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Physical and Mechanical Properties of Hybrid Resins for CAD/CAM
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ALEASTIRE & 72 5 72, 2024 4F 6 H OB & b, 1M
JEN A ¥ ¥ itk b CAD/CAM LY v A v L —DiRE

SHBELE 220, TV YNVEAMIAE T T RBFESIRICHD
AENB T EMTRENS (Table 1),

Bwid o, CAD/CAMANA 77Uy FLy v T
O v 7 2/NEEREIC ARG & T 10 E ARG
L, BARBELHA TS, 2% T, WEBELE
DWHT & 0 b BEEDE A A W & v 5 W% 29,
BEREPEE L AT LY 7+ —H AEh, HEDLHE
BEFTR ke S LT B,

BfE, &2 =0 =70 6REEH O 72 » OB HiFH T
IEZERLIrTay IPHICEFE - RS T
TWV3R, £E7av D7 45— v 2ALY Y
OWBP R D70, WL RLL. £/, BEVXT
LbTuy 7 LERICHRENDEED LS EoTw5

AfgTiz, CAD/CAMANA 77Uy RLyv7ay
7 O TAHANHEEARIRDIED 2w S|

CAD/CAMEANA 7Yy RKL>>7ay oM
EBYMEICDOWT

AL ZTRO/NEETAL Y v 7wy 71X C270,
HC, VE, KZR2, KAB, EB @ 6 f#, KF##HSH & C300,
KZR3, SSH, EPB, KAPB ® 5f#, £ & C'HipEHEA X
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Table 1 CAD/CAM material function classification

CAD/CAM Mk
TR 4
(1) (1r) (Iv) (V)
SIS il NI NI PNEL] A B PN
IR 7 45— | 60% DL 60% I 70% Bk 60% b1k

HHEE T 45 —D
— XM FREY A R

BRARPES um BUT —

X — 55HV 02 Bk | 75HV 0.2 Bk 55HV 0.2 DL | 27THV 02 DL |
3 m R — 160 MPa I I+ 240 MPa M | 160 MPa B F 195 MPa X E
WK — 32 ug/mmPL T | 20 ug/mm*BAUF 32 ug/mm3LL T 57 pg/mm*BA T
Yiglita & lSEE I, Zhoo
T — — BTtz atbEBoaHORBE —
s (3L
R . HEREICHY T2 —LoESA
W, Z — _ -
Tay 74 14 B |
;\3 70.1 “EHEEEE
g - i ;X BEERE o Ea
C270 HC VE KZR2 KAB EB C300 KZR3 SSH EPB KAPB CSL KZR4 KAN SHA

INEIBEETFA

Fig. 1 The inorganic filler content of each resin block?

CSL, KZR4, KAN, SHA @ 4fETdH - 7-.

1. BH#T7 5 -B0AIE
HFLryviny s 0EKT 0 5 —aEEIZ, BEEN
FREEBEEZHOCHENGOERIY 715 —aFHR
(wt%) & LCHE L. ZofER% Fig LICRT,
NEBEEA LY Y v 7 a v 7 (CAD/CAM WRMEH(T)
HHwix (1)) OEE7 1 5 —&HRIZ, §XTOLY
y7uy 27BTHERE2RD 72 (p<005). VE X 86
wt% E b E <, KABIZ56% L RbIEVWEHERTH-
7z. C270 & EB % 70~71 wt%, HC & KZR2 1% 65 wt%
TdH o7z, CPRIZRMICHTES N7z CERASMART & [F
RRICPREE 300 nm DH 5 X7 4 5 — & E—h o5
BloEa e, I5I5%DmET « 5 — 28NS
¥, 74 75—D I VUEOREIZED, v FUv IR
LYy lohhzR LT3, HCIE25% L <1E10
um OIRIREEE 7 4 5 —2BAES ¥, Z ORI F /

