SFR 17 55 A 23 H 5 —H&EfET73 %,

Z OFANZ, FERL 18 45 A 30 HA» & —ERsIE i T3 3,

Z OFMANZ, FERL 21 49 A 18 HA» & —ERsIE T3 3,

C OMIENE, K 27 4E 11 A 21 H 6 — B IERi T3 %,

ZOMIENX, AR12 (2020) 410 H 1 H2 o — b fifT 3 %,

COMENE, R4 (2022) 4E10 H 14 H2 6 —SUEMAT T %2, 7272 L, XROKEFIHT 2 BUE 1L, Yi%E5I10E
O BH» ST %,

1) %25 Q) 2) @b () W, AOMHIZES S 2) 2) @d () NoBlwE w44 (20224) I00H1H
S,

(2) 24 @) o TOPENGEICIEMET G BOEEE L), itk GRIEILEEL W) BEEFNLILLETE, &
B, BIETEGAOSLA, MiEHBOG > A2 A VRO OTEELIFN T2 2 L,y OBE M 84E (2026 ) 4 H 4
H2 5,

COMIENE, 16 (2024) 46 H 23 H 6 —IEME T %,

101



102

eSS

EBR BT 7E 2 HAH 2 (JADR)

— AR SRR A
—EHEEA P v St — S AL RS
HA7? vF 24 2y JHBlES

— AR AN HARIMG R E s

— AR HARTEBE A A
NtstEEE AN BARBEERA v 77 v R
— R HAFEHm RS
HAEA e 2
FeEdeEFlTRENE AN HAFRAYS
ReEdEEANGEIE A HABEATORE 2
StstEEE AN AARBIE SRS

PAEEEAN BAORES © 75 v L Ee
AR HAR PR A2 2

—MEAERIE A H AR PR i 2 o

— AR A H A PR 2
HAOREmitgReR: (MFT) 4
SIsFEEE AN BRI B2

—AEEE AN HAR PR A2

— AR AR CIPEREE 2

AR HARCIPES W A2
—EEEEAN BROPEY NEY 7= 3 V¥4
FeEdeEFlGENE AN HAKR A4

HA B RHE -2

HA B RHEE 22

AR H AR e A

HA MR 4

AAMRME S E P

— AR A HARB R T28 48

— AR A HARMBIE AR

HA BRI

HA MR O ES

— At EEN HARBRRND B R

HAMRBIH R

FeEdEEFiEENE A HARBHIUN R A2

FeEdeEfliEEE A BHARRBRGE S

— MR HARRURE A&

— Mt EAN HARRISE YR A

—AEERE AN HA B TR

HAE R bR

FeEdEE FIEENE A HA N FWEe

—FEEE N AR R NREYE S

—MerEEAN HARBREEF wR A

—MerEEEAN HANR O R A2

— Mtk REA HANE R A2

—iert A HARZ R — Y hRlEE S

—AEEE N A S e E

—FEEREAN BHART Y &V klpe

NisthERE N BARMHRE RS

—i RN BAE i R A

RrEdEEFEENE AN HARKR PR e

—rEERE AN HAER R B R CADCAM 224

FrEIEEFIEEREN HAERR S A2

—AEREAN HARL — 3 — 2 fes

— A RE AN HARBEERIE A4

American Academy of Cosmetic Dentistry (AACD)

Asian Academy of Aesthetic Dentistry (AAAD)

International Federation of Esthetic Dentistry (IFED)

Korean Academy of Esthetic Dentistry (KAED)
(50 FME - 7 L7 7Ry M)



— AL H A Rl S A i il AL A

b=

F1E £ |

AL, BRFER LA DO HMAGER S & R ERE - #8872 A § 2 R T & R L Ic X D, Rl
KRR DR R ARMEDRERs & 1R L2 XD, EROMBEEMICHINT 2 2 2HINE T 5,
HIZeD HINZ T % 7o 0l — AR A H AR BRI RS (BUT T2, Lv)) 1F, —MEEAHAR
Rl LT (MUF TRREL) Lwvv, W LRIcE »Tid THRPH LERE L, WRHEE L Ic R v
TUE THRHEARRE L b)) oflERERY, RE LRI HE L EEIT,

goE [BPELTHBEZOER
3% RELOBREZHEBETEZ2HIZ, ROFEDOIXRTCEMLETIEEZLELT S,
)
)
)

#
R

i
R

HAFESER L4d 2 i E Lo w2635 2 &,
RELHFERICBWT3FEU LoKBERE2ET5 2 &,
BEKOBRELORF BT 52T L,

#E3E BETOEREHE
Ak WRETRRELE, BRIEEPEBICB T 2 BEBEYIEED - o OB LR TR O YA, 2 I3HE,
BEEAEH - MRIOBIZE - BT 21T b & L, SWRMEERE L 3R FER PR %2 &0 5 OB
WY B EEOBEMAE, FMioBE, W, BE 2TV, HEEHERE 2 ERE LB X OwERMEE LS
DEFEIGL CHY A WEE LR E2525 LD TE2HIZETA L,

H5%& RELBROFSZ T THETRITINIES 0w,
(1) 2R EICHE T2 &,
(2) HRMRSRICBIE Y 278K 2179 2 &,
(3) BERHX LRI, BRESRICBIE T 2 S R L, BRMEAREE i, MRS 21Tv», & bICH

PERZE I 2 MO BFIET 2179 2 &,
(4) HEICDWTIE, BICED B,
F65 Zofh, FEVRHNCEDH,

B4E RELTOENRHE

BTHR RELOBROES 2 EHET 2 0ICRELF R 2RI 2,
B8k MARMX LERE LHEEE AN ED 2 HM T2 HEICED S 2 &,
HISK WELHEEEIR, WNIED 2 HEEFHBICEERGFER 2 IR A TERICRE L 20 1d % 6 kv,

B5E RELEES

F105 RBEtEgEsE, 104MHNOTRETHEREI NS,
2. RERMEEMMGEELSHEL, HELXORKRBEE5,
3. REDMWIZ 24 L, HfE2WETLT 3,
4. REEBIVRIZEE® 1 4% BE, AR ED 2,
TS5 RBELEESZ, ZEHOIFO 2L EOHEE D > TRILT S,
2. BKOWERIE, REEZBRHBREOBEEEZ o Tk, WEREOGAIZ, REEOIRTZEIAICK
%, ZOMEREZHEHESICHET 5,
3. RELEHRSIZ, BB TE2 M RSN S,

F6E RELER
H 125 RELFESOBRMICAHK L ZRELHEEE X, SRRZMAL L TUlkL s,
103



\

H135% FRIBFAHZMERL, REIML2RNT 5 L &S ICERMEEE L O EREERSICE W THRET %,

B7TE BBOEH

F145 RELER, FRTRIICREDoNEZIRE, SHETLICEBDODERZITO LR TIUXE S 2w,

155 RELOEMOEFICH > TIE, 5FEORERTITHNICED 2 27 S R TR 6 %0,

516 4 HHIRFIC 3\ Tl 63 L Lo ad, A EE LHETE (KaU10) 28 L, KEEteis 2 LT
&5, L, W63 7R ET O EELHEES I DS EL, EEOBHTEETH S B ETH 5,

FE8E AMOEX

H174% RBELE, ROZF5OTN»ICHENT S L E, BELFESD
(1) KADEROFHRZH L 7z & &,
(2) HAEERE T 5 2 ik E Loz mE L L &,
(3) #RDHOEKEWELILE,
(4) BELOEMEHOFRE 2iTbRP o EE,
(5) RELEREPRETHE L TREY L ED L &,
185 BELOEKZWILLIGETH->TH, WEROMBMEMHEBL 2L &, HUORELOEKREZHETSLZ L
WTE3,

n

#EREC, ZTOEKZR,

b=

$9E Ll

195 RELFEBLOVRTICBELEROH 2 EIZ, HERICHLY TR IENTES,
$205 ZOHBHIOWEICOWTIE, HHEAOKEZNELET S,
5214 RELHESHEEICEL T, MicRELHEEREEESS2HRT 5,

i} |

o
=
G

PR 154 11 H 1 HH S 179 %,

PR 16 47 H 17 Ha & —BRER{TS 5.,

PR 17410 H 8 HA & —BSRERTTS 5.,

PR 2149 A 19 Ha & —BSRERTT S 5.,

VR 27 4 11 H 21 Ha 6 —SUENETT 3 5.,

L a4 (2022) 410 H 14 H2 6 —#8UERIfT 5.,

o
=
ke

>m
=
ke

>m
=
ke

>m
=
ke

(VY (¢ (Y (¢ (Y
SESESESEICEN
i i

>m
=
- = = =~ = =

G

104



— L RN H A e B 58 28 2 W8 il B e Tt Al
CFER 1548 11 A 1 HHISE)

B4 MR A HARBRRBE LA ARE LHERR] (DUF DRI &v)) @D FEHMIHC O W TE, 20
N EEE T 5,
24 R 5 LB i B L 0HEANSEE, UTotsh T3,
(1) #20¢Mike, v3I+t—, PrEY YA, BELHEH2C2M ERELTHE I L,
1) BIEASMARE I 3R 0B 1 Mo & AT,

(2) HAHERIEREYS, 72 3ERREICEME T 2 HHROFE2RO 5 AMTHES F 72 3BEaEE, Ttk w»
THELTVWDE I L, 2B, THRIESZICENET 2 5RO ER 05380 2 i S £ 7 3B AE, ATy, @
Mgdyy Lk, REBEHERTHANE IR T%a LT 2,

H 34 HIHIE 6 LD et L id, A¥SICEHML TW3AET, RELE

LNRDEFH LT 2,

AL BANE 342 LRAELOBERZHET 281, ROKSITED 2 FHHICHEHHERZ2 IR A THEaIcib
LTz s v,

1) A& HEEHE (kX 1)

2) J@EEE (kX 2)

3) WRHE T, 7203, WRMEELRIEE0E L

4) “EEHUSEAEEE (B 3)

5) HAFRE L ORI E T 23 (kX 4)

6) FEFNCBET 2508 (kX 5)

7) HaRHE LA EM RS (MREE - HIRER - k- A~ 77 ) (Bk6)

F54% RHIE 94, 1245, ML 8 KICED 2 FERNIRDEFICED B,

(1) ZEHER 1M

(2) Ehvet 377

(3) HHFHE 1M

H65k HIZICED BN OREHGERL, SRk, RN, W 2HEH 5 THIRAIL 2w,
B4 RELOBEWMOEFICH 72> T, HHHSEMT, ROFMEZMLTEET S,
(1) #2D¢Miks, v3IF—, PRI LA, RELFHHLZIC3IMEM EHHBLTWE L,
1) BRI 3B Lo g 1 Mo & AT,

