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TILK HWBEN S, FRCESE I Y-PSZ &, B tEAv
LU/ e SHIHRERDT /Y ¥y 7 itk E & 8lE
I 5T EeMAREL A>T, £z, CAD/CAMZHWTY
NVaAZT7EYMIINTLT % & T, SESN 2 AigEE
DLRVEE LT L ENAEL > CThET
VNaZ 72 BEROMERF IOV TORE V1EH B
M, 2 HiE N O ARAE D Z IS DWW TR MRET L 720
Z23 R0 AW TIE YL a =7 8 (4Y-PSZ) 2 Fit D
AW EIEDS, MR & NAVE OB flC K T 58 R M
AL B EZHMNE LTz,

. J5i%

4Y-PSZ 7 « A7 (LuxenE2,GeoMedi #1.) = T 2,4,6
CT—S—AONW, Nz BELZ. NEOAEIEH
AN OIFEGIT2 Kt ORI S A X BE L
LER9mm, % 8mm, &L 6mm DfEMHESE L L
o, WD T —8—MAld 2, 4, 6° L, ¥x—Y VIBER
Yy T rv—k U WidDENTIZ3D CADY 7 k
(Fuison360, Autodesk #1) ZH W\ 7z, Nefld 3D AF v
J— (B4, 3shape tL) ZH W THE D STL 7 — X 2 BifS
L, CAD YV 7 I (Dental Manager,3Shape #t) 7 Fil T
FEl U7z, WAV IS % 5735 8% (E3000, Instron t) %
MBS (2500, 5000, 7500, 10000 [A]) % i
L, ffesREa#E (5500R, Instron #) 7% FHW CHER 1%
HWE U, S DEFE LI 50N & 100N & L, &liilal
B, 73— AICHK L 2 chdE 5 #0 0 (p < 0.01) 217
WV, TukeyETCEHEILZIT > 7. 7z, BN O R
& 10000 [ElFF D W, Y4, WAL iR ERED STL 7 —
2% IEREfk 3D X 3+ F (FLARE Pro 16M, TTS#L) %
WTHUS L, %7 —/8—C &I triple-scan protocol *’
EFROWIEEREDEZITV, WA E O EMUIKEEZ 7
F—x v ErJICTaf{kL .

M. R EHER

EWRIBOENE T — /=P KELXZTETHE

ICHERFTIDME R L7z (p<0.01) . £ 7, 50N EKRFTE
RIS 77— S —fiy LB R B HER SIS R E Bz
G2 T, 7—8— 1 6° KR IR 1D/ NE v o 72
%, ARGEZRDIEh ST,

WAV DEfRIED 1 S —< v B T XD, §XTD
T/ S—f TR RURE M DS A\ L 2L 5 T &
AN CHE= SR gl

DB )b a=7 KA OMER ) OFEBUPHE, ik
e SRR L7z 2 & C, Vb a=7 82 E Ok
IRIGH DA REVED R E Tz,

IV. STk

1) Yoshikawa Y, Tori K, Tanaka M. Influence of the
number of insertions and removals of telescopic
zirconia/alumina crowns on retentive force and
settling. Dental Materials Journal 2019; 38(4): 671~
677

2) Holst S, Karl M, Wichmann M, Matta RE. A new
triple-scan protocol for 3D fit assessment of dental
uintessence Int. 2011 Sep;42 (8) :651-7.
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. HW

HEOREWN WA LU A EH iR LTV R
TIAZ=WNELAVENT WS, /R DY > KT
FAZ—RBHETEENTHNTD 570, REICILWD
AR=ZANMPBETHZ T &, HEEETNCHEHAT S I
Fr TV A RS OBIHPRETH B T &k ERENE
WKZUhot., =7, Fo 7P A RTHWAZ & E2EE
L7z/NRDOY > RTIAZ—81FEL, FITXOEN
TOFHZE LT, MAOREIZ %21, Kk
FEBEDMi D > 72 & DA HE R E S X THIG & U THIFE
ENTV3. ZTTCAME TS VI
ANDT T A MUEEF 2 7Y A RTIT> T &2 EEL,
MR S YT HIRR OBk O FEFR R R DK & X H
EEEEY IV AT IC T B REME & ¥ A W5
TN RIFT BT DV TG LTz,

. 751k

BENSE LTHESEEEY Va7 (ET « A7
IRIV—t > NV s T A2, MyE) ZRIRU 2. /s
HEINAZT T A AT ERZAYEY RT 4 R Y
(IsoMet 1000) I T, #JIK (10 mm X 10 mm X 3
mm) RN T U, #alkl 7z g kst U gIcH RS
BRIFWIRA L Y~ (Palapress vario, Kulzer) T
LizbDZzake Uiz, #idmo7 o A MBI
MRS U (7 2 777, TRZ A ) ZRV,
K FIZTT7 IV 2 FHif% 29 pm (29C), 7L 2 Fhifk
53 pm (53C), VIV INAKFT I T 4 THT AN H—
Kt 50 ~ 70 pm (SYL) Zfifl L7z, £z, BLLHY
K75 Z % — (Basic classic, Renfert) & 77 )L X Fhifk
50 um (50L) BX T, FHTHT Y RT 5 R %— (Y12
WT I AR —]Jr, K&) &7)VIF R ZF110 pm
(110L), 75 A MUl Zi7hxwa Yy Fra—)b (CON)
D65ME Uiz, BB 7T X MLUIZIE) % 0.3 MPa,
WS B B 7 5 T 7 5 59 10 mm), WEETRERT 2 10 B &
UTz. 75 A MLBEBS 4 5 1H O 2% A & Z2 /N 26 i fH
X I5E K% (Surfcom Flex-50A, B &2 f WV CillE
Eirol., 79 A MNLUEZOWEEIZETIv I TS
A= (T ITIAR=T T, IS/ VRS
TRV ERWT, X275 7z, E2.4 mm®D
FIRERE — )V R 25l o was i FIcaRiE U, #a51E

LYVEAYNOFETVS, VIV /VRTTUR
JV) SRR U, HEERETER (Valo, Ultradent) & VW T =5
M 5% 208 97D & it 60 7 [ o ¢ HE 4 (F 19 900
mW/cm2) 2175 o, BASHEDN T T U725 1t
IKHNCIRIE U, 37°C T 24 REMIEHE RS Uz, B A Wiz
kB3 T REp R ER (UltraTester, Ultradent) 127 )L
FIFY NI TERO T, JOANYy RZE—FR 1.0
mm/min iC TIT-5 7% (n=15). 55 NIz FERIE 5 BT
ZiT-o DB, Tukey O L &E LB E Z1T - 7z (a=
0.05).