REISEELFA

AIEESEEA

T4 —%EBEL Lz um OBRREEET 4 5 —L L
Tw3, VEEFE—RWELYyTuy 7 28Ed 5770k
LBy, Bbvrvi oy sTcibE N4 AEOE
A%t 5 v 7 ACE )~ —RAKERESEYEALL
BEchazo8, oL yr 7oy 7 LHEELCEE
WKEWEKT + 59 —D&EFETH 5. KZR213# 700 nm
DHIAT 4T —E—RRFH600 nm L FDET I v
T PITRY— T4 T—DRTREADITDLLICE
D, 2200745 —t= Uy ALY ORI
L, vor7uy 2 oREOHENMEZRK > T
%19 KAB I3 RELIRE OBME T 7 4 5 — 2 ML,
LYVER—%BRE - BAIE ST EITL Bk T
747 —DAEEEBECEAG LBy Z7ELTW
2W EBIZ200nm DT VA B LYV a=TERIRT 4
I —MEEEICRASIhEEIh T3,

—77, RAEHHICEVWTbTRTOLYryTay o
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mcontrol m7 days

control m7 days control m7 days

Flexural strength (MPa)

INEIEEERA

C300 KZR3 SSH

REIEERA

EPB KAPB CsL KZR4

SR

KAN SHA

(n=10)

Fig. 2 Flexural strength of each resin block?”

T + 9 —aERBICERELREPEDO N (p<
0.05). EPB & KAPB 1280 wt% Tl b W 7 1+ 5 —
GHEETHD, C3003 74 wth TRROBEWEE T 1 5 —
EEETH-7 (p<005).
PhbhOMEEICEB T 2EE Y « 59— HFEBIE
X, 74 9 —REDOY I VUEERWILERE R DL
b, 2 )y 2 2LV ORI Y n SIcREE N
Tw37 47—/ L OVEBEEE D Lot b E2
LN, TORIE, 74 5—DL T METOME T 1
T—GEREERETIA—I—b DX, vI %
GUEKT 1 5 —SRRERLT A I -5 29,
72, 74 5 —0EREBEFHINEL S v Ay T v
FHIOMIR I E LR G52 570, Wiz X C ok
WhT745—DAEZFEL T EVKAPBDY I v
By TI Y ITHOERERS L RoTwb EtBbhb,
B LY v 7 a v 21&, CSL1Z 60 wt%, KZR4 i3
63 wt% E AEZEERDENT (p>005), KAN X 61
wt% & CSL & KZR4 & W b ERICEVWEERETH o 2
(p<0.05) (/A SSHA DHEIEM 4 L), CSL &Y 300
nm D@BWKF7 45— LT, 74 I —ROUHDK
Rickb 74 9—8FR%2ALESE TS, KZR4 1K
lpum OEERE 7 4 —DEEINTEDL, 74 7—%&K
HEMAECENZE#HDAR—F—2 5DV 5 vy
T TRICUEE N, 4um DI TRY—T 4 T —
ELcEREM 8wt%) L, b Uy 7 ALYV EAN
470y MLLT w3, %7, KAN @M T-7 14 5 —
ELT, BMEERKFABEBIT VI F256725EE
T47—=7T, 749 —HREF5umEL T, 745—%
Flerv2dstc7ay 2L THhE, AZ 27U
ERE /v —%E1E - BASEUEEIN TV,

2. 3 mpFEER

H AR T 24 ¢ 1d 37°Cokh 7 HERE#% o 3 sl
TiBRZ2HEREL, ZofRrREicrs 2502 L Tw
5. bhbhOMEETIE, ERBOKRESZ2IEL2