(2) HAWRIEEYS, F7I3RPHEEAICBI T 2 3D FR 05580 2 At e ¥ 72 3B A3t FifTpics
WTHELTWE Z L, &E, THEEESEICEET 2 O FERO 2 AiiES £ 72 EBIHAaEE, FIITY.y
D Mgy X, REERIERTMANIR ISR T ERET 5,

8% MELOBREZEHL LI LT251F, BELEHHEE BRA7) CEHFEEZHA TEICRB L%
a7z 6 20,

2. RELHEFOHGEL, BELRIMHO 1EFH»S 6 7 AR E TR TR S R,

O HAISE 450BELOERZLEL L Lk, BRI 6 £ THEPRINCEED R E L Ofb, BHEEH
mDlEET S,

H105 ZoRIEDOENM, E¥ICHY, MBI, FEEHIO DL 2ESHIC ko TOT 3,

F115% ZoMHOBBEICOWTIE, BELFBEZOBLZRT, HASOKRRZELTNUI RS L0,

i} Al

s

S ENOE T S uGLE

b=

~ o~ o~ o~ o~~~

COMENE, PR 15411 H 1 H2 S ifTd %,

COMIANZ, P17 485 H 23 HA 6 —ESUEfifTd %,

C OMIANE, K 21 429 A 18 Hd» & —EfdUEHifTd 5,
COMIANZ, PR 27 4E 11 H 21 H2» 6 —HB8UbfifT§ %,
ZOBHNE, Af14 (2022) 410 A 14 H2 6 —FBIENETT T %,

105



5525
(1)
(2)

(3)
(4)
54 5
(1)
(2)

106

— AR A HASH Rl 5824 2 R EE LI

B1E ® |

—HAEMIE A ARRIEREY S (DT AR bw)) ki 2 &0 5 HICHD E, Raoiedh - FRICH
U, HRERAHBICE TEEBH o tBDoNE2RET 5 I L2HNE L, ARLEHIEEHI
(UF TR &v9) 2ED 5,

F28 XRBOER

BOEBPEIIRDEE) ET 3,

HARHE ¢ HRMPERER ESYFARHE (LT MARE, Lv))
B CH

1) HABRRHEEAAEFIGHCE (U MEFSEGRCE Lv»)
2) HAHBIEREASEFERGRCE (LT TEFEARRCE, Lv)
3) HAMBMEE ALEFEGRCE (LUT MEHRGRCE L)
BHRERE - HRRPRREERFARE (UT "EERELE, v
AY—= b7y THREE  ARERIELERZAY = Ty THREE LT "T2A8 = 7y 7HEH, L))

FEIE FEMNRELVER

BEOBRENGIZ, ROEBY ET S,

HRNFE ARRICBY BT - B X CHIKOFER, SBEEICKD, REoFKEICE L WER

ZLTWBZ &,

BT CE

1) EBHMEGHCH  BE SFEERICASEM A THREL, 6 ICERUHEEOARSEERE TR,
BN S N RS ICBI T B RE RS TH B T L,

2) BEHERRCE 8L 3EEMICAREEMRETREL, I o ICREHFEE DRSS TRl
IR S N BRI T 2 ERRCTH B 2 L,

3) EFHIERGRSCH R 3EERICARSEMAETHREL, X5 ICKENEEOARSHEGE THEBERE,
IS S N7 BRI A I BT 2 R D B IR KGR TH B 2 L

EHEFRRE  REFMRETHREL, ZOWNEIEMIN, BWHRIICEA TS Z L,

AY— b Ty THREH  REFMRETHEL, ZONEIEMWN, BRNICENTVLS Z L,

HHIZ, ROBEFTRTUCEYTIHIRET 5,

ESTITE ISR 1 o2 TG TH DL I L,

B CH

1) EBHEEmCE

OALLBRBHERICIEU ETHE I L,

OHi%H 2 HE 1 5ORERXDOEHEEHTHL I L,

QM E I AREDZERBI 2\ &,

2) BEFHEIRGCE

OARSEEBIFERIC3EMU ETHB &,

Q4 2 THE 2 5O X DEHEEHTH L L,

@M RICAREDZEREED 2N &,

3) EFHLEh G CE

RIS 2 THE 3 5D EHR X H 2 W IFHIKR L OHEHEEETH S Z L,

QM RITKREDZERIED 2N &,

)
)
)
)



(3)

#
ﬂ
SERED

(3)
(4)
LERES
(1)
(2)

3)

95

910 5%
B4

BHFERE

1) ASEEREBFHERIC 3EM ETHE L,

2) BIZH SHDOARDOPHEFEEEHETH L Z L,

3) WMEIZKBEOZERB 2N L,
AY—bT v THREH

1) RESBREPRERIC3ERMTHE 2 L,

2) MIREPIEEED 4 H 2 HIC 40 R Th 2 2 &,
3) WIEE ATHDREDEHEFERETHD L,

4) WRIZAREDORZERFRD Tk,

$48 X B =

FHOBMH 2 HEEET 270, EERERZR, HER, HIEER, AMEEXMOR, WERZAR
KOBERD A L ETAOME 73 fGEEZ b > T L, BERIGHEHER)» SEHT 5,

EHEE HE- - BERVEEZ
HEITHT AHERE - RS, RO EBYHEET 5,

PRUE AR E2H4OMEIC L2 bDET S,

B CH

1) BHUIZERCEL, EERZBROHE MO AEL 2HE 1 SICED 2 BKZHT 2 EDINHEICL S D
DET 3,

2) BEFHEKGRCE L, EERZBSOMEROEAFE 2HEF 25 ICED 2 EKEET2HDINEICL DD
DET 3,

3) EFHLEECE Y, EERBROMBE M OE AFKB 2B 3 TIED 2B AT 2EDIGHICL S D
DEF 5,

) BEHREH  RARPMREARAY —FHELE2 b TN LT 5,
) AY— b Ty THEE KR AMARRRRY =R b > TUSH LT 5,

HEORERE, ROEEHET S,

) FRUTEIE, BEE2HAUNET 5,
) BT CH

1) BHUEHRCEH I, BEE24UNET S,

2) BHERGHCE L, HEE24NET 3,

3) BEFHBERRCCE X, HEE2H4MUNET S,

BEHFREZ, BEE3HDUNET S,

AY— b7y TREEIL, BEE1AHUNET S,

BHEOMFE DL X, XDOEBYEMT 5,

FARNHEROEFRCE I, BEZERXVEHEOBRME 2 BHEEE L, ZOMREINCED % HEEEE—
REBRZT, WEHESMNICHEARICRET 5,

BERFEHRREKRORAY — 7 v THREEIL, KSFMRRNTBIT R RAY —FKELOhH» 6, RGEE DA
HickoTEET S,

RGEBZASDVERE - BHARRE L o TR RAY —FHERITH ULARESE 2 HOHZEIZTE 42\,

E6E * 7
HEDOREFIZIZ, BWnrei57 %,
BTE W Al

Z DRI DGEE D 72 DI BN IE ) 2 AR FLHIERA TN, FEEBELS R OHEROEZRETHNED 5,
CDOHADEPFEIZ OV TIE, RELZAXOHLZHET, HAZOKRZE2ITNILS R0,

107



o
=
ke

dm om
= =
-

>m
=

o
=
— = = = = =
9+

G+

(V¢ Y (¢ (¥

O3S S 9O
HEEE EE

>m
=
ke

108

) Ll

SERE 21 4E 9 H 19 H2 5 Mif 79 5,

SERE 23 4E 10 H 8 H s & —EBUIEMifT 3 %,

SRR 27 4 11 H 21 H2» & — b i 9 %,

2018 (K 30) 4E 9 H 28 HA» & ek EMifT9 %,
2020 (4F12) 410 H 1 H2 5 —EdbhEir$ 3,
2023 (4rf15) 4E6 H 11 H2 o —EBdIEMifT 3 2,



— AL IR A H A Bk ki 53 2 R i B 7 H

14 MR A AERIE S S (BUF RS L)) REHEHI (DUF TR 2vw9) 810 5o
E, B 2 RICED 220 H, BHWCH, BEHFRRENOARY — 7 v 7HRLREOBMHEES S
B U CTARSREHIEEMmATHA (MU Tl Evw9) 2ED 5,
(85 FLHE)
H2% BEOBEEHAEZ, RXOLB) LTS,
(1) #29HE  ARCB T 2 8MEEEIC L D AZDORIBICHERH > LRD 5N DH,
(2) BEFHwXE
1) EHIRCE RSO NE D RRIE LY ML ORERBIEROBRICHR L . LBO N 5DT
HBHIE,
2) BHERGCE | BRGSO NEFERRIER O R L O HRREZOHKE - ITRICHEETH 2 LR
DHoNLELDTHLI L,
3) EHIERHCCE - R EEIIE O HINR TSR H 0, RPN 2 A, BEERE
B LEOBEGWMETHD I L,
(3) BEARFARE  MRARANBICZIEROHENED D D, REHEEE N OELRRERORIRICH L5 T 5 #HN
TREFELRDOONIZBDTHDH L,
(4) A% =+ 7y 7HREE B ENFICZLEROFHRMES S D, SRR R O E LR RHER O SR P
532N HREBOONLIDTHL I L,
(e - SLEEST15)
B35 BEBMEOHE, HEHNERIROLEED LT 5,
(1) Z2IE  REHME24OMBEICL2bDET 2,
(2) BFHWXE  FHEMEOZEER, BEEORSKEBRERE 25 ICBWTTIZ L LTS,
(3) BAREKE AR PEMARERRY —HEHEELZ DS TARHDEL LT S,
(4) A=+ 7 THEH  KREFMRERA Y —HEHEL b > TAHDHEEL T3,
(FRES i)
H4% BEBHEHEOHIEL, XoLts)ET S,
(1) #29E
BIEE 5 RICED 2i#EZRHS (LT NEBERES) L)) (IHHEEH I HEE oMM Z1T9 , M3,
CHNICHET 254, BELEFZREED S H 31 HE CICASFBERICIRET 3,
%E, REOWELZITE) L T2HFE, REED4H1IH»S 4 H 30 HETOMIGEERBXICZDKA
EHEEMEAIRE T 2, EEREARRRBICESOTHFRL, HHEE 2 NE L Y ICOBAT 5, i
BEEVFET 28550, HET 2 MR RO gHEES e HEE RN T 5,
1) FavrEHEREE (oK) 158
(2) BEFHwXE
WO, EEZBRIEHES ICHEEOMMEZ1TH . UEE L, BT 254, HEAFHHEZR
D5 H 31 HECleALHBRICRET 2,
1) BEFHHCEIGSEPREE (TED M) 13
2) HHFEFHLORIMIIZ O B —eeereeeeeeeenees
3) HFHWX YA, HEHOFEE 1
(3) BEHFHRE
RPMARERAY —FHERKE2 Lo THIEL AL T,
(4) A% —b7 v THREH
RFMRERAY —FEE2 Lo THFEL AL T,

o
R

109



54 HROHNEILOWTIE, JITED S,
(FEEDIRHD)
H6 4 REEEE GisUilhzat) 1%, BHILAEW,
(HE o> e 5e)
BT7% ZOMAOHEICOWTIE, REUREROBEEZRT, WIHFESRVOHEFALSOEARZ2ERZTT RS RV,

i) Al

Z DI, PR 27 4 11 H 21 a5 — ST 5 .
Z OMIANE, 2020 (A12) 410 A 1 H 6 —@sE{T ¥ 5.