. &5 & H%e

KEFHZICTDOVTIE 1I0L Mm@V i (1.22 pm) 7z,
CON A &KWl (0.3 ym) &R Uiz, A WS #
DFERIE 50L MR @il (23.26 MPa) Z/R L7z 0
D, 7T A MNUEZRIT o T 4 5:F L BRI 2D
5N9, CON & DARBEERAENED 5Nz (p<0.05).
CORERNS, REMHEIE, 75 X MBI Lk
RN KELZBICH, HEE KELS KRB L, £k,
REORKZIHFABETOINE, FETHY Y RTIX
2= F 7T A FH MRS I8 & oI
AWESER S OEERD NGz eh 5, [HU
EDELNTVWE EEZSZ 5. E5IC, kD ES
FHEIC A B AREMEE Da Ve EZ 5N 5. LLEOKER
Mo, RS KOHIRE TV F RN TET T A
ML THY > R 75 A% — L [[% I S5O
B E LTCHHRNTH B T ENHE N EIE o T2,
S8, HTRAET Iy 7 AR E WM O H & 7
BIFRANVHE, RHFHE, LY VaA—T 4 VT ENERSF
B EADOBRIZ OV TG 2175 .
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I. [
W72 S 2 B R IR & B R DA 7 L THRERR
ETNBEHHICT K O EH INTHERE S N, 5 s B
H B OHERFICE 59 % V. KR S & [ERE
KA YTV NEHMBTERANTDORE S L BRHII
HELBRLY, 4752 FOEMTHOMIRICIERE
Ty vha—)VEf75 T ENEBEEEHRIN TS
LhrL, KRENOREEZ T TzA V7T 2 bEHE W
O J53 T i 75 5 B A B O TR 1 AR IR 2R s 2 . IS
AT IV ENLUTHEEICIED2KEIIC XD M
BN TR ARSI LTOENY, 2ol
A & BELEME OIS L OMBREL A TH S, &
WFETlx, MMM E2 A > 75> NEMEN
DOMBTEMEDZAL ZI S MCT B L I, IS Ah
EEBERIR OIS L OMFREZIATEICT S &2 H
ez,
L. J5ik
4 AEOMEME~ 7 2 (C57BL/6]) D b5 A5 — KA
l“ﬁfé}liﬁj L, SHBICHMIF R AV TTV M AL
CHEAKD 4GRS SHEEEEHANTS TS
/b%aﬁhﬂbfogN%%MHi%lHl@&y\
M, 8 H#ERTE A 7z, I&REE L CHAMH O NoD
TiE AT o 72 (3% BEn=6). HIZi# T8 OB HAE
i % 72 IC @Rk 1 Hific otk (Caleein © 20 mg/
kg) % f TG LTz, B, WaFimic SEAT A Wi ©
A7 T NEEEREETESL D 200 um (AL TS
RS YA 2 1S 2. B RE i O BiRE 2 SR B 2o,
A4 275 NE 120 um fE O G 72 BELO R & 8%
GE LTz, BLOEE Uz 50, L, SaD, HZEMNC 4 5%
L, BRI T 7z, HEFDOuCT XD HIREZEE
TIVEREEE L, HRERMNTY 7 b (ANSYS) Z AT
B IAERR O B & RO OIS 170 A K 2 SRR U (5 & &
REbYE, I EHIREE OB B> Tz,
I A5 & B
BIZREGHI D #E 5 T3 WU B EIE LT B 5 Bl il
MEAET 24 A T4 2 DEIE (%) & IRBHC LR THif
EREOBEM &L THEICE M- 7z (P<0.05). BIFEK
MEIEIE T H 2RI Nie A AT 4V DEIE (%) &%
MBS AR THEFOEM L ELTHRICE M- 2

?Department of Oral Pathology, Graduate School of Medical and Dental Sciences, Institute

(P<0.05). il el FE£ 30 RAFF IS EE A THaf B O SO
THEICED >z (P<0.05). EOLTRWINDEH/NRT
A—RILBNWTE, MBEICLSZARLEELZZRD S
oo, BB K O 5 RISEEE L TRE L,
FERS TG B TR E D> 7o A DEITHIZETIER
SRR S DHAS IS 229 B 5 IIRIS T & FER IS /113 AL R 52
B A Z B 5 C L 2SI LT, KifgE
THMEICK D BNICECTTIRISS, RIS T1H
I &0 TRAATERIC & D BRI BT B L7z
WS, ATV MEMEORBEISTTOREE
RIS 20 B[R m N T EA R E N,
O TRIEISRUTZERT A — X DM 3ERALIC LN
TIMEIC BV THIC AW EZ R L T cc s, fEH
KEOEN EF LD b, ABRIC K
D RT3 E [ 5R & R ORI, A>T 5 2 b
JEl pH O AMATE M & DBIRMEIS, Bl E N E S Nz,
CHIG TR 72 sURURL AR A R A RS B LR RSk
LA B ARRIRBEZIC RS 5.
IV. &3k
1) Proff P, Romer P. The molecular mechanism
behind bone remodeling: A review. Clin Oral Invest.
2009; 13: 355-362.
2) Flemming I. Influence of forces on peri-implant
bone. Clin Oral Implants Res. 2006; 17 Suppl 2:
8-18.
3) Ona M, Wakabayashi N. Influence of alveolar
support on stress in periodontal structures. J Dent
Res. 2006; 85 (12) : 1087-91.
(fRERAZ SR | WaER SR 2 LR E R
=, KBS 1 A2023-147C4)
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I. [