mm, F& 40mm, £ 140mm & L, A2 12
mm & U CibiZ T-> 7. ZOfER% Fig 2 1R7,

MNAEHHL Yy Tay 7Tk, Kb 7 HIEERICE
W, CPRIZBEREX I 2#E 2 % 190 MPa & E W ET
H-o7z. HC £ VE I3 100 MPa ¢ b {ERWBREX TH D,
ftovyryguy 7 EHBL TARITEWETH > 72
(p<0.05). HC ERREE 7 «+ 7 —CHEEEINL TV D
P, —HSEREEsRo s, 74 9L LTER
NTVRBINI=T L YT — | OREENS, iR
DETOHERD—DELTEZLNS, £/, VE I
EELS Iy 7 AGERILTED, horvyrTay s
TlE747—-CdHcdbIIv IR P I RALY
VRliCBAESERE TS Z Ltk b, BENA U THlITR
IPMEL ot EZ 5ND, £z, KEHEEHD SSH
1270 MPa &, b L bR CTIRD EOIFES 2R L7
(p<0.05). %7, C300, KZR3, EPB 8 X ' KAPB %
240 MPa ML EZE/R L, BEREX I L 7% 5 KE BT~ O M
EEHEBEL T2 EPTBD LN, I SICHETIER
WS, TARTOHTHEEA, ANEWEEHZ S Kl KE BT
HEdbiz, avie— R 2RREER LIRS LK
7 HIREBRTRERIET L (p<005), KOEEIC
kbryvray rogbrELizeEZLNDE, —
75, BUEEEH T ldokd 7 HERE R IC B Vv Td 200 MPa M
LofiFEE 2R, WX IV E R 5 160 MPa Dl E%
ML T/ (VE SSHA OMIEMIXZR L),

3. EfE

CAD/CAMBEHL Y v 7 uy Z7EEX S DERICIZ
GENTEWRVY, HESMEEICE W CEIMEAED
BRI RRNICEE 27 7 79 —TH B EEZLND
72, bhibNoEECcIHHEORBEEE L LT,
two-body wear type O 2% B4 BB > three-body
wear type @ ACTA wear machine Z{#fH L T Tw»
% . two-body wear type DEZEEEFEREIEE FH L 72
BfEE CoftiR%E, Fig 31Tmd,
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Wear value (pm)

CAD/CAM HinA 70U v FL ¥ v QR TAMEE 55

C270 HC VE KZR2 KAB EB C300 KZR3 SSH EPB KAPB CSL KZR4 KAN SHA
INEISTERFR REISEBLFA MEHA

Fig. 3 Wear values of each resin block?”

MNEEHHLY Yy 7Try 2 Tid, KAB2S82um &
KOEFHEL LD, oLy 7oy 2 EHKLCER
KEWEZR L (p<005). Znid, Buhotrs 74
S —OREBPEML, 74 5 —GHEBEZ2EDLI LN
WL 72 b, BEECEAINTVWEY, fioLyy 7
vy 7 LU CEVERRLETRBI N (p<0.05).
VE 3 15um, KZR21325um &% 0, fioL v 7ay
7 LR THRBIERWEREZ T L (p<005), 7 1
S—GHEENREVWIL, LY ryTuvy D7 45—k<
FU Y 72 ALY yOEEHICL DD ERBI NI,
C270, HC ¢ EB 3 ERELEEREDOZIAD 6 kd o
7z (p>005). F/, KAWTHLY Y > 7oy 7, C300
L SSH 220 um U T E{EWEREETH b, KAPB Tl
24pum EBWETH - 7228, B & 5 IS /NE
M EHRTHBEIRWERRETH > 72 (p<005). —7F
RIS ALY vy 7ay 7 cid, KANIZ65um &ftho 7
Oy 7 kb bEVERETHD (p<005), KZR4 TiZ
36um ERHBIEVETH -7 (p<0.05).

Bl ko & 5 ichitEE A CAD/CAMEBAL Y v 7oy
7%, MR T L5274 59— 2K A—A—DEALT
W37z, ZFERELMIPBERZEDL S Loz,
ANABE ERABTATIRESR > T, Zhid, e
INTw37 15—, HELEER, ZLT~ b
Uy 7 ALYy OfRIcERT 20 EEZ 615, H
AR CAD/CAMBRL Y Y Tay 2137 4 5 —25
WET, v MUy ALY UAEEALMEICH 57
b, aVvRYy FLY YRV THOREBHLIZERD
REAEPIEEAEHFEYT, BELOUEPESNT
W3 EEZILND,

CAD/CAMBE/NA Ty KLY > DEBRIZDOWT

BEFRS N TWD, KAWHEHO CAD/CAM EH
Lyry7uy LYy Ay Mo aEEEICOW

mcontrol m7 days

20

= b, c
s
= b b
< 15 b
W
c a
o
% 10
el
ol
o
[aa]
® 5
D
c
jo]
i

0

C300 KZR3 SSH EPB KAPB

Different superscript letters represent significant results (p< 0.05) (n=10)
Fig. 4 Bond strength of each specified adhesive sys-
tem to molar resin blocks