110



(i)
LEREES
(HIM)
925

(#H1%)
CRES
2
CEES
2

— AL IR A HASH R 5827 2 fi B

—fHt A AN I AR R E 2, RERMIcmEERES (OUF, ARER) 2iE<,

AREZIMMHERE R Z R 2 GIREER S 2 I IPIFHER T 2 OEANICHTET 2 28279, b F2XR
ELEMRICN LTV Y X EHEZHELE L, SGRREEROEEGEHED "TANENRET DRERDIT
BT 2 B CPR26 4212 H 22 HlE) 22F L L, WMENWKEZMN2 2 L2HNET S,

AZHZIZ, BHEBMICELZAER, ZRBIUCHHZ L TllMT 2.
ZEHB L VOBRRBIEARSHEE L, HRERIHHEXIHE > TRIET 2,
ZHRIZ, 2BZ2RET 5,

ZHIZ, fWHEAICBIT 2 KB 7 /I 2 ¥ B2 HY T 2,

(ZEE, ZAOTH)

555 5

(

i
=

B
(o
w oo W E

ZAR, ZRABIVOBFROMEMIZ2HEL T2, HE2YIT R, HUERRDTHAI N ZEDOMEHIE,
BATIA & 9 %,

AEREXR, BERVPUNED L LROLEEICHET 2,

AFEEZ, REDO3ITD2UEOHER b > TRILT 5,

ABEXDPLEEROI L EL, PHEERZERICHHE L, RE X OCERITAONEELFHTL L LD
2, BREBRZZENTES,

CEBNE)
BT AREROEBNFRZ, WHERAR 2R RERR S 2 W IEOHERR T T ), HEE X BRI

~

(1

LIRS
2
3

CHIE)
559 5

T 5B LOREIC O W THEAET 5,
REOITEIRIIC ALY 2178 217> 7c L BRI L 22548100, SHITTEIRIRESS 8 Zk L UM £ ic
B9 2N S i N R RS2 BE L, FEMERZ T OCHARICHE T 5,

FBADOXGRIE, HEEHED 6 Fel S N HRPTZEEE, B D 2 WIEAERFEDOHNEL T 5,

ARELFHFH I N AT IS U TREDY, EENEAE» S H/BET 5,

MR FEOFEFICOWTIE, RERMEBATAIREICL 2L BELIT) 2B TE 5, BREFEEORM

RiZOWTE, D TRTOERBICHE I AR TIULE S v,

T 7 FIEH DB

ORFZER il D R 7 25 50

QR TH D, BECF 7 2Bl E W TMIBEER B2 DR % Z T 7 HIRIZE % th o BRI ERR 5 2
IIFZERER DS FENE T B B DR

Q7 v/r— ik

BEZITIITY > T, FHZROBEICEHET %,

OWFZER R & 7 A D AMER & OEH DB

OWRE ~DOMEE RO FEZ S 2 ik

QOMRIC X > TH L EADARRE & OfEli: &, BonzEE EoEmo Tl

HHOHER, HFEREREOARICEI2bDE L, ROBEFITIT2FRICLNITI,
OIEFY

@R

©FS LRV

111



@EBEOEE
GFHKGR

(HEEFH 2)

F 105 AEREBEOFELZ RO 510, HREOFEMBETHIZATEOHFEEICLERELTAL, ZEEICHRE
L iiudi s 2z,

GEFEE)

B4 BEEE X OCHERGRE, BERE LURELARLZVLDDE TS, 2L, ZESVRHICHILL
72856, HEETRICHAZOBBREDOREDD LITAET LI LB TES,

2 AT XD IREEAERE R T 2858100, RIEEICE Y 2 RHER, R 2 EEORMES, FIH

SRS IC OV THAZMY ZHLT D ET S, X610, BEB LIWRREORRICIE, G LAY H-AA
XL PR B  AT,

(ZEZ D)

H124 RELSVNELADL XL, BELZAMTES,

(HM%EH)

134 HMoOHEEZFET 270, BEASICHMEBEEZES LN TES,

2 HMZEIL, YHEHMOFIEICEET 2 M 8mE OND» 6 ZEROBRZE O THARVEET 5,

3 ZHESVMELRDTE E1X, ZEAXCEMBROIE %2 RO THEMRNFEOMWE 22\, SHRICNA %
TEMNTES, LFL, HMBRHBEEOHEITMbD S 2 EIFTER, 428, HMRE DM Y %HEE
DEBERTOHETET B,

(HHET)

H145 ZOBBOIETICOWTOREE X OMANE, BEESOHEREZET, IED S,

()58)

H155% ZOHBOWEEL, ARHAOHKRICLD, RUMHNZEATOWED 5 2, BELXOARZ G2 TIUE%
57800,

i} ]|

Z ORI, P25 F 4 H 18 Ha S ftifr 3 3,
Z ORI, SRR 27 4 11 H 21 H2 5 —IeEfiif7 ¥ %,

112



—MAEEE N HASH B 582 & & BATEI B

(B8
W14 —MEEE AN ARRIERESSE, ERE25LICED SN HINEZER L, OSBRI T8
LRESHOTEEZ Z ICED S, B, HLTEME & B OOTEMGIO =0l X D HiER X 1UE)
n, HEZ@EH T It Ek3,
(ZBOEARPLDE Z)
H24% 2B, HCORDDICEDE, WRHERICALTIb 2 F AR s iz, tBkRSEE DM
W, BB LOBRICE > T, ARICH ULERROBERZRMIET 2 L8R L 2k o kv, ZLTH
5 OWEZM LFEITHSICME L 200Uk s v, 2813, WRHEROEH O Eoolc HA WHEICES o,
L WAGRSCEM 2R T2 g, BRICATIOI2ZF L LTOEELED S 2 LIZL0 T RIER 5720,
B D1THE))
B35 SBEIX, WREERZOMALCEIRIC»D»D 178, 8 XOREEPEELHEL 205 OEH L &Afto b
WD EDZ L2 AR L, HICIEE, BEEICHML, 7875, £, WMBERFIC ko TEARIN DA
- BN IEE S R IESEZ BAIIOR TIREDE % T % LIk, SBHAOFHEICRERICSMT %,
1) A2
B, WREEEORE - Bifiom FHERc S0 2 L LB, IROHEFICE, REELTORFE LR
2GR L, WICREOHM L BBERTI-OILwETHE T 5,
2) B & B
SEIF, WREFEEOEE & &E 2 AR L TREBIICHIL, ZofSRz2 it - KBlEZ b > TAET
X518 35,
3) W%Es X OHHEGE)
ASHI, RS XOCHEIREEICE VT, 7— % Oz BB ICHR Y, o, WEA, Bz
EDOWMEZRT BIcB I 2 I T AZ L Cidn o\, £, INSIKHELTH RS R,
4) BREARILIC B O 7 BRI T A
WRIERIC Db 21780, BEANARILIC DS 2 & 25— L L, BREEMRILIC R T 2 284 - AL Bl
ZEGIMEHL TIR 62w, KB, FTLOEHeiliz ZRZ L G810 ERIERIROES L RED 7
DIZABT L EBEF L, 2L, YRR T 2508, FFEREEINLTERS BV,
5) ZERADIAT - HinD )ik
KEIE, FEERDILE - EBICY 72> T, DFEEMEORTEZANICHSE 2HiFIC L &, EHES
ZHE L7-HCOELR, BEORRL EDfTRAIIHICHGRETH S, Tk, AE - SE0HEE, H
BHEBNEEE L L TCORBEERODDOTHSRIER ST, HANEEHEZEI DO TH>TERL R\, &
WITOLMRIE, A% E2Fbt, ISP ANLMR EFEZ S NPT VL OERMHL TR sk,
6) PLIEE
LB, TEREFHCD» 2D 21T/ % b > T, HCNAFISOAZIBERT 2 FRELTEARL BV, Y%
BHOFERCHNE 2 BN & L 2B ORGE s ERBRICED R ZTH ), BHIZZ 0SB DM, Bifi,
BB E, BYIRbOTRTRIERS kW,
7) EEAIE O EBHI O R & B
WRHERMITH 22813, DEMBIZEOEBICOVTIE, ZOHPHZENL 2wk I BE LEE L 2
ACRA RN
8) Nz
HRIERTCH 22 B1X, AOORE, SMio®HFEZEZ 2 LWL ZBHFICOVTE, TAPRLICZNE
NOFHMEICNZZKD, BHWICZOMHEBZEEL SO L, BEOBFICRELZRL I RTUEE
572\,

113



(A% 0 M5F)

WAL SEIE, HEADIOEAOBIMGRHIIZMET S 2 ik, AHEIORKMEZYEEL, 2HELTCHCOSHICIZ
FAEEL 2 UE e 55w, ZHUS k5T, —~ADRMGFRITEIC X D ZDEAEL X V& B3R
%3235 2 EDHIEE N, £ DLEHDORLITENC L >TIDHEALS VIR DOHLIEHII 2 50 5 2
LTES,

(W RFEANDRLE)

54 £EIE, MMRBIVOZOEAFHEERIIEB LT, BETIAN —4#, WEHNIEDONE - \NMEZMEL, &
FNCHLET 5,

(g & DBIER)