IR BE(X N E (oral hypofunction © OHF) i&, &ifnds
O [ RE O 1 7z it 97X < 2018 MR IC R FRUNER &
N, BETRWREMD 50T L, HEERICE
WTE O HERERE RS> TW5. OHF & &5 RiED
BHEPEICDOWTIE, TNETHEZDHEN LT
Y. L, ZOMEDLZIZ65KLU LD &S %
RHE LTHD, BEithazill 2 724, OHF OFBAIC
X5 EHFmOEMZHIFET LT, XD @iz tRz
WL L OHF L 2B IREICHT 2T TV ADFRE
ML EZ %, F T TANITEE 80 L, Lol & iin4
XIS, OHF & 2B REEDBHIMEIC DUV TG L 7z,
L. J5ik

WA Tl H AR b A5 A 25 22 D1 )1 7215 T 80 LA
LDOAAL YT RIACH B EH R, FEO R
FEE B (K - B EEEDIRREIC 9 2 98 A & H i L
T3 (VI TART 1, HARRFERZRMIEE B SR
&S EP20D-001). AFE T, FFHFAEICSMLE
140 % CEYFER83.7 + 3.07%) Zxt5ic, OHF 04 ik
&R OMEIRNEE & OBEM: 2 MG U7z, OHF O T
I, 7TIHEHOOREEEERS MR Y 292 L, 3HEHE L
L OEEIR R &S 72 7% OHF L HE L. Zoftho
AP E &, #EERE O —IINERE & U TER, MR
BMI, SKiH - WLAHRE, BRI CBEIRMS « @ IfE, SO,
¥E) 2 E RIS CHE L. RE OmBURREIX, RH5E
fie (MMSE), FE N HH BTG B/E JADL), #5 (e RRE
(WHO-5), BHEADIGLEEDOEHE, 7L 1 IVOEHKIC
DV THIA L, MMSE & <28, TADL i& <3, WHO-5 i >
IBUTZHEEEK TSSO EL, JLAINVIERAF v 7
VR LSTU EZRT LAVEEHIE L. Fatihix
OHF OB & — R FiE B X C 2B IREEDIHH I DWW
C, Mann-Whitney U BUE, y* M€ THAT L 7#2IC, A
B ARSI 2B IREDOIHH SN LT, OHF O
NEZ 38ROV AT 1w 7RSI TR L.
I A5 & EBH

W5RE O OHF HHEH 1 45% TH - 7z. OHF HiR&DH
T, OFEEEREREBEOZ YN > EHAX GO
FEREEBIEK T (91.6%), KE/TE (83.6%), KWENIKT
(69.5%) TH- 1.

— MR O LR T ld, OHF f9% # 1 OHF JEA IR 1C
FERERIEAERICE Mo 72 (P = 0.016). X/z2H O
FHEIRRETI&, OHF W& I JEARE IS LN, RRRIERED
K~ (P =0.015, FERMNHELELEEOKT P <
0.01), 7LA)lL (P =0.025) DXL EOHIGMHERIC
M, BEZELATLSHBHEOHGIEARICK
Mo 7z (P=0.002).

OV A7 4w 7 EES OB TR, AEEAEZR
TeADDREIREOHEIZ R T, OHF O At & F I
B L T/ BAKEDOK F(OR: 2176, P =
0.034), FERMAHFAEGHIEDMEK T (OR: 4.541, P =
0.001), BHZHELATVS (OR:0.218, P = 0.004),
7 L)L (OR:2.295, P =0.046).

DL EX O OHF ORI T LA )V alHIFkEE R £ D5
RELHHELTHD, 80U Lo EEICHT S0
RS RE D MERE DME HER fit DIE M RIF T R BN R &
nr.

IV. ik

1) Limpuangthip N, Komin O. Association between
oral hypofunction and general health: a systematic
review. BMC Oral Health 2023; 23: 591.

2) IKERST, R —ah, Wi —, EEEsh, FASOS,
KRR, HEM—E D, @i iic B0 B CIERAER T -
PR 2016 4Rl - EF i 2016; 31: 81-
89.
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CAMEREZCIRE, D0 MO TH S T &id, REIKE
% BAFICED ECTEETHS. A—F )7 L+ )L (Oral
frailty: OF) B HATIRBENTBRTH O, 202444
AN B2 X 0 #1758 8 & FHiliiL T 5 5 Oral
frailty 5-item Checklist (OF-5) /A& &7z . OF &
e rEEEE o EORICIE L, SIS Lxwve 2
BOTLANVRFINARDT, HkExR ERFIERLT
FEMRENTVS. LML, OF-5ICK->TOFEE
NIRRISRBHIC BT, EDLIMERERED & DL
ETFLTV2DO0EHENICE>TELT, ZNHE
SN, Wik RHARRIC BV T EIaRETmIC
SRARRES L R RERIIS 2 hn 2 2 BROIEIEIC IR % &5
ZB6N%. £, OFIZ DV TIHUKLE T w5 i 7%t 5
LR % <, hRNCERi T 2 BB 2GR E LT
zEid Dz, AWZEO HiE, Rz 2Z Lk 40 %
DU Sk 2 R RIS OF DFY LIz E L34 Lk

Mo e BEDOOERRER LT 5 2 & & L.
0. ik

PRI 2R e & s bl R e 1 8BRS TR 40 %
D EoE#FE 2394 (BET754%, Mt 164 %, FHER
72+ 131%) ZRG L L. BB ICIEKEORE
(I ERE Bk B, WG )1, HVREBIMRE, &T, 7V
O—AVBHERIC K 2 HEEEH, Lk S OMH W FLEESTAm
), HEAF v U Xk KCL), £ih, HE, k&, 7%
R, MBSt R a7 E0MERITo . F
7z, OF-5 GEEIK FZA—I )T« 7 FaFxT Ak
HREE) ZMEHL, 2D LY TOF & L. OF#
MR IERCY T, HEEREORIHEIC DWW T DR
% Mann-Whitney O U ¥iE T17 o 7z.
(R R A MR AR B K 986 5)

M. HEReE%R

OFIC#M L7zDid 1394 (568.2%) 725 7z, Mitfd (¢
Y+ SD) 1& OF %24, OF EX M E TENFh, Mk
FEIRK T BICDWTIX 26.4 £ 3.5, 26.7+2.9, K&E))
I DWW T 354 = 303N, 652 £ 335N, HLEICDOWT
13 27.3 £ 7.9kPa, 31.4 & 9.8kPa, HIFHERIC DV TIZ
114 = 60mg/dL, 171 = 72mg/dL TH > 7. LI NhoD
MHEBEREIC BV T D, BEICEEERRDE. £, 1k