THHLEY, HLyryuy 7 AOBEERILHE L
<, BRI Ak L <Y v F 79 2 MU, 2%k
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ER
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HRER&% I, av be—l 23FCERKLATHES)
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Lot 1, L¥r7uy RO 7 4548
BICEERIIREREEIRDONT, VUV BROE
)R =WERINTVD T T4 <= RPEED
LNBMHEATH - 7228, SHLENT 20D 5 LR
MENT, El, BA—H—ICEBEEEDIZITE VI
DN Do Tz,

B, CAM/CAMBERHLY v 7 uy 7 0EEY AT
LELTHEHAT ALY veAY MEavRYy bLY Y
RPFEHEL 2o TS, MMARLYYEX Y MZBW
THAABEERIBE SN pERAFERY, av
ROy PLYVREBELZEERIOBMHEZE L2,
COHHELT, MMARDBIVEY Y PLYUVRLY
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¥—TJ—R:xzvFrI59y, X5V 7Y—EE, v rEE CAD/CAM W, PEEK

iU oI

WAE, FOINLMFT T4 AU —OESIIHTEE L
$, BHCRBHIB ST B W T2 0HENHETH 5.
FAPERA X % 7 —% CAD/CAM Y AT L7 EDT V%
VEAEEEHERIC B W CAA R Y —L kb D0 dHh
b, ZN5OREMEAIC LD, &b IEMECHIRN L IEHE
DHRE L e o7z, Z OFER, EROBE»REENICH L L
Tw3, K, FEtom b, &BE7 LLX—oh)b,
SHIGEFEORBMEOERKE VI ERPS, AF L7
U —BEIA L BRRICEAINS X5 IckosTw3,

AYZNTY—BEIZIE, ThETECRT Iy 7B
PERAINTE D, TEOHMBEOER LD, L
VR ER O BEIE R LTS, R REE
BELLEIML T3 0d TCAD/CAME) TH 5.
CAD/CAMEiza v Ry Loy Tuay 72 AL
CAD/CAM ¥ 2 F L& FWTHHl - TIN5 B1EH
HETH Y, 2014 FI/NEETN O LRBEHEH A BHR Z 1T
Dk, BFEICERLTERL, 0%, KEHETECRTHED
~NOFHAPPEKR S 1, 2023 4 12 A2 id#i 72 I PEEK (R
JI—F LT —FNU47 b)) 2Hviz CAD/CAM &

RBINE I N, £72, 20246 Hiciz, "=y Fr2r 3
vy % TCAD/CAM A v L —BEICR T 2 ¥R
w b RBGEH S0, EREREFHEOTTA S LT
) —EEOBIRERSE S IciiiEhTw 3,

—7# T, CAD/CAM EOERKIEHIZIZ W L 2h D
BEIEIN TS, Ko, BRIENREREEICET 2
EF Y ZADOARE, EFREIROFHEDIFRE, BEEREIC
BT 28ENRBT NG, INEDRITONTIRSHD
HRLIARIRTH D, RIEIKT — 2 OEB Y 25 5E
BLEIREEDHEY, S LCEERIEOWRIRD 51
5, ZTTARTE, I TOMRRECHEKRT—4
ZHiZ, CAD/CAM B L e icow CHEE
L, BRI B 2 BN 2HELIRTT 5.

CAD/CAM & (PEEK B&T)

1. CAD/CAME (PEEKB&s) OHIE &#EISAE
4 % CAD/CAM i 71 v 7 ORES B & 09
HIMHEICE-C, BlokocRyshTcwa?, B
i Tl%, CAD/CAM WAME (1)~1V) Fa2 v K
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DEELEZ NG,
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fic#o < CAD/CAM i (PEEK ®E&Tr) DOBIGIE,
AT E R VEER], BXOZETREFHE) 2B,
zhFhFE210577T. CAD/CAMEIE 2 4L 7 V) —Hifk
EETHD, LY UVRMBlOATHERINS, ZD0,
AT Z 5 2EERT 20E¥H b, 75TV
(BR o) T+ kEAE L5 ENEETH
5, —F, EBT VLY —EENOHEIGLAETH D,
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2. CAD/CAM BNOXAEHHK