6k £EIZ, BEBIVOZORMBGEREICH LT, MOBEIER CITONIBIRICThb 5T AICOVTAREDIC
FEHERHH 21T o T B e\, E DSR2 T, RIERIE IS i3 2 4 20EHZE% 5
ZEifb, H—, ZOTRVEYITHROEEIIEEELEZTO R T IUI R S 2w, 742, NNEEE X
DHEMPLRRSEPERZ RO oA, RIEABEREZBRZEBENH 5,

(FEM D PERR - RIS )

7% SE, W, THE, HEBIXOBDBECr2bTACE VT, AR, H i, FEE BB X OERE
WX 22MEHERL, BADAILERZEERET S, £/, BA LM &2 \0IdEZ 2 EGMOF R OEH
S ERE R L, AHPEICEE L > o@YNIS R 3,

2 BATEHLEIE SIS RN 2 ALiE)

8% REMVARITEBIEICHALT 217 21T o 72 LEERVHWT L 2558101, MERBRXIC X 3HEERITY, #F
FEMERL 7o, HESFDHELREEE 230 S2Tba Uik s 2wy, ZOREOMBICE VT, @i
DRNRE > EBICE, TaRFHOEENE Z 5k Ul s ke,

1) B, SEXTHREZT2 X IIBORFUT RS0,
2) 4iE
(1) BEEAICK S, CGEFLFOETOER
(2) HHEEAICX D, CGEF LN TORELER
(3) ZDHEADEEED —E R D5 1l F 72 13T
(4) 8 Loy %320 7540, AV IR ARY 3 2 iR o 2 B &g o — R 1L
3) sy
(1) EB&oEhE
(2) Bt
4) HESE, BEELI0WSE, RERERETARTLILENTES,
(% DAh)
O ABEICED AMOFIEIE L 25413, BRI THRET 3,

i} ]|

AKIEENL, FHESOREEZ O > TCHET LI ENTE S,
AL, ER 219 H 19 HicHlE L, EH» ST 5,
AHENE, PR 27 4 11 H 21 H» & —EdEfafT 34 3,

114



— AR N HAR R E Y2 BT EBIHIC D CONEERIT K 2 Bl B3 2 M)

(NEBE2DHKIA)

B4 HHERIE, KB RAENREANRERE R AL BTEME (UUT THEL Lv9)) ICERKT 3R IETR
DEECHEL 7286y, B 8 RICE YL TR RAESNICMEFANERES (T VhEESR) Lvw))
ZHRIETHIENTE D,

(HIM)

254 NRERZ, BEICENKT I AETADRCPRBICAEUEGE, BEMERDOODOHEZTHI 22 HN
£E¥ %,

(FiLH%)

3% ANEESL, FHIE L TRICEIT2EE44% b > TS 5.
(D) ZEHE 14

(2) HIEHE 14

3 ® H 14

(4) MHEREEH 14

ZHEIZ, MHEERTRERMIET 5,

ZHIZ, ZERVHEL, HERPRET 2,

—~
i
s

INEBEXIE, BERVH%ET S,

MNREEZ, REDAZDO 33U EOHER b > TRILT 5,

INEERIZ, ROTBEZITI,

(1) FHEMERD7- O DERINE S L VFEHIGE O k2 e IcE L, FEEZ1TI.

(2) BEIEL T, fhoOBIRFICHER N ZHET 2 2 LN TE S,

(3) FAENRED > OFEEEMALTE £ B 541, EFME 2 FOETOmEANC XY, HiEzRkD 2 2 &
NTES, bL, HAENREPAELZORKEZH LIREA&E, HLEBEONEZBE L2 LT, FHF
ZRDBLIEDDH B,

(4) Z DM EHNZERT 5 72D ICBE ¥R 21T .

(FHE I D2 b 2 RIS O #)

6%k MEBHRZ, HEC»2D IEROBEEIAMIE LMY P22 T vk, HEOHFEICHIEEL %

Fiudi o 7,

(FH# D)

W74 MNEEAE, FAEPKTLE0L, FEGERZECHICHEEL XOBEHICRET 2,

(ZHA D)

F8% HMEEWE, NEASOMENMKT L LWL 2L X, IEELZMNT 5,

(SFRBETE)

FO% TEBIOWEICHSG L&, #E AL SLERZMICKES LTdhs vy, NEEXZMHL KD

FfkTH %,
(58)
105 ZofllodEicown T, MERESOEERT, HESoRKRE2ELTIULLS v,

Bt |

o
>~
ool E w o

#
(@]

C oA, PR 21 49 H 19 Ha 5 Hid79 %,
C OMIENE, PR 27 4E 11 H 21 H2» 6 —EBSUbfEfT§ %,

115



— AR AN H AR R SZE LA (COD) 12BH 5 fhEt

Bl HW

— AR AN AR E RS (LUF, A EIKT) 13, SEMEREERE 2 YR T TE 2 X9, FEM
J< (Conflicts of Interest : COI) CBHT 2458t (AN, AI#HEMEd) 2WET 2, REHOHNIZ, 2B EM/¥E -
WAL, HRZHEHWNE T 2K (DT, TR - MfCHE) Lv)) Lo COTREZBIEICeR— XV T3
ZEickD, SBICLAMADORNIEECHZMZIEEL, 2N 2HHAETEZR 2T LiIcH %,
H2% WK

AAGE DX RE L, COLIRMENEL 2B H U TOH LT 2,

(1) A0 RH

(2) REZDYMARS PV AEEEE R ECHRET 25

(3) Apao%B (HfE, ®BIBHE, WCHHE, HE, EH), HKAEASE, SHEEELORAREPERA,

ENBNRERPT =XV 77V =7 EORH, ZOMINsICHET %

B34 WRELLIEH)

KREERDIT ) TR TOFEIGFHNN L TARIEEZ#E T %,

1) REEDTMET 2 4R S 70 £ OBl
2) AR BEBIRCO AN 7 £ D FE T
3) REEDFEMT 2%, HEE X OHE
4) BIHET 23 - MERCHIES T 23S, £ I —FToRE

(5) Z D, KEEDHNEERT 27D ICHE R FHE
Ha%k HETXRESHHE

WRFE L, BRFEEEEIC B U RIS B S T 2 A - MRS L oBIfRICE W T, BT (1) ~ (10) oF
JHIZOWT, ARIESFOMHNCE D 2 HHEZ 2 2 856121%, FrEoERICH Y, COI DIEMEZ IR Z AR p S HHERIC
R&ET2b0ET 2,

(1) M3 - ko E, BER, thEZ & ~ORT
(2) BEOKRK - FEHFORE
(3) M - MEECEIAD 5 ORFMER & DR
(4) M2 - SR 6, SHEOME (FER) 1T LEMH 2/ L IR - 7000 L Csdihbinc HY GE
R - AL L)

) ¥ - R RIED Y 7 Ly b E OIS LT IA - 2 JEREE
6) 3 - MHARCHAE T 2 %% (ZEEM%, LR, Tk L)
7) ¥ - MERCEIRDS A R — & 7 BB O PR R IT
)
)

il
I

(
(
(
(

[

o2

8) ERlbADlikE (CAaBini L) B MNE DM
9) M- IEFHTH> THREICHEL TV 3581363 HE

(10) 123 - BRI ICITE T 2 ABPRE, Mifks £ ot
{55 COIZES

RASDFENET 5 TR TOHEICB VT, EKRZ COLRENA U 2856, JEEYIZ2RE 6 S -84, COI
ZEKIIET) VIV EOREEZTOBREZHERICGRET 2,

EFRLTHIIEOWTHEASOERRHL T 5,

(1) COLRREIZH BN OEM, BYE~OMIE B, g, B8x2a8T)

(2) COI D& & NTEFEIREN B3 2 HIH

(3) COIICBHY 2y, &k, BABIVvR—U A b, WEHBORE, #5ICBT 2HHE
6% FEHE

(1) &B#H

KRB, WU Z PRS0 a2 & CRET 254, MEHEICHED 5 COLIREEZ A2 DM
e, FrREDOFEATHETICHEHEL, BRT2b0E T3, KIEFHICK T 2 HENEL EAICIEX, COIEES

116

~ o~ o~ o~ o~



THE, FHELBEXICEHT S,

(2) BEEOEHB

RYRDOBE, FMRRIREE, SMBERZORERSCERE, WENKNEEARY 7 —X v 7 IV —T7TREDEE
%, AREAICHO 2 HEGEICS L CEEAGEH EEEEH) 2 L5, BITET 2R THNEDFHRICHE L, W%
FHEICHE D2 COLDRMICOWTHEHEZITI D E T2, AL, Hizic COLIREDTA L 2541211,
MANCAEWBIEREZIT) DD LT 5,

(3) HFELOLE

RYZDORERZZITT S LT, il (2) KO BHFICEKEL COVRENAEL 7254, H%\»id COloHTH
HOARWYTH B L DRERDAEL 1254, HEXIT COIRAXICHM L, ZHICE DL TUGERE R 2R T5 2
LB TES,

(4) PR ARERF DO

EMREBDRERFE, YSHEIB O TIROBEIRRIN LG, ZORRIAKHICH-72bDoTHhs 2
ERMEEL, AEHICGERK T 2HEICOWTIEREDOELILO AR EDBEZH#T LI ENTE S, J0gE, LD
ICHRETEZICHBZMN L TZ2OE2EHT 2, 28, TNLOREICKEL T, KEE%IZ COIREAICHEML, #
DEHIHD O TYFRRE I LWEFELR E2ERT A2 LN TE S,

(5) EZE2DORE

MR B2, RYESHBREICHIRE R BREE I 1 GE, ZONERRIEHICHR 272 bDTH L 2 L ZMGEL,
AIESHOEN T 25003 2 L IO 20 EOREZHET S 2 L3TE S, Mk LHFEOFERBICRIESH L
Tl EPHE IS EIcE, EEREICHREZERATZOBZAMT LI ENTE S, Jo8fH, P
PSS X FEORME ICHEEEZ N L T2 0B 2@AT 5, 28, IhoOFEICEL T, WERZEEREIZ COIZES
WL, ZOZHNTHED W OYGRSUTRE N LGB ER EA2 RT3 2 L3 TE 5,
BTH EE~DOHHE

RPEHHRESE, AREHOERK T 275ICB L CRHT 2HRZA L TE D, COIREAICHEML, Z0&HICK
DO THFEETHE LR, ERBEINER DD 2 LHWT L 2 88101%, Z OB ORREIIN U ChE R i E % 5
TBIEMTES,
B84 AIROHLAIT