B D OMHBERERTII A 277 CFEfE+ SD) I DWW T,
70.9 * 23551, 83.9 & 203 s THMICHEAZR
DI, BHEIREHEA 7OV T, 6.0 £ 26
R, 6.9 £ 25 RCHERZRDEMN ST,
ARFFRDOK RN 5, R REHICTHB T, OF-51C
Ko TRMIiE N7z OF ;& 3 IFA S H LI L T,
AT EHERE I DR E KR LTV 2 ATREME YA
ST o Te. e, BRI T, 2N
iR K B IHBEEDIR T LRdo 5N,

NS DREN S, OF DA HFRIARZ1T> TV <
PROMRFERT IS &R G A% T LRI NI,
AW E D, OF-51C &k > TOF TH % Lifli & Nzt
FHOLREE R, OFICERS Liah s Te@F el Tt
JERERED 5 BRICIE ] LIHBEERMET LTS C
EMBHEMICE S T,

AWHEiE, JSPSFHIFEL JP20K 18835 DBk &2 52 1F TH
i Nz,

V. ik

1) Tanaka T, Hirano H, Tkebe K, et al. Oral frailty
five-item checklist to predict adverse health
outcomes in community-dwelling older adults: A
Kashiwa cohort study. Geriatr Gerontol Int 23
(2023) 651-659
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I. [

F—=F )T LA EEE DR T LA JUDTA 3 -
FECV A7 EOBENHE MRS TED, SED
BN SEANE RO FEHSFE L LTHRA,
R4 & RIRRIC HERSRED IV T r 7 721195 T &N
FBETHZ Y. A=V TLANDELVTF v L
T, OFI-8 (Oral frailty index-8) B FIF X, Bk
LRPDICAS VSN TWS 2, OFL-8 B EWL L
B0, A=)V T LAIVD) AT MR ENTZ5E, th
RIHERBEIC T LPERSRER FAE DB D 72 8 O L1 PR RE RS
BB RZG, TR RS A Z TS N
fisEns. LML, OFL8IC kB TF w7 &
JERSREX FAED W & ORI OV TIEAHESRE S
V. TTARMZE T, RGBSR EIC BT S
MR 2 170>, OFI-8 & IR AE IR FAED B DM s
R OIS DOWTHIFAT S C e ZHNE L.

L. J5ik

T5IZ 202142 AN S 20224 12 HDORIC, FEHERIA
OB T, 1 AHOLEEAER N EDZ KD 7=
SO IERSHERS SR 7 17 - T/ kb i (n=110)
& U7 AEEE G, i, YISO BERARER, O
ERRERS M DA I (IHERE AR, IRz IR, BB,
B, BV EEMEEE, T, HEEAE, W &G, OFL-8
DRBE Uz, CIPEBEREICTREDOZ M & OFL-8 D g &
DB, CIFERERERS S A O & OFI-8 O sS4 & D PiH
KOWTHH Lz, MW TEE 2HAY AT 1w 7
[ Hr, FEER 4T 3 & O ROC #hifi e W, A iR
FIART5%E Lz,

I A5 &

2O Y AT ¢ v 7 [k K OF5H, OFL-8 D& RN
FWVIE IR MEE 2B hed < (Fy Xt
1.76), £7, ROCHifM 5, OFI-81C & 5 [IEHRER T
JEOME D= DY A v b A4 7l 3 55 (AUC
0.77) &> . CIFEEEERZEMRE OSBRI OV
T, BRI ORE, LI, WED, wEk, THE
FEBE, TR N HEBEDL R A, OFI-8 O S & 5 25 7 B i
ZoaRUTz. £z, SMEEHOZLEH S, FAEOK
RAERU . OF1-8 D& FMN LIEHAE K NEDZ WP
BB OMEEER R e ARICEB LT &h 5, OFI-8

FIEEEX NEORINICHE R TH D, £z, Ll
B, BEE KT, THIRRERER T, Wk N EEK N ORI
BN TV AAREIEAVRE S Nz, —7), ARG MEZR
Sl o e, OREBEE, SEOEHE S,
OFI-81c & B M IO ATREMEAE 2 51, IfERA:
P BERE 2 R Z RS RIS YIS RIS % B TEE X
SNz, FRHTEHEAER, MERPIE & [FABRIC THIE e T
ICBWVWTHERFEEIZHS>TED, @RHo7 L1V
MR CTHEEL KD, HIRIC, OFI-8 D%k TdH % Oral
frailty five-item (OF-5) ¥ Cl&, 5 DDV T F v ¥
HEEUT, g, HIE, 9, MERIC A T, S
REDHICE EN TV S, AWISEd OF1-8 DR UK %2
WSS L7e 1T, TDORERE LTO OF-51c HfkkE
DEENTVRETLORNNEEIFHITZEDEERD
nr.

IV. Sk

1) Tanaka T, Takahashi K, Hirano H, et al. Oral Frailty
as a Risk Factor for physical frailty and mortality in
community-dwelling elderly. J Gerontol A Biol Sci
Med Sci. 2018;73:1661-1667.

2) Tanaka T, Hirano H, Ohara Y, Nishimoto M, Iijima
K. Oral Frailty Index-8 in the risk assessment of new-
onset oral frailty and functional disability among
community-dwelling older adults. Arch Gerontol
Geriatr. 2021;94:104340.