1 CKFHM#) &X2 (FifE) 1<, 22 CAD/CAM
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aryEYy LY rTuy 2R2FHTIEACHERESN
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4. CAD/CAM BOEEH*E
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A

Fig. 1 Bioactive glass-composited scaffold for regenerative treatment

B

The shape of the scaffold can be changed at the fabrication stage. (A) Bioactive

glass-composited gelatin hydrogel sponge. (B) Bioactive glass-composited gelatin

hydrogel sheet.
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A B C D
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TERIZ & 0, S EI R RN 7 =8 ¥ o REIE oY)
Bl 2RE ISR Lo T <, IREILAE ROk IC &
DI R S IRARILERICEA S h, YR IC X 2REDH
EELEELLTLA hBLEEZ LN, HOIREL2EET
2DFELOCHNEETH D, —7, FEPENEEED
HIFEHZ D TTIILH > TZOEMZ2BET 572
DT, WARFLENIR S 2 I TER O K IRE R %
AW 20EEL H 2, Z2o-oBFE0 N LHIZ, THE%
CALNDPAELIZRAREL D, &HRERERORN
ANLHER->TWS, Ly LERKICBW T, RERE
WX AR ES O Mg L BEE S ERL TR
D, FRIERE D ST, RAEMRE AR TR
T 57200 “HEER 2#ETE 2RAORARMIC
ERIL 7 BREROMO AN LHOFFENLEBTH 5.
zZT45h, ety v oo , rEfEn
WHHWEEB L ZEREONSOIRER2ET 5 AT HEZ
AAERFE L7z, 5 M Lo WMNEEYEE OAE R %
BT 55 40HEBHERMD, AF v L ARF—ILEFRK
774 (SSK) &, 2=y L5y vilo—%
V=774 (NT) 2 v TREBERER AT 72, F#
BiEfIc, ZOFHECHEERFEINRESECOVTE
MR 2 17\, ARREA TR OHF I 2w CEHMI L
7z.

MEE L UAE

EAERR AR AL (B13-NS. C. 96-#31, = v ¥ )i,
R RSl CBIE L 72 = K ¥ o REHiER©, Yigh
LRI ETHOEE 200 mm (UL o WEEHRE ToR
S 7 mm, HEMRD SRR E TOEEH 13 mm), R
BOKRZ020mm DT —3—DR WA ML —FOREE
fH5 U7 PR YIsezie 2 H 9 5 (Fig 1), FEBRic
Jenih, BRREREES (Root ZX mini, €Y ¥)

Fig. 1 A prototype stenotic root canal model and X-ray image

A @ Mesial view, B : Labial view, C : Lingual view, D : Distal view, E : Lip-tongue projection, F : anterior-posterior

projection, G : In the dental X-ray image when the physiological apex point arrival indication value of the electric root

canal length measuring device is reached, the tip of the SSK #15 is within 0.5 mm of the anatomical root apex.
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Fig. 2 Experimental sample

A : Lateral view, B : Horizontal cross-section of the cervical area, C : Root apex view

A B

D E

Fig. 3 Instruments
A :SSK (From left to right : #10, #15, #20, #25), B : NTW (Left : small ; S, Right : primary ; P),
C :NTJ (Left: I,Right: II), D : Largo reamer #1, E : Orifice opener

DAL R E £ € #10 O SSK TZRdE,

#15 D SSK AL, WEH Ty 7 2ZEHE 2R L
7o, ANLTHEE—LOAELS 8mm, X 10mm D7 7
UVEIP Ao RIC BEY 7% Bu CEER, RAZ2H
MUZZIRETCT 27 V¥ a78yr R 5 —-C &BH
avRYy b (V—v—F v TRT—b V—v—) %
AL CTHRES 175 & 2B hziTv, REP2 5130
mm DETHAFEIW L, ZORAA130mm D7 vy
7 (Fig.2) ZFERME L LA, frsEHlE s icEE L
7o, WNEESEEH 2O TR 254 TH 5 K¥EH
AFFEDOFEITH L, 5FED Lo NEEFHEE OBER
BEHET 25 40WEEHERA, 21.0 mm ® SSK (v =—,