HIZDIBEZZ T 1281, KRS LAMA LI TET L2 L TE S, RKESDAIRP LI TE2ZHL 54,
RIS LV TRAERESZ2RE L CR#EZ TR, ZOEHZHEASTHHEL ) AT, ZORMEZARRH
LIy CEIEAT 5,
% BHEM

A, ASGMET2HEICB O TAEINLMADBEICO VT, EALEIHERDH 2 LHB L 28541213,
HHXOWSEZ R 2T 23HELRZ R 2T b0 LT 5,
H10 5 M ofilE

A2, AFREZEMT 20BN ZHIE T2 2 LB TE S,
115 fE#oduE

AIEEHE, SRR B T 2 OUUE, 7o NS E X CEiIRIIZE % © C 2354 ICHG S 5
MDY H B 56, EMNICREL ZTVHESEBLIUORSDBERTRIET A ENTE S,

Bt A
ZOFE#Z, PR 28 4E 8 H 26 H» ST 3 %,

117



— LR A A Rl A2 (COT) 12BY§ 2 f5Et ol Al

— AR AN A RRIER G AR THARRERE AR (COI) 12BIY 2 4REt) 1IcHEoE, DUT oMl 25
05,

1k HMREREICBYIRKEZD COl DHE L AR

28, ESEZMOT, RESVFEMT 22MKE, THeS, TRAGEL & THE - iE2 1T BE, RRE
FARE, MEEMICE T 2 SRR OFRR BT 2 03 - AL HEAZ BN E LRk (DU T2 - 4
BPeEE) Ev),) L ORFNLZBIRICOWT, REATEOKAIC LY ACHE T2 b0 L T2, FUHFEKRE L
g% COLIRFEICDWT, R EDLGEIIFHEA TA FORY) (X713 - REELREZHNTEA74 FOXR)
2, RRAY —RROGHBRBICHTEDKRRCL I AET I DLET S,

H24 R LICBITAHEED COl DHE EAE

28, F2BZMOLT, REAEEKA &CRET 245G, HH IR, WU 1> o ik o, M
OB T 23 - AR M & OREFIRBIRICOWT, BFBEIcE s Y HEHE T2 b0 LT 5,
3% fH, AR, ZH%O COIHOHE

Koot B (BRE, AIEHE, TS, B, ), HEAKSE 0o i - RAWMELEZ2AD), &
HMEASORARDPRH, WENRNEESR Y —F VIV — TR EDER, 20z Iic¥ET2E (LT, %
B LIKT) 1, COLIEEME 44 THETREHE, 1220, BT - Tl 1 ERICEIT 2 COLREDH
fiE % A PFTE DRERUICHE CIRE R IC H S L 2 U2 5 22\, 72 d COLIRRED H O HIf 1, AR2EA03T ) I
BT 2 3 - MRS D 2 b DIRET %,

H 4% COI HOHif Rk
COI HOHI S 23hEE L R 2 & E DI T LB D LT3,
(1) 2 - P EEoRE, B, 84 EADBRTICOWTIE, 1 oD% - Mk HIED & OMIAEHER
100 AU EET 5,
(2) ¥R - FEBLEOHAICOVTIE, 1 DDOREIIOWLTOERMOKRIC X 2F3E (ALY, 72HIIEOBA) 53100
TR LEOEE, &2 0IEUELERRD 5% U L2 RET 285675,
(3) M2 - MELHIAD & OREMEZ EOMFRHC DWW T, 1 D OMEFIE AR SER] 100 HHM EET 2,
(4) 2 - MBCHIED 5, SO (FER) 1T LESH 2 M L IR - 50 L csdihbhc HY G
R - AL L) ICowTE, 1 o0 - SRR © OREEDER 50 TN EE T2,
(5) ¥ - MEPHE2 Sy 7Ly M EOFEFEITK L TR ZEREHC oW TE, 1 oofF - ke ik
5 DIFEMER 50 T EET 3,
(6) M3 - MFECFEAEI R T 28 (ZEEHH%E, AR L) KowTE, 12043 - MliCHEk?» 5 X
IO N AREEDMER] 200 M EET 3,
(7) 13 - MBS HE R T 20588 EEFRER E) I2ouTiE, 12043 - eIk 5> Zihbi
TREEDMER 200 HHML EET 5,
(8) 2% - MFEPLHAD R R v ¥ — & 72 2% MHENDFTEDPIHT L T 2854,
(9) Zoft, W7 L IFEEEEIRZIKIT, BERSL &R O VLTI, 1 >DM% - ke HEkD) 52 76
EDMERT 10 THM EET 5,

7%E (6), (7) 20 TiE, HEFMEADL L EHEEHET 2#ED 2 IR L, %47 2wkl
EREIIC B AR & 2 DR AR SIS L T, A2 - MR 0 S FRE, BEFE NS & ot
HotBGHRIHETLIHDET B,

H5% COI HOHIEEDORD i\

51 IH

FRFRDOWEREIRIG B 2 W IIAREAHEBIREN O SCGERER IR 1 3 COT HOHddHg, fRIHH? S 2 4R,
HHEE OB FICYARER CHEICHRE SN X% 6 v, FRRIC, REEOHESDMERICHRE T 2 COI
HOHEEIE, &4 O T H2 S 2R, HMHEROEE MICY2FBR ClEIRE I ML T UL Lo kv, %
MREREEDIRH L 72 COI HOHEFIT DL THAMRAK T H2 6 24, Mo T2, 2 FEHORED

118



HzfEE L7 COI HU &L, FREORE MICHEP IR - BT 5, HL, HIFR- FERET 2 2 LY TR
W EHEERARO G AT, SERBIHZED TYREHEHE D COL HOHEEOHIRR - FERZAETE2 00T 5,
20

AP - BIRARIRE XL S N AR EEZ2 b i, FEHO COLREBO A - FEL KL, COl v —
PAV o NCHEE R E 2T 550, YikhEED COlHehEHzMEMcE b0 E$2%, HL, AAH
IR RIEZ B2 T3 A 5§, BIRPRELE SN HEDIHBIR L TR 6 4w,

95 3

COI f§#ix, AIHDGGZIRE, FAIE LCOEARE§%, HL, KEaE UTHal, ERNAHHEEZ
TREND 5 LW SN 5854, MAXOWHEZRET, LELHHACHOCHEHOTHANEZR S L CIZAELT S
CENTED, Ak, TOMBICKEELT, BARD L CIIARDONRE %2 COLEMD Y FEIZ, HF2H L CIIBIR

B T L CRHRAZBRS 23 TE S, HL, R LRARIZOWTERAWDLH > CTHAZH S K70
EZIEZORY TIER W,
HH4H

REDZBZIEA L TCOl HUHEEDOMRE R D - 7564, ML BON LB HIUTFFHED S DFERIC
&0 COIZHRD, KEHLTENERORED S L IHEYNIGT 2, HL COI ZERTHNIETE 2\ &l S
NGaIE, BERPEAT 228 TAB L OIMERR 1 AU EIC X DR S N2 MG AE R R 22 il L
THHAT %, UEEZRARBARNFEREDZ@ER, AIMNTAPCPICRERZHBEL TZOBEHZTI,

65 EEITNT 2 fHE

RSN COLHOHEEFRICOWT, BEED L QI3 GERWAENSTEE L 56, KAt L THARmEE
ZR1T DI COI BB T aRilt, 7V 7 khlzfio kT, WS -8 LIk V#EyIcIsL, 20
i R 2 BFRICRE T 5, HOHEFREEDEZ L COLIREIC S h TR R wIGaIcId, BRATER
DL, FEROEL D4 WY LGB Z#ET 2 2 E3TE %, BUCRE I NRICH R4 EDMEDE L 723541213,
Bl 3 FEBIRZ AL, @R HIIHEGR L OM 72 EDFFEZH#HC 2 2 LW TE S, Ak, EROWNAIAR
FROMEMNZ2E L CHHLIHAICE, RBEKRZ IS 26EZHELE 5 2 LTS 5,

BTHR AWRHALILT

F1E AR LSLTER

HiZRIC & D ESABEOPRE A 2 2\ 725 1%, YEIEICARD D % & &, HHEOFSEROEAZ2Z 1T 7-Hb
57 HEWIC, BHERATOMIR LI TEREREZAREHBRICRE L, HFEHERE2 T2 L8 TE 5, i
REFICIE, LFEFEOFHIIN T 2 BRI MG - JOSERZHRICEET 2 b0 & L, COI ZHRITHR L - 1EH
AT, AMRH LSZTOMRYL & 7 2 BIEEARCCE 2 E 20§25 2 L8 TE 2,

F2H ARH LS TRATHE

1. AR L2 CORAE R ZZ 7256, HERIIHELLICARA LI CEERES (UT IEERER) v

J) BREL 2T IUIR S kv, BEREXIHAERIEA T I AL TAE LOSHTERR 1 40l hic
LOR S, ZEARBEZAOHEICLDENT S, COIZARZARRARERZHEZHETL I LI TE
B, FBHAREZZEL T 5 30 HUNICRHS 2L T2 OFEEZT I,

2. WHERARZ, UZARHF LZTZ2H 5 COIRERRAR RS AR L THE» o EHZHNT 5 2 &

WTEL, AL, T o NERBEROBHICHEL Z2WE&E, ZORD Tirkne,
3. BAZARIZ, FHOHEESLGRY, FEICHT 25 1 HOREXFEEHS S 1 22H RIS LZTIic
N 2ERERZE LD, HHESURNT 5,
4, HRKAFIARPLZTIN T 2BEREROEHZ O L ICRELTZREL, ZORHEZAIRE LI THISHE
Y5,
8% MiHlowiE

AN, tHARERPEAEEEIC BT 2 RO UL ED S, A4 OFHIC K > TEICEHEBNE L 7> 728
&, BERIEIMABRR O 720 D/NEH2HIEZ COI ZHRICIERL, COIEES, HMARXOMZHTRIET S Z &H8
TE 5%,

Bt |
AR EK 28 4 8 H 26 H 25 fiifTd %,

119



HA®RREXZER
REAXICEHLLFRER (COI) BEHEE

FHERA (&2R)

EEE

P S H

—AAEEIEN AR L2 S Rl (COT) L:Fa'?]*féi“ﬁffr:}’ﬁot()‘ﬁ%ﬂiﬂlJ%ZiﬁﬁO) 2 A

FEHEBITOWT, AFwSCRmR 2 bl - Tk 1FRIC D ML ORI BRI D%

MHECHI R & OFIFRAHBCIREE Z Rl L TR &,

ERSE S I F£H0 ~ =)