3) Tanaka T, Hirano H, Ikebe K, et al. Oral frailty five-
item checklist to predict adverse health outcomes in
community-dwelling older adults: A Kashiwa cohort
study. Geriatr Gerontol Int. 2023;23:651-659.
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1. HW
J 4 Information and Communication Technology
TH A, e b 5 0 22 MR Rl E 65 1 F5 10 2 o 7Y —
WELTHHERED TV S, RN RR AR ED
EAEGHERZILE R LTEO, Wi - MELEB 1T
2B, TNHEHWA Y SA VB EEEDER)
PEDMRGEE S NIRDH TS, BB, 27 Ly MaAZHw»
T LOBENEEZFHT S LiIckb, Xy F
YA R LD OEEBREFMG A TRETH 5 L
WEENTVB. 2T EehD, T Ly MED/N
PEARIR R &, RE A ZRBEREIC X o Tl Y xR B D%
BNHIREND T D2V, JEbt - fifk « JEEE THRE
VG2 IE S i 2 i RHERIC DG Sy —)b & LT
fENs. —AT, Wbt - G - BEFRESREICS
WTREBEBREFENZ O EPALNT VBN, T0D
P0G OB 2 SRR AP 2 C L IR T H
3. ZDizs, BilElEk T R OELIBEBEO L EE
72 bR R Bl AN E I HI T E UL, R MR R
X ORI ATREIC R B L B XA BNE D, HEHOD
B O Rl Z Bl L THRET LIRS RIEEA LRV, £
T TCARMZE TR, NV IR RIS X 2 Bhmisd gz v
1= B DE DM A NEIC DV THET LTz,
0. 75k
e m%ﬁ2m4$4ﬂﬁ69ﬂifkwmk?uﬂ
FKnDH’“%ﬁE%@ﬂ%%a‘) i D 5y [ i 52 1 [A) =L
Jonf-BgRsEHE L L?‘L -’;‘11 PTARICT1%
@uﬂEEﬂib‘ $Pk DL D REAM & /N IR 2 & B WD
e 21T, RS MEDOLENZZ5 L T
720 1% O b BB Bl AVE] ) T D 2 i O B O FE Al 2
1T 7z, OB RIS OENINC TV, DN
i IR R R L= b2 45° &J@‘Hé’éhﬂt
THMEL, NI 2 bk OHMER: - 208 F 2 i
fe. Fie, TSNS T, {HROWETH - ﬁﬂrﬁ&hﬁﬁ%ﬁ
0)1‘% ST o 1o, OB OFMGIC 1% 5defects ¥ &
, HEB R RGIC RS T k+F vy VU T L—T 3
/%ﬁof_. b, PEHBEBROZNZTNICHBWT
Bt I X CBi_EIC CTREM L 7z 5defects D& RO
Bz A7 < OMMBGRETHEINL, 5defects 7%5IHH
D—HEICDNTIE % —HEZHI L. KZEidmE

MARZMMER S DKEZ T 7z. (2024-083-
B).

. #5H & &5

SRIOWFEICIE 36 % CEEFE# - 84.4 7%, HME134,

M 2340) MBML Tz, 5defects el sic BWTIE, -
M Tldr=0.897, FHEHR Tldr=0.785 & il
BEOB @ IS BT B RIS & WA 2R .
5defects ZRPAiF H D % — B3, L5EH LU FHE
OMARO A, 3R OHMERFOIHHE T 100%, N
M OLEDHHT96.6%, RN OHER:, WFE, %«
EAMEROIHET93.1% &% o 7. AWFZEICB N T,
L RFE &1 5defects BRI BN T EWHHEI 238
W, B BB 2Ll OEOF M OGN PEARE E
Nic. —757C, EHFHEOWHE L ZEMbE DKV %—
BORZR L Teh, BFEIC 00 Tld N LB g 2 i i
f&7%, By LTy RR R RE & U TR LATEid % C
EMHELOATREMEDE 2 5N, LEICB VT, Bhiliz
EHEWNETLICKD LA MO E 2D L HAEAHE
THoleT W, KOBERUGTEICDEN>TceE X
5N,

IV. SHk

1) Yanagihara Y, Suzuki H, Furuya J, et al. Usefulness
of oral health assessment performed by multiple
professionals using a short video recording acquired
with a tablet device. J Dent Sci. 2024;19 (3) :1699-
1704.

2) Hummel SK, Wilson MA, Marker VA, Nunn ME.
Quality of removable partial dentures worn by the
adult U.S. population. J Prosthet Dent. 2002;88
(1):37-43.
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E%ﬁ%}\]:ubi#@ééﬁkﬂﬂb\% TEEMEELTED,
SIREHRTHVZRICIEHIAB XTFBEENIRKE VT

EMZV. G, 3DTY VT 4 YT EHOFREICLD,
BEMEDPELER LIS WY )V T ZRMEEFT %
ceMageL &0, BEMEIME L2V a= 7 Nk
DOTFYA v L HENAREL x> Tz. 3DTV YT 02T
BRIV THE LU T, MEMEON SR AEET
H 0, BER M OFMESAMR OMHEAIC iz, 2
FEEDAITE UTHRET 2MRFFLICK ST, KHL Y
VEDEMMNIRE RS S T EMNAEEICK STz, T E
THRARHZEMERET S V)Va=7 N T HOEEED
AN LHOIRKE I RIET B DOWTRELTE
AR ECT SOPN D & UTOREEFLOY A WAL
uODﬁAkFFE“*LLb’z THEBIRNHTHS.
ZTTAWIETIE, 3D T U Z—EHWTEEL fzrh
ZRGERETZ VN AT NTHRHOBRELY 1 XA
THROIREEIC TS HEZHAONMCTZ T ZH
& Liz.
. ik
NEAME - KAREBR LA TR T — 22 HW0T,
NI i ze s 2 1 5 U 72 B2 1.0 mm OR&aF T — X
ZER L 7z (Geomagic Design X, 3D systems). e
S B2 E, FHIEE & U IO (MB), MO
1?J$ﬁ (ML), jat,0 g 51 (DB), a0y i 111 (DL)

B U, N MR OARFELE%Z 3.0 mm & 6.0 mm
‘:"%Ltzﬂﬁi@uxﬁrT 27 ERR LTz,
FREn=10MoO )V a=7 N\ Ttk 3D 7"V > Z— (SZ-
1100, SKFine) THIEL, Wiz, Herk (BilE+H K U BE
) EiTolz SWELI AT O EEZNE L, JHf%
1oz, 20, I KM AF++— (D2000, 3Shape)
EHOTIERLEZEANTRHZAF Yy =2 J L, iAo
SUWET— 2 2HS LTz, AR, &atr— 2 L 8UE7—
ZOBEREDEZITWV, 7Y 7 bY 7 (GOM
Inspect, GOM) ZHW\ T, &EHlPEHIC B 2 B IRGR A
ZEH U BoNTBIREREN D HE N O HENZ
AL, JEIRKE D L2175 72, ERB X UKEMAD
BHIE, HEMEOHGHAHTICIE, Mann-Whitney U
Ex Wz, AREkEXe =0.05 & Lz,

/\Iu@i;liSO mm#» 1.71 £ 0.02 g, 6.0 mm A
1.54 £ 0.03 g T6.0 mm DAL, 2 5 THET
PNEEAEZRDT.