Fig.3A) & NT @ WaveOne Gold (NTW ; Dentsply
Sirona; small : S, primary : P, Fig. 3B), % & CNic JIZAI
(NTJ; ==—: 1, I, Fig.3C) ZHWT3ATOR
BRI 21T > 72, SSK 1, WSSK o #10 1C & %%
MHERR L @ #1512 X ZRETUEL, @I VTV —<— #1
(largo peeso reamer #1 ; Dentsply Sirona, Fig.3D)
K ZREOIAR, @SSK @ #20 & #2512 & 2 BRI
AT 72, NTW #i, OSSK @ #1012 & % 22 iEtEEE
(Favx—vav) L@SSK D #1511k 3774 Fox

Fig. 4 Torque Control Engine

2 (FFHEE) O, @500 rpm/3.0 Nem IZ7#E L7z b
Vrayra—iLxrYy (X-smart plus. Dentsply,

Fig.4) CEE LAY 74 24 =7 F— (JIZAI AV «
AF—=7F—. <w=—, Fig3E) K& 2WREOHER, @
Fvzavie—rzryr(AEE)ory Far—5 4
Y=y ay (RAERESEE) (CRE L 72 NTW-S &
NTW-P i & 2IREILAIZEL AT - 7. NTJ X NTW &
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FgIc@D, @%4F- 7%, @500 rpm/3.0 Nem ICFRE L
EEENVZaryru— Iy Y iclE LR JIZALA Y
74 RA =T F = X BWEOHRE, @500 rpm/3.0
Nem®d bv2zaryra—)Lxzy Y gk Lz NTJ-1
ENTJ-T1C & 2REIARIEE %175 72 (Table 1). X —
A =R, SSKIZ7 740y 7b LY Ay F
94T v EFEMREL, NTW-S & NTW-P (& 3]
DRy X FE—vark1IA470E LTEERICE
T25FTiTo7%. NTJ-1 &NTJ-1I1Z, 3HDOT I v
YIE—YavE1IYAVE L TEERICETSET
fTo7z. SSK #d #20 & #25 OfE, NTW #D NTW-S
& NTW-P @[], NTJ#® NTJ-1 & NTJ-1I O,

#15 L #2000 SSK YA EFaL—vay ({HIFT7 74
V7)) %f7o7: (Table 1 £ 0®). RENKIEHH
BIRENEZZARKCEEL, BAPHEEELER 5720
RIS mL D>V v DI TEA LRI & BAREE
YEiTol, £FEBORK, EHICEMERELEmL
7. BMEFREDOHEE% Table 2~4 127737, BRMZEDIHE
BRREZEFRED $ FEMA R, B CEHE R E &
L C b5 B CRM L 7z, 3 #H @ i 1% Kruskal-Wallis
g & b T L, ZE T 1 Steel-Dwass f%E I
K 0fTo7z,

RETERTE % D EMSEHEIC & 2 BERERE BRI 0 H RN 75

B R

KAEAN T oMiptowE AT v 7 2 &R T3,
T = 8= D7 WHTOARE I SEEE T 2> 5 ARR £ Tl
RoiziEhLzERKICEE, BPHAEEED Sk
o7 (Fig 1E, F). #10 ® SSK TZEi##%, #15 @ SSK
AL, EXORERENE O EEANWRARILEER
REICEL 72 L EOWBHT v 7 Zf{EBR T, SSK D
e I3 R A AR R A 5 05 mm ABRENHICH - 7=
(Fig. 1G).

BRERAEOME, RALME SSK THL AR IC
MEHERE 2B 2 N TE,) LHELEDIZSA
(100%) T, #10 ® SSK & #15 @ SSK TIEL % Z & 28
TELDNK 14, #20 D SSK 732 4, #25 @ SSK 753
HTHoTe (BEEBEEY], Figb).