(ADHE)DZLENKEL . QHLEED
BE. Q&E. @%k. A CHAS

HEYREERE REEE ZLUOHE

@ ‘ZE.BERELGEAN | 1 DO E-HABCREND

5 i3
DFRIE £ 100 75 M LL L D FREN
1 DOREICDONTER 100 FHUE
Q@ HRK-EHLE DR, HAWIEZZEHRD 5%UE 5 - &
RE

@ HirHELED
1 DOMEFFERAFHER 100 FEUL H5 - &

ERA#
1 DO - CHRENS
@ #EE. Bl 5 - &
50 FAMULE
1 DO %k - CHRENS
® RE# £ i3
8 50 AL
® ZEEHE- LR 1 DO - A CHRENS -
P-4
ThHEE R85 200 FEMUE
1 DO %k - CHRENS
@ BEFWELE £ i3
418 200 FAMU L
BELENSDFMBEAFMBLOE
FEE 5 - &
FELTWVSi5E

1 DO ¥ - CHRENS
O k&, BERLE " - &
FR 10 FAEULE

MKAHCHEFITRHAENG 2FMRESNET,

120



HA®RREXZER
FMREGEECEFLERICEDLLIARER (COI) BEHEE

REHRA (£R) -

EIIERA PTG

FEIEEL

—MRALENEN A AR LS FIEEK (COD (2B 28tk K ORMAIZ 2D 5 2,
RERERBIZOWT, HERERE LM > TlRE 1EMICBIT 5, BENFICERT 5442 - M
PR & ORI CIRIE 2 FLH L TR S,

Exr I H H ~ H
(BEDHE)DZBEDREL. Q%SFEED
HETRERIF R EAE BLUDEE
BE. Q&+, D%, M vHEAE
@ ‘ZE.BEEEEA 1 DO % - CHREND " -
DFRIE £ 100 75 M LL L D FREN
1 DOREICDONTER 100 FHUE
Q@ HRK-EHLE DR, HAWIEZZEHRD 5%UE 7 - B
RE
@ HirHELED
1 DOMEFFERAFHER 100 FEUL 5 i3
ERA#
1 DO - CHRENS
@ #EE. Bl 5 - 8B
50 FAMULE
1 DO %k - CHRENS
® RE# 5 i
8 50 AL
® ZEEHE- LR 1 DO - A CHRENS .
P-4
EA AN [ 200 FEHUE
1 DO %k - CHRENS
@ BEFWELE £ i
418 200 FAMU L
BELENSDFMBEAFMBLOE
FEE E- I
FELTWVSi5E
1 DO ¥ - CHRENS
O k&, BERLE " - &

FR 10 FAEULE

MKAHCHEFITRHAENG 2FMRESNET,

= A H

EIREHA KA

121



1)
4)

R S & RO

(55 29 %& 2 T #ehriamCh S )

. REEANOERIIRN DL G2 IRE, —BAEEREA D ARERIEFER AR S AICRY, XOZFIT T TRIMNIT 2,

WL, 2) FEX, 3) HRESC (EGIHE, SEM=, BRoe v, #HERE),
ikt 2 —, 5) K, 6) Zofk

2. BRI hEEIc R KR DD DICIR S,
3. FHRCEE L-HEZZMNHE L, BHOWKIRIRERES CHGK, RTET 2,

4. JEfERE

1) HSGRSUEIIEEE, #FiikED00, BEFE L L, HEFEEMAEL CRRSSa2REEMEFZHV 5,
FARKIE A4 HIZMECHE L, 8005 (40 %x201T) OFEL T3,

2)  FEGHXIE A4 HARER WY 7V AR—ZADBEL T 5,

3)  EXOFIEEF IR [RE, FEA, EEEA, 3~5FEox—7—F (ML, X L0HEN)], P
(FFXDH), KX, WlEEREE T 5,

4)  EFFRXOARIIAES, MR X057, /R, B%, fwm, SR, REROFTHDIEE 5, FE AN DX
b THUCHES 2, FEGIERSG TIRAES, a6, B, i, SOk, MEOFHHDIEE T3,

5)  JEIFETIE, WFZEHM, MEE X OHE, R, Ao CIKEERRE SUPERE DT 5,

(1) ASGaXDE%E
400 words BANDX| « £ L DR IDEk%Z DT 5,
(2)  FSGRXDEE

400 AN DK - #7 L ORI %Z DT %,

6) XEOFHHIIZ, KHHPSMIZL -2, 1) +2) =, (1) (2) =, a*b=, a)+b) =, (@ (D) -, &
T 5,

7) B, FEHNE LT TiA (RS, S, M ELRIEES) ) o X 9 IR 5,

8)  HAfFlS IXEERHAIR (SD L L, BFR T IETHETFLET S,

9)  FIEHHK (COI) Df#EAE CHROFNICFIHE T 2 (COI e b TARMRICBEI LR X E COl kI 4
Wy FERHTEI L),

10)  SCERIZSIAIIC® S 24 L, AChosHETcAE TR L, SCfIc &SRR 5,

122

(1)

(2)

5, FHE - WEE - BIIRFICOVLTIE I HF I CHAZEL, BAEDREER T, $7203 “etal” T2,
MEbot, FE4  FE, MEEh, B, SIHLH, FITH.
(B 1) AW, BY FU, IEETS, M EALESEF Yy RY Y LY v BEOEBEEATE &R
FHTMEE RS IC5 2 2528, WA, 26, 8-16, 2013.
2) Benetti AR, Valera MC, Mancini MN, et al. : In vitro penetration of bleaching agents into the
pulp chamber, Int Endod J, 37, 120-124, 2004.
FEH X 2 BITROG A, FEA EA, L VERED, W, HikotA, R a4, 51
L7H, JEfT4.
MR IC & 2 BT ARDG A, FEH L gL E - RE/MREES &, b TEREDOMH, M,
fcktAa, HiGHEATERR T 44, I L 72, FeIT4E.
() 1) BEHTERER @ dOMREHIE, 5522 R, @B, $5E, 43-47, 2000,
2) TH &, FTIESE, SFoEek, SREE:H6% [MEBHES 7 Iy 740 —BHE/Mk
AT, AR © PRI, 55 6 i, DREESRIAR, SR, 215-221, 2013



(3) WIRFOLAL, BEES  BIRE4  BREA, - T&REDM, M, mhiks, Bk iEEl
%, SIHL7H, FBITH
(1) 1) Murray RK, Bender DA, Botham KM, et al. : {EKZEMEER : £ AL ATy B N—r3— -
A, 8298k, AL, HE, 402-405, 2001.
(4)  HIEh oL O, FHEd  RE, MEE4, &, FITE, HRH,
B 1) ¥ AL FTA P2 TICEDVEFEE LT N 7Y A 2 ) YEGKORER], BRHE
3, 28, 2016, HIlH,
(6) Av¥—%vy vz 7¥A FDOHAIER, R0 ilFH, URL (7272 ZH)
B) 1) JEAGEE VK 23 AR R IR BIE s X OV L NCPEaME, pefE - ARl (5 DL
b Ak AHE), http://www.mhlw.go.jp/toukei/list/dl/62-17c23-1.pdf (2015411 H27 H7 7 %
)
(6) Mol tl, HABARAMGERT, Index Medicus IC#ET %,
11) (BH) - Rl MERIHFEL RS E2RBRICERHL, RELRZNZFNTLI7740ET 5,
12) MEPIEEZ V254513, BEDOAELZ35,

5, EFZHNRETHVEIEIANVS Y XFEHEZETL, MANRELSA V74 —LF - avey 2%, FiEht
ROMBEES, MEARICHEZERXD R OEAERARMEZEXORREZ[/ DO TRIT IR S v,
s, TEIERICE T 2 TR O # ) IcE DL RN A AR R Z I T s fThb b D TR
NER 6%V, Lo, @wXhicldIns o&@RZ2B w2 546 AR GFr)) H52 07T 5,
T/, MHENREMAVRETE 2w L ) FABERELEZEFT2 2,

6. BAOBEICIE COI HEHEEZIRIEL (8-2) ), WMXONFICBT 2 COIREZ T RTHETS L,

7. FERIERFEIE LTLIHE L, FHLWFROZEEEN, AlfRIZZED R, KIER D 238 S N HIGEXR S

N ORHTIIRIEDI RN E D 2 b H B,

8. WehmITik
JEfE I E A — LV TEN T B,

D) R (B, P8k, AXT1 774 0I2F %) 1E Microsoft® Office Word (BAF, Word) FEXET 3,
I3 jpg F 7213 pdf, I3 Microsoft® Office Excel, jpg, pdf £7:13 Word TBR & ¥ 5,

2) B Fzv VAL, K, COLHOHEHRREFRA-—LX=U2568 7 yu—FLTHIT 2,
BAFICHEREHZ AR L, EFEAY TREERANSZHEZD I AT 2y 7V A FOFEEF = v ZHillc
Fxy 7L, g &L HICRET 2, AKHEEICILERHZERL, EH2EBOESL - BHA GHEACO W
TIIHRANIAE) 217V, FHERIERAIRFICATHS L CHRNT 2 (BRI RIEAE), Col A HE
FIIHR 7 7 AV & U TRIRIRFICER I L, BUARZ FERILREIN I FE L CiRd %,

3) 7 7ANAE, AT TEEA) _ THEA (RAFIGERUTI AR ) _ THEAE - K- R - 8%y 2L T
7 7 ANVEFRZ RS THRRT) LT 5,

Bl)  wWERT _REARY: _EfEdoc s FERET _MEAY _Kljpg s FERET _MEAY _ #iEHE.doc

4)  H7—HNFHLOKNEA 7 —F—%, €/ 7afilfLoREE ) 7aF—2 352,

5 BTA—NOH4 (Subject) & THBMEERMER X, £T 5,

6) BREME, SERESERESTER - hensyub@kokuhoken.or.jp 1263 %,

7 774N A RPKRETELHEORED 72 DFE T A — VP HEE LS4, FTP ¥ — %% o #6H
LAREL §5, COBETH-TH, £9036) © TFLRICHIEL, ZOBEIC7 7 A v2y7ra—
%4 FERIERTHI L,