FEARKE FE D LI 5 T, 2EmIC B 2 &l
T — 2 BT — 2 DM -59.2 pm ~ 104.0 pm
THo7z. ML & DLOEFEIL 2 S/ THEGTHAINE B
RO Tz —F, MB & DBOEEIX 6.0 mm D
FhE L, 25MMTHEINAEREEZEZRSTZ. 3.0 mm
&£ 6.0 mm & DM THBEICIZAEZRD T - Te.
PREFFLEE 6.0mm D N\ T8 (& 3.0mn & FLig U T TRIRME &
WEL, BELTE2 EARBE N, IIRMEERA
THAERA T 1) — D5 & HIKHEMOERIC K > T#F
BEZILHENEZLNTZ. 3.0 mm 6.0 mm XD
EMRFFALOERDNE VT D5, YR N TN
HEICZAZVU—=DERELRT L, BELIZATY =D
REEZXTNEE 5[ @EN TR ENT. £z, 3.0
mm 3 6.0 mm & Ffig UCHEIEm Moo A T A k&
<, BERRUIUE DB 213 R N\ EHEZ BNz,
PEXD, RFLTA X REVZEY Va7 AL
WO EL , Va7 N THOREELY

A RFANLHEDOEIREEICHETZ RSN E
73:'3 f;.
V. ik

1) Kobayashi H, Schwindling FS, Tasaka A,
Rammelsberg P, Yamashita S, Rues S : Effect of wall
thickness on shape accuracy of hollow zirconia
artificial teeth fabricated by a 3D printer : ]
Prosthodont Res. 2024
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AR, BESEERMN S Ul aRER 7 L — L
T— 27 OBWERNEIMLDDH 5. EIEOKICITHEED
L——DHHEMN, BN AEDOMLIZIRT A—XH
TR T R EARELEDE D). TNEDEME,
RO IR ICEBETZEENTWS. LML, 7
L— LT — 7 BERNIC )85 R— R 2% U I BR OB IR
FfEZICDOWTE, RETAEREIDEEN TR,
AKBIZE T, BEGEIED/SS XA—RIZHEHL, 185 X—
REEHETDHILICE > TERBHES DR LTS L0
IWHOE L, TNEMEET ST &2HNE L TR
e E T U 7z,

0.5k

FERAL & UC, Kennedy 11 8% 1 K85 5550 9 41 /R
JERRL BN U fe. B R 3 v - — TR, CAD Y
7 I (Digistell : Digilea t:#4) | C3Z5%EiE & LT #34
(FDI2 M1 EF) IS —H—RA T T AT, #371c) 7%
FAT, #45ICRPI Y S A, Ktk e LT VAV
=T Ul (RatT—%). &itT7—42%d Lick
JE g A% (EOS M 100 Dental : EOS #1#1) % FHWC,
IV b7 u LGSR THEEIE 21T 2. EIEA
JERLANET Sy M T+ —LEETEL, YR—F
WS AR DR EEHEmEMN E Lz, BESEERDO/ISS
A—% L LT, lContour: FEIE I EIBARD Y E 7%
VARG %785 X —%& |, TUpSkin : i&IEAAD L1t & D&
BB MY %835 A—2%& |, [DownSkin : EIEAD R
MEDORMMEZBOMNICT BT A—F | ZEHL, 7
L—LU—= %8B LT (WARLINTG A—=2)., —F
T, A= —DHRTZNNTA—2DEEDT L —L
=2 &EK Uiz (WD A—2). &, A7
v b7+ —=LEICTKRTDERL, 551y kA
U7z, W% ORERER 7 L— LT — 7 & T
2% v F— (ATOS 2000:GOM #14) TEHAI L (il
T—2%), &Y 7 b U =7 (GOMlInspect : GOM #:4)
TRt T =2 LETF—2DERQEDEETY, B
REMEZRH U, FHIEBM R T —H—R T T X,
V525 AT, RPIY T AT, Kk, A&
WERYF, T 4w aX by TOR6EME Uiz, A
WCRIBIRFEME S 2 HE L RIS/ THRGE L7z, B

ARG T — 2SS 2 WE T — 2 DEH, R
{87 A= 2 NTORETF—XMDAMMEE EHR LT
FONTHE LREED O RERM MO LK ZTT 5 728
IZ Mann — Whitney O U & %2 Fl W CHEGHENT 217 -
7z (a=0.05).

I AR & B5

FRT A—ZDHEEF-0.12~0.11 mm, JZAX LS
FTA—RZDEEF-0.15~0.12 mm TH > fz. #IHI
TRA—=RENAZLINT A—=ZET, BEIIIHEHEN
HRGEZRSDTE o Tz, KRS A—2T0.00~
0.05 mm, 51 A% L/3T A — % T0.00~ 0.06 mm
Thole. TISTRA—=REHXZLINT A —=ZET
WEICHEIANERAZRRD A o T, —T5, AR L
INT A= TOBERRHEIE, FIART X=X TOER
XD 10~ 200%ENiz. TDT b, KRFFETH
ELTNRTRA—=RITT 2 T & TRIERIRO M F0®E
IR b DOHIPEMW IR TE %, ABF%EH 5, Coutour,
UpSkin 35 & U’ DownSkin D35 XA — 2 DZFHEIZ T L —
LY =7 OIS IS B L > T, 5%, /85
A= RGO ZE 2 X OISO B 72dic, 2l
BT Iy b T4 =L 5DYIDEELIC KB IO
WTELZLMAZINA S TETHS.