9. TBHEHIF X 1 Mic> &, WD E23h 2 HECHEIE L, ZhzHhlE L 285a 3 eRE2H L2 %, XRE L
A7 —HIEZAHZBUELEAHLET 2,

123



2 X DARIA L 2230 TS IRER L 5,
B D 1250 xR E T 5728, 2Rl EdEFHAHLET S,
10. PG5 E & XD ERIMER B2 S HMRIKIEZ KL, ZUcBb 2BMIZEFAML T 5,
11, AGEIEHIE LT, 3H, OHICRITTA2Z L L L, REBHIUIKTIT 5,
12, KBt S NG X OFENEME E1EMENE, Copyright) 13, AR IRET 5,
7L, REPRELERDIRD 5 03T 6 ORI HOWGEDH - 72K 1k, REZHATHREL, BHliks W
W ZRO 2 2 L3 5,
13, FHMEEMYOEEHE - AREEHOITHZ HARRBREERICBRETL2HDLT 3,
14, ABEUNOFIH L BEDLEHISHERZBATHHEL, HERITIN 2,
15, AHUEIHE 295250 0HHT 5,

124



FEAERLE
1. HAWRBERARAMARDICTE O THREL WAL, FRPERE UTRIEL 20 hdh s ke,
2. FRPIRE, FRUH, FHEE TRES ICHSE IR T 5,
3. HRgPEoMNNE, HIN GEFIOBED), MK LTk GRROTE, R GRRERS 2 W IZIRRIKRE) & X
VB, fime 5,

=2
E2

HA MBI R AR MA S TR
SRS D FLER & DNICHR I %E4H
(55 16 [H] H A B B RA 2R & 0 @)
(FdFER - KA —FE£H)

1. JERARRE A4HIHEE L, 407 X20fTOEEZ LT 2, XFORESB U AA YT, XFOHEIFELET S,

HEE T, HE, FERE, PR X e RO 1R ICEET 2,

3. A, HEY GEGIOBEED), Mk Tk Galdieh), R GaiESH 2 WIRERKE) & X O0FZ, Ko
R LHE 28, 800 AN E L, ERHHD 2 B HICEHEKT %,

4. AKXz, TR, MREZANZWZ &,

JERNA 2 B alsiik (CD-R) ICAIL, HEFE S, B8, FBRE BBz 5,

6. FRUH, R TRED ICHRLOMEYSHFIC, e ETReEe (CD-R) 25T 52 &,

[\

(S}

U]

SRR 1 ACH - - - R

HEES

ERE BRI LR L,

RERE HEOOHNIALE, REFOFIBEMIEROLG 1, FEEE O %2 B ICET TR,

i : IEXOPTEERA 25T 2, ALV —7IZHARER L L, FRFHERICERL A2 RLAT 5 (HEX
M I L R 2 &), RREOHFENEI®S L,

EiR%  NEHKA4, (BPf, TEL/FAX, TEREA—LTFL A

JERSAE 2 #H - - - ASC (800 FEAW)

BEY) (GEGIOBE) :

Mt ETE GRIETE) |

R ARREED 2 VITIBRIRE) BLUEBR:
fhEm

ERHmEOSAIE, () DIHBEETSZE,

125



T S

WRMREE VRIS 2BEITTEAZ L2 AREELCBEVET, A5 TI1E, HEEREEED R ORI
FICBIT 25 R IERL TR D, SEOEFRICE > THERBERKE 22 2 L2HE>TE D 7, FAIEBNEIERE &
LCHHERRIZERELTED, BEOELVWEHEZENT2720ICRNLTED 27, MIEHEHEHR IHEREN 2% &
DUGEICEHE ST, IE5 - DN T Vv AZZE L RANRIREIRO O E T, WA ICHEFEICE VTR S
NTOLBAENZ7 70 —FDFETETHERECR>TVWELELTED 9,

AL, THRE) L) TRTOEBIERIC & > THERHGE - Bfio 1 LIcH S5 T2 _RRLZ %Y ¥ VLB EK L
TWLBEETD» L OBRFEEZFLTE Y £, MERFHERICE WL, FIZAIE, 7 AE—ABEIEEELR EDFE
BB IE R E ML, BEMPE DM L2 F— I N AR A LT AL v OEBERE, SIkchb2 FEy 7 H3HL
D EFoNTUET, TNSDEMEFICLD, BEIAD—RIGU FMABBEBRE L 2D, L) EELRE
ENFEPBOND LI RBEEZTEDET,

T, WETRTOINEMOEAD REREHE 2B L T0ET, 3D AF v = v VEMIZIIENAZ X v F DA
5oF, 724 AZF Y FE—MLLOOHY, FOINETHRBEBERERTZ I ENTEELIIChDELE,
¥, INOAF Y=V T —FICHBHACT 77— %2~y F v 7952 ETHERTIHT) 2B TE R0y
Ea—% ETHOYIalb—arv{T) IR, WEENTOMBEOLVWEOBEZERTEL L)1k
DE L&, 2HUCXD, REFHHORBESRER IR EL, BEAOFHHDBEE RO L D AiRICR Y, BE
L oGRS N, BFENOTBE L EE->TEY 7,

BB, BHEREOTTIESH O MICHKEL T EPRINE T, B bmBHERMIE, WICRToE#RE
X vF Ty T LIECRDREED 2 IBERM LRGS0, BizEETsZ LaskoonE T, Riknzo—
L), HEOEROERGHICAD L TOEHITE S 2 L2 H->TEB 7,

(WERE WHEE— 5

LTI S
Omim HE  OFfy W— &R
S ZNV PN = B R AH
W EH— (T4 M)
(OZHEE ORIZHE *fH$id)

126



RiR&E LUCIBMADEFEL

- RO EFEL
HAWBHREEETRAREEZE2ERITLTCOET, Bo THEBITHBLLIVET L) BIHVH
LEFET,
(BefrfitIH) #537%2% 2024%F 11 B4 H (2025 4F 3 H 20 HFAT)
(F) H3g& 15 2025458208 (202549 H 20 H¥4T)
c REMADLREWN

HAWRBE R ARDOXEGERIE, HF4EIT->TED £9, HEICHEREPBTFICICHE TS L
VET, REGDOTIE, BEMACLEIVET L) BB LLL T, AXBEBOHRLET DELH
WKLo THHEINTEDETDT, fiis 2 LA L) BHVLLLET,

(BHWAEbYE) —BHENIEAOREREE S RER
T 170-0003 HHHPGLEIXEDA 1-43-9  BiA TS €
(—H) FPeprfdz 2 Tel 03-3947-8891 Fax. 03-3947-8341

BHIZRE Ny I+ IN—) ODBAICOWTETRT

BEECREOTN WO TH b EF. HESHET S0,
R A AR AT, R 5 T 178-0061 S SCHBHLIE X ALY 5-27-11
(R 2 S R 2\ FAE L C o 2 5, MR % =7 () ATy 2 A 0359474781 (%)

HoHix, FHiE 2 (https://www.jaaccorg/) 3
UL TR A EBAINZES AT LA ZBU THHECE SO,

Reprographic Reproduction outside Japan

Japan Academy of Esthetic Dentistry authorized Japan
Academic Association For Copyright Clearance (JAC) to
license our reproduction rights of copyrighted works. If
you wish to obtain permissions of these rights in the
countries or regions outside Japan, please refer to the
homepage of JAC (https://www.jaacc.org/en/) and con-
firm appropriate organizations to request permission.

iR E X £378 £158

¥ 11 H 649 H
A1 H EEE A B RPN AR
i A& — fi
b — L= | https://www.jdshinbinet
HT A —) ¢ info@jdshinbinet
ey - R - (— ) DIReCRf =
T 170-0003 S EUHARELE X EA 1-43-9
Tel : 03-3947-8891, Fax : 03-3947-8341
(—B) e & A — L X—2 * https,//www.kokuhoken.or.jp




il
g
Hp
il
R

HHELZIER
AEEEHEER

= s 3 i hR %)

Ivoclar Vivadent ()
Ultradent Japan (%)
9457yt ZHARK

TS99 « AIAGS5A4> - A2 a—T— - ANJVAFT - v N M

9L/ )BT 2V
Y AT 1 HIVR

W —>—

A

AY—T LY v INBANIVATTHINZ—
TFTUoUTI4 AaFR
MR TR
Wro7Y<T 2L

S VAN =P YAL
SR N R (.
MxT1HILxY b
WA HES
HWEEtERES
WEY 42

WEY LS

[ EPZ]

(A+EIE)



BEGEETEREEREEAETSIHMLVTIZVY

CREEIELEE-
ENhWVWICITAS
H7U74/gﬂ51‘

n/ f’

£~3
y s I.L'n
.
B m A4 04T H5— g
) ? 10%)

(Rearscax shuicEis

CLEAR
|

;
)

Gl

® 71fi 8,800/ (44 8,000 .
B ISBNO78-4-263-447239 | “2
B i O-K 447230 - /e

i 5 -ﬁ; ¢ o

i F

I’Irl ' ._sr-.
inbr il LA o
r 1

BYFPAwFToIdATo=9d

2RI A—RKDIV 75 DS | A 3

e TFAVTFYIRT I ZyyEE, BEBEOFWVWY) -V TERESNT=M T v RIZCR
ZEATEREITT, RRBEBECRETCESHLWTI=vITY.

o A LERITZ T THL, INETHEOHZECTF 721 LAOBEL SEFEEICFHEL IS
EARD ST RBEUER, ERBER, A LI MZTZOEAA LI N T )y IR EDEH D FEEFE
TFTRMOEWVWEENTRETY. £, BEEZRERICEBETESDT, by —X7z7D1E
B/, 70EYaFILLAMN L —YavVIchHERETY.

D9l OVWTEEDT, BLHTDOHARTvITT.

GQUPAVTVIRTI=Zy V&SB!

GUVTFPAVTIIRTI =y DEEFIH
DHZEHETT!
2RTTOA— RO SEEFRETEET.

P Bl 5% YRR AR 3N S #k 7113-8612 SusBsrm=AS0iA 1-7-10  TELO3-5395-7630 FAX03-5395-7633  https://www.ishiyaku.co.jp/



GTokuqua
I—RDIBEVWHFALDSS g

ALZD0 7

ERFEAIL AV YY | RRER .

omnic ]

ZLZ=50V

SRR G LR VERIC@ER—ZNS 1T

oMmANic \ Llow

ZLZ=H50vo0—

ABEEOEWVWIO—4T.
FIE O S EIte £ TOMEL WEF (C A e

omnic \ A BULK

FnL=o0vo0-NLD

NIVIZATENSRVERICE—IETIED AT RE
(E{LRE3.5mmiA L)

1ARTVITA16& (C[F1L !