V. &3

1) Zhang W, Tong M, Harrison NM. Scanning strategies
effect on temperature, residual stress and deformation
by multi-laser beam powder bed fusion manufacturing.
Additive Manufacturing 2020;36.
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Effect of autoclaving post-treatment and thermocycling on the

optical and mechanical properties of the 3D-printed denture teeth

resin

O %k, By Ay, SHHZ MR, s @3, ANTHI KHANH NGUYEN, <

v

%

R KRR R AR S W 2e Rl m i i Rl22 o0 B
WU SHANGLIN, Komagamine Y, Hada T, QI KEYU, AN THI KHANH NGUYEN, Kanazawa M

Gerodontology and Oral Rehabilitation, Graduate School of Medical and Dental Sciences, Institute of

Science Tokyo

Purpose: The purpose of this study was to evaluate
the effect of autoclaving post-treatment and
thermocycling on the color change, translucency and
hardness and degree of conversion of 3D-printed
denture teeth resin.

Material and Method: One hundred disk-shaped
specimens (10 X 2 mm) and 30 bar-shaped specimens
(22 X4 X 2mm) were designed and 3D-printed with
denture teeth resin material (Dima Print Denture
Teeth A3) . The specimens were then processed
according to the manufacturer's instructions and
were also randomly assigned to 5 groups according
to different post-treatment protocols, including
autoclaving of different times (4, 30, 60, and 90
minutes) at 121 ° C and no treatment as a control.
Subsequently, the specimens were subjected to
thermal cycling in a thermal cycling device (K178-
08, Tokyo, Giken, Tokyo, Japan) for 10,000 cycles at
5and 55 ° C, with a 30-second dwell time and a
transfer time of 10 seconds. For color change, the
color was measured using a spectrophotometer
(Crystaleye, Olympus Corp., Tokyo, Japan) before
and after the autoclaving, and after subsequent
thermocycling. The color differences (A E) between
the aforementioned two time points (between before
and after the autoclaving and between just after the
autoclaving and after subsequent thermocycling)
were calculated using the CIEDE 2000 formula.
Translucency was calculated using the average
CIEL*a*b* values measured on the black and white
backgrounds. Vickers hardness was measured using
hardness tester (MVK-H2; Akashi, Kanagawa, Japan)
under 50g indentation force and a 15-second dwell
period. The degree of conversion (DC) test was
performed by a spectrometer (FTIR-6200, Jasco,
Japan) after autoclaving. All data were analyzed
using Tukey’s HSD post-hoc test to compare the
outcomes between the groups. (@=0.05) .

Results and Discussion: The autoclaving group for

30, 60 and 90 mins had significantly higher color
change, Vickers hardness and DC than the control
group and the group of autoclaving for 4 mins. After
thermocycling, the group of autoclaving for 30 and
60 min had significantly higher translucency than the
control group. Moreover, the Vickers hardness of
autoclaving for 30, 60 and 90 mins higher than the
control group and the group of autoclaving for 4
mins. The color change in all groups did not exceed
the clinically accepted threshold (A E00>2.25) .
Autoclaving for 60, 90 minutes resulted in a notable
increase in color change. The water absorption
during autoclaving and might affect its color stability;
furthermore, the water absorption of the material
increased the migration or adhesion of pigments.1
After thermocycling, the translucency value of the
autoclaving group for 30, 60 minutes increased
compared to that of the control group. Autoclaving
post-treatment enhanced hardness, and reducing
surface deterioration.

Conclusion: The autoclaving post-treatment
significantly increased the color change, surface
hardness and DC, and no impact on translucency.
Thermocycling significantly influenced translucency.
Referencesl. Imirzalioglu P, Karacaer O, Yilmaz B,
Ozmen Msc. Color stability of denture acrylic resins
and a soft lining material against tea, coffee, and
nicotine. J Prosthodont. 2010 Feb;19 (2) :118-24.
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HEmttRIc BV T, @EICE 3 DN TEMHER
MEFAL, WRZPCRMET T 5. FiC, 75 ET%
BERIFEFIICKNL, iz, MEEEOHAENEL KD
Tehs, SBRIEHMZHRETORMIKE R RN HE
TH5. FilflZHE T, BEEROBEEEICK ST
PERDIEIEIC X B REBRL R EDN R LA DD,
DN DR EM & <, BE OB DRWVIREED
ETH 5. HERBEIC K5 REBIRZEEEILZ DR
D1 DL LU THEHIND D, HEROE R0 MEIX
JEMETT, BRI T OHREMREEICIIMENH 5. ik
i, AR E N e N X & v F (I0S:Intra Oral
Scanner) MR 4 EHIFEE N, HBE N Z W2 25K
RKEBEIICHT 2 EWA[REE R D, F27 2 A L
RIBBEEE O E L, {EROMEOUENTIFE N
5. F T CTARWIZE T, 10S & W23l @2 ## T D4
IRFEOEIEIRIC BT 2 TlirIpst & LT, R RE
DIcHDI0SIC K B BEORAE W D AF ¥ > O %
FHlid 5 L ZHWE LTz,

0. Jjik )

SR (= > U, B, HAR) DD EELT |
B 42 {58 K 7% ki % 10S (TRIOS4® (3Shape, Copenhagen,
Denmark), TRIOS5 ® (3Shape, Copenhagen,
Denmark)) ZH W TEFNEFNAF ¥ V2 7o 7. i
14 Lle, ZF v 28R, FRROBHEEIIOA
TokEfllm, wam, dREMoZzNENNSHET 2 4
& L7z, TRIOS4™, TRIOS5° T, & AF v »/SRICT
APFORF Y VT oTe. AF ¥ VBIC, 5ETETOD
oo, Boo Uy, T— 28R L. £, TAY
kw723 % F (E4", 3Shape, Copenhagen, Denmark)
KL BAF ¥ 21TV, F5 NI STL 7 — X 2 Sk
ELT, I0SHhE/R6NESTLT—2 b ERHDEY T
k (ZEISS Inspect ®, 2023, ZEISS, Oberkochen,
Germany) Z IV Tl L, EJE &K E O Z 1T -
fo. FHEREOFFALNZF 0. 3 mm ICRIEL, RN 4
EEREIC X YT > Te.