FLZ=20%
~ » =E = O ) =~ "
meesRALE 7 L2907 ) - XD EHFESEE HEA—YRIB5 ,
G A1 B2 02 A2 Gl g
BRFEA—Y https://www.tokuyama-dental.co.jp/omnichroma/
#Lz=v0% EHERE P& ¥4,000/1%84g(2.2mL) (BEEREHR) FEES  230AFBZX00049000
FLzZoOv 70— EEERMRY4,900/143g(1.8mL)  (BEEREIES) SI5E S : 302AFBZX00087000
AL=oO0v70-NIV0  EEERERY4,900/143g(1.8mL)  (BIEEREHE) 2EE S 305AFBZX00058000
= HEVEHE - R = [EERES
BRE FOVIF UGN LR X WeblcbL S SERH T
A # T110-0016 REHaREAHR1-38-9 ©M80120-54-1182 500~1200/13:00~17:00(+BRARES) “71777/57”’ |

oil 1% TEL011-812-5690 @fli & TEL022-717-6444 @X 7R TEL03-3835-7201 @& /E TEL052-932-6851 @k PR TEL06-6386-0700 %% [ETEL092-412-3240



Thinking ahead. Focused on life.
MORITA

JUST AT JILAZ 7 Z9057 5!

JUGTHAYFIINIAZTE/UITAIFTE2NEDHEHFEDEICKD
HENSIEXTUYIETTHIOD~DEFERENZEER.
BEBOYIIIZTRBICIDTEEDOMELZERELET,

INAZTFRY VSIS T~ %R
JUST A% F F-2N
e AFYFIIVAZTEENS

3XTUYIET
#1909 THERL AT BE

BT T FRKBEZERT

ﬂu A Do
EEET————

ﬂm P —
[ pr—

Tanns zicona

ﬁu T Zreoeis
—

utvL =18 I STVL  &14e [l HTML PLUS 8148
1Z#ffmiE 36,000~

RAEMER 32,000~ 1R#E(HE 1,650,000

HRYUBDEHFEBLEETDIENDBDERTDTFHTTHILZE .

OBHERDFEMEF. 2023F7A21BREDHDTY . BEMBICIFTHEREFZEINTHDEEA. OLERUNEEG.
OCEAICHULFLTIF, RRORIXEZXTERHF#<IEETL,

fRFs8: /UST A9F F2N —RNEH ERETAR—EU VERF ESRRONR —REFRR (VS 1) EFRERE
WRFE&: /UST heF JIIAZT7
iR 5T HmREHEYS KBRAH: ABRFEHTEKE]3-33-18 T564-8650 T 06.6380 2525  HRAGH HR#MAREMX LF2-11-15

7t

25B2X10003000014
—ROBIERVEINTIAES S v IR ERBEOHE ERERKRE (VSR D) EREERES 223AFBZX00185000 #[KATANAIMAZF @At/ UST HhYIZ-UST ROBRERTY .
T110-8513 T03.3834 6161 BEEGE SBHRENCVY— <EREREFEHFTA> T70800.2228020 (7U—1—)L)

B ISL/UST T LA
WiEHRT SKXAT  AIEFHARH HEIRATLSRES05-1
www.dental-plaza.com

BFYYFTIRAMLBLTIES WL,
CAD/CAMBRHHK (V) ORRBALEEHTT,

M CAD/CAMUL YU H
& 7 Rb—> 7 wamuenmass

EREREE RAES 304AKBZX00039000
MRRBBLARMN

HLWCAD/CAME

N — v
Ea—71U>7
EEEGE RIES 304AKBZX00032000
HRLIVEXAVE
MEBEML Y Xy MERVRBBRLAEN v
Ak t1_7__'f7.k\/F - o

BEERES B5ES 302AKBZX00026000

753 @y Xtreme

S H O F U [BLOCK]

. . . ' c : KEDBOEEMREERIBILH THERIES L,
> >
mim k #\E 0w PEEK (CAD/CAMBRMEN(V))

TREORY T4 It

[AZXINTEDA4X14 [@F]18: 7A4RU— 5fEA-¥28,000

BR5E& —RREIBFR RSN BHES
LE
k 5 , Ny S~ A BRI
\ vy 3 1 S N
E Iil MWEIOvY PEEK | &EEWIEIINTALY Uitk EmfseTES S03AGBZX00083A01

148132024 F 8RBT DIREERE MG (HEIRE) TI.

15RO B BRI ik B _ . o )
A _t 1; J\ nﬁ ©® 741 T605-0983REBHTRILKAETE LS| SR F— NEO(075)778-5482 Z{TARI8:30~12:00 12:45~17:00( AHR<)  www.shofu.co.jp
1; * Itﬂ* YA © 3745 (03)3832-4366 @ 5 EFTALIR (011)232-114/41L% (022)713-9301 /4 24 B (052)700-7688/ 3% 4B (075)757-6968/ AR (06)6330-4182/45FE (092)472-7595




kuraray

ALL
Disc

(A A=)

mA. BN, BEICSITD

— ARG T oo — /=

“*f“JlJ—b":.J
I RIN

i?ﬁﬁ”

¥ [ /U 795 DILAZF] (HTML PLUS, STML, UTML) DSERVEBICIHLES

JUSHE HSFINAZT AN JILF LAP—k

ﬂ KATANA' Zirconia YM L Yttria Multi Layered

JUIT HhIFOINIAZ7
SEEEREE ERVHINIAESIyIR  EREERREIES 1 223AFBZX00185000

ONE

BEMEAEICIA.
MEASNED—2o 70— 1L

"BEENS3IARTUYIET”

] —
g
— ! 7 ja ONE
P — | KA TANA Zircon
o R ﬂ
= BRIDGE / A2
F:. . KATANA —
— ﬂl‘i ) irconia ONE
e
S | CROWN/AZ

Block

for CEREC

A9F* J)I=7 ONE

T xarana Zirconia ONE

H9F®I)LI=7 ONE
EEERES ERHEINIAESIYIR EREEERIES : 304AFBZX00106000

YML &B® BE E#

NW. A1, A2, A3, A3.5. A4 14mm

B1. B2, B3. C1. C2, C3, D2. D3 18mm
22mm

® 98.5mm

¥BYIT—R, CYT—R, DYT—REFZFRETOEIRTY

H42 &R tLvIH
CROWN A1. A2. A3, A3.5, A4, B1. B2, B3, C1. C2, C3. D2. D3. NW
BRIDGE A1, A2, A3, A3.5, A4, B1. B2, B3, C1., C2, C3, D2. D3, NW

B B

OERIDIHRENBHERBZFENHUET ., @LHRRUNER. REUROLHFEGLEETZIENHYFITDOTHFHITRILE

V. @ZREAICRULELTIE. REDEFANFZUTEFTHIEST

J35L /Y57 5o5kR it

sELADY
&g 0120-330-922 =& 10:00-17:00
7100-0004 HEBFRERATITHG-4 HIEEIT—

[ B4EER5ET ] ISL/ U9 FU9ILkRat
T959-2653 #iRREAHAREI2-28

ISLIVITFUII
’XF7FVOTOYO—KR

#ROS/N—23>i0S14.0 1L/
Android9.0 Ik

ISL/VITF I
LINERX7ho v+

ETEB%E?JI]IKZBBD‘S

B {ED!

< (N9 F | @#HRARIE/ VI T HYNZ—USFROBREIETT .

PD65-01_C_210x280-01 07,2024



7 7 A N —53{ B0 CRo#1E 5

A - & - Lol
. IN=I9Y

A

1 7|:l _R‘ \.VA

b

—® _> O
TvFYTLAR
Optimal Aspect Ratio(OAR)7'-7/D’)—'5"&5E{§Lf::/a— [ =

77AN-BEICEZIEVRBHEICLN Y5y V{EEMFEER%E
RETIET HEPHHBEROBITIAIDEBI»FTEET,

*Optimal Aspect Ratio(OAR) 77/02—¢&ld
TANGME (TN -DBRERSORE)  ga @) oim
DRBEEICEY . BRI E RIFLIRIE — —"
HEFLT 57 7/09~ o L ga ) 140um

ALE2—REBICLB AT

B E AR RO BT Y R 7 %Ki

HEM AR E OB OIKE
2 a—MI7AN—OREERICKY .V I DR &Il

777740

IN-Iy7Z 70—

BEOTPAN—EFELVAVKEIIN T

WREHE (vPa/mos] BT  (Pal BiF58E  (vPal

KFHISEL
LR

BORETE

00 0.0 0
IN-IyJR Bt Bit IN=-IVvIR Bt Bt IN-IvI2R Bt
70— LAy aLRUANTS 70— LAy aRIAT 70—

BERBE BERBE RS TERME TERES

J——HRRPAIET %

ORFHENYLEWAVEIS YNNI FIE
ORFHENIEVWEEE S
®CAD/CAMBENHHBIEN (1 F—

w !
AVEI YT FTEOEH
SR Rudolf Novotny 4 (Slovakia)

i
FIBR FE ket

GCED=D;3

Bt

Loiay  ARILTS

TERET

X ERENEH

- CARIZCES

IFCI y 4
Y 4 Y 4 y 4

o o fSwile

for fheb
\Wo\'\}

oy Since 1921
20245 &
GCRODEEFIEMEH -
CAEVEENEFSIC

BRETFWNELET

[ GCro= #iBE |

FHE-XAFER 77N IO7TNIAVEI YTy
IN—IvYIR 70=" Knyoz—FK
[a%]VUY 3.7g2.0mUAE.TAYLTFVT T 75 RF v 73ME.
74T FyTRXy T VBTV Z0 7 A1
[#FLERE%] 1817 ¥5,800 —

ERFEA R I T S
WERAX A EEMH

Y—y— IN-IyyZ 70— N
BRI

306AKBZX00025000 R A

I R

* asmg
& fiRhIE © 2024 @120 31 E k)R

_.

e A4

LAY % TE

IN—IvIR70—0D coming
REFI&4RIT! soon

BEE

Prof. Pekka Vallittu #& B— %4 AR R %4 B St x4

rIVIKRZE BAERAF RACKFAFRR EfEA—HR
WERRE EHEFE HEARF Naot&#-
R R TP PF-BEEH BIEER
iR W NEH BE-RE
ALmE T FHEEF
BEET
US4 VEES 95
g)) A4 VBES s
ST ENE,
Y L—R TR BB

I At ks A BEK ss

oaBE— ks IR =R 64

BAERAS FALRFKFRR EfEA S EFEAE
EHEFH BEMRR Naot&g®t- A aF 8
PR TR HF-BEER BEsFR TIV=yy
0% HRENT, BE-RE BER-RE
1tm§T4ﬁE‘|§rﬂ-
AEHH and more




JAPAN ACADEMY OF ESTHETIC DENTISTRY