. f5 & B

FHRAF Y F 2L LG EOI0SICK S A
F ¥ VTR, FAENZET 0.3 mmOFPITENT, N
£ 0.00-0.15 mm LN DEIE LMK 2R D 83-99 %,
NAEE0.15-030 mm N TAF vy TEREGN
1-16% L WS FER E > 72, A7+ 0.00-0.15 mm, 2
#+0.15-0. 30 mmICBVTIRESDXRHBH, %
PR HRICHIT B 98 WRIFAENE+ 0.3 mmUNT
Hole (K1) Tehb, BRMCIFARETHY,
HERAmWEEZ LN, —F, BEIZDWVTIE, A
Fy VHIC—REOENDZ120, T LEREDN R
WEREABRWVERTH > 7. 72, 10S DHERER A
Fr UNRICK D, BEEORZITEL, AF v REEICH
L Tl&, TRIOS4® & Fris L TRIOSS "M WS S AME 5
nr.

k&b, 10SIc &% FBHERRBERDOAF v L, &
MEHEIELL ED, B2 —EU LOBEEERGLND
ZERHALNERoTE. TDT LI, FZETORE
R IBIRIC B B I0SOEMIEZRBETZEDTH
5. LAL, FEHTIRAZZHEER, b LOEED
JBREIC K > T, BAa->HEENME SN D NS H
B0, 5%, EROHESOEE 2 AN 5, MET 58
EhdH b eEZLNT.

TRIOSATF 1] TRIOS5F 1]

10000 10000
£ 8000 £ 8000
£ 6000 £ 6000
#4000 #4000
I 2000 i 2000
0 0

+50% +100% +150% +150%< +50% +100% +150%  *150<

RERE% RERE%
—e—TRIOS4¥EA] —o—TRIOSAM A H —e—TRIOSAIZ (] —e—TRIOS5#{A] —o—TRIOSSK & TH —e—TRIOSS I ZE 8]

1 TRIOS4 & TRIOS5 D& i fk 2 D Lrifig
V. ik

1) Satoshi Ishinabe.
Denture Foundation under Occlusal Force.
Prosthodont 1991; 35: 111 ~ 124.
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WTAED CAD/CAM Hithi OFEE M FIdHHEE UL, &k
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RAGHF D HISARAIG RIS ERIGF TlE, £ERL T
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ZTT, IR &N TEA LA IRRER, G R
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T5TLT, KOEHICKEFREMTIZZDTEED
meEZ, KLk

FBITAT o TR B 2 Bl DWT, BRSNS
SN0 THET 5.

JEBI 1
B A A RE 5]

64 mtt, &E7 LIVF— L AR, BikOEER
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FHICOWTIEREGFEENDEL, & 7 LIVF—H
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FUFy =Bl E Ui WEBRBEOBICMERL
7 bk B R e E R i Sk & U TR LTz,
FHOBEEAEEZE THATYF TAF YU, K
ISR U O ZF v T =2V T~ ETERS
b, G e ER R OREE TV EEL T, R
LCHEBKZREL, HEER L LHAEHZROER
HbhEEITV, ZHOSTLT—2M5, 3DV & —
TV RLIENA b Tay 7 z8EL. T b
U7eNA b T a7 2 EERICEIRES L Y I T
EL, INEACTRERSZIT-> 72, (KD

e 2
RS AGEWES]

T3 A, LM OM R O&E & H\ AR %z
FERICRRE Uz, 222 OR5 R, A EROIK R 2 5 3
ITIRZE N DA AT K 2 MR E & HW U7z, Rl
e LT, REAREZRZHETZLE L, BEFHZ
ZTAZBIS, AT v YL FEEMABKD 2
SV EBEETEZ L E L. XHEWEREIC ET
R EHRETV, HTHAF v F CSTL T — X2 255
LTz, Tzl &R IREORAI D STL 7 — X
CHERQGDE, BEKE, mEHEE, BROERETO
BRIBRED 27 DINA h Ty 7 & EWE LG RIS %
Tol(RD). 75907V ITFNEFNEEL, Z
NHZWMDIAR, BEKBREEDO DD L FHHE
FIREfrofe, MEIESWEL 7205, #iRlO STL 57— &
EREL, BERIRE 2D ONA 7oy ZeBEL, K
BREEITo 1.

ER

R b TR R & et n £, ARG DY ORI
H7RTERESR, M D —EBDTE IR E 2 H L THD M
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BEDEETZENTE, BIF 2R ERENERT
XL ERD.
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FRGREIC BT, Btk s] (LR, SDA) j# s ol #
1%, SDAIC72 -5 2D BZORIUTIG U THIEI L TV
BZONBURTH OV, IRHEHTIC HRIAR T A DB %
MEtd 27D ORHIRIEEMTH 5. £z, EHHRYIFHIC
BOTIE, EHBH & JETHBAS S C e mbN
TWBW, TNETIC, EHEEMN & SDA OB E Z 31 L
T TRV, ABFZE T, @55 1 A R F s
ERELUIZAZIV—IVZA T v EHEZFE L TSDAI
e U Fe s i fih 7z 5 5 U, 32 RE W oD K FH b 58 2 g 0D
A HE 7 JE 3 TH AT P2 20 IR & Lg% 2 & ¢, FH
TR 0D K e P 5 o il 1 2 S L R A B M M UF 9 s B
FRAE L 7z.

L. 771k
B ERR RIS (B SR 2R E) AR iR b L2
FICHTE T B IERE, TR KREEZEIRE R 4 F
DS B, REOZNMER A EE 25 & Ule R
ER R A A B R AR B 2k E S 1 D2023-
077). MEEH/ BN 21 ZICH LT TFHEIC 1.0mm B
DF 7 V=YV ATY) N E8UE, WERBEORK, OF
WE K bk 7z BT L 7= KA (DA, HYTWD, @JEE
WEL A3 00 A 1 ol 8 72 YT BT U 72 KR8 (DA, NYTWT) C25%%
L, 72— MC X% EHB O, 7L A7 —L
IC K BWE O, 7V 3ty —Ic X 5 EENH
WEHE )1 DO FEAL, VASIEIC X 2 R A0 9 X ORI
EiTolz. WEREIZOZEITITH BE, @%ZEI TS RED
wInmic, HRIEMKL TS Y ZLIKERY D5 h
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