FEARTE BRI 0 AR IC D W T, TR T I A AT ©
X7, LEIZLZDIZSSK & NTW 2304, NTJ 532
4, THESIRICTE ) DIZSSK 2314, NTW 232
%, NT] 34, TE@EICTE L) DIFSSK 2352 4,
NTW %334, NT] 204, "0W#, »°SSK T 24
THYH, ZOMIIOLTH -7 (Fig6). 3HTHEE
2#® (p=0013), ZELIK T, SSK HEE NTW #D
M (p=0044), B X ' SSK # & NTJ #HoM (p=0.035)

Table 1 Procedure of root canal preparation

SSK group
(DChecking penetrability using SSK #10
(@Root canal shaping using SSK #15

(®Enlargement of root canal orifice using largo reamer #1

@Root canal shaping using SSK #20
(®Recapitulation using SSK #15 and #20
®Root canal shaping using SSK #25

NTW group

(DChecking penetration (negotiation) using SSK #10

(@Formation of glide path using SSK #15

(®Enlargement of root canal orifice using orifice opener (500 rpm/3.0 Ncm)

@Root canal shaping using NTW-S set to reciprocating motion on the torque control engine

(®Recapitulation using SSK #15 and #20

®Root canal shaping using NTW-P set to reciprocating motion on the torque control engine

NT]J group

(DChecking penetration (negotiation) using SSK #10

(@Formation of glide path using SSK #15

(®Enlargement of root canal orifice using orifice opener (500 rpm/3.0 Ncm)

@Root canal shaping using NTJ-1 set to torque control engine (500 rpm/3.0 Ncm)

(®Recapitulation using SSK #15 and #20

®Root canal shaping using NTJ-II set to torque control engine (500 rpm/3.0 Ncm)
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Table 2 Questionnaire survey for SSK

Q1 When you used SSK on this artificial teeth, were you able to feel any fingertip sensation?

A.Yes. I could feel it.
B. No. I couldn’t feel it.

Q2 If you answered A in Q1, in which file did you feel that way? (Multiple answers possible)

A.#10 SSK.
B. #15 SSK.
C. #20 SSK.
D. #25 SSK,

Q3 Please tell us your impressions when you had root canal shaping on this artificial tooth using SSK.

A.Tt was extremely easy.

B. It was relatively easy.

C.It was average (neither good nor bad).
D.It was somewhat difficult.

E. It was extremely difficult.

Q4 How well did you achieve the purpose when you performed root canal shaping on this artificial tooth using SSK?

A. It was possible to shape to a completely satisfactory shape.

B. It was possible to shape to a generally satisfactory shape.

C. It was possible to shape to an acceptable shape.

D.It was not possible to shape very far to the expected shape.

E. It was not possible to shape at all to the expected shape.

Q5 Do you think this artificial tooth is suitable for use as an artificial tooth for training in the root canal shaping of

narrowed root canals?
A.Yes. I think it is suitable.
B. No. I don’t think it is suitable.

Q6 If this artificial tooth is used for training of root canal shaping, who do you think is an appropriate user? (Multiple

answers possible)

A.Fourth-year students who are doing endodontic practice for the first time

B. Fifth-year students who are undergoing hospital training after completing endodontic practice

C. Residents with no clinical experience, immediately after passing the national exam

D.Postgraduate trainees who have started clinical treatment

E. Dentists with a certain amount of clinical experience

F. Dentists aiming to become endodontic specialists
G. Endodontic specialists or endodontic instructors
H.Other (please specify)

ICEEZAE %2R (Table 5A).

IERIERL D HRGERE I > »TiE, T, &Rl
L7zDiZ SSK 2304, NTW 324, NT] 2334,
e, MSSK T44, NTW T34, NT]T24,
FEFA#IF ) 25SSK T 14, Zofhiz 0 4 THh -7z (Fig
7). TREHRFTOFEE, 3R THEREE L h» o7z (Table
5B).

3TED AR L HIERE 2 &b 7 il R B 2 IER RE
OEFHEHIC & b U2 K58, SHMICERELH D
(p=0.011), % HEL# T, SSKE & NTW & (p=
0045), & U'SSK Bt NTJ # (p=0030) cHE#%
7z (Table 5C).

ANLHDS TIRAEREDIRIEEH P L —=v 7D
DOANTHE L TH#ELTWS EEELZDIF, SSKE,
NTW #, NTJ#E dic 54 (100%) THo7z. AANT
AR KIERD b L —= v I 28 A O
WRFLE L CHEY A, T CERNGEYEE 21T
S 4 EDFE L) BSSK T24, NTW T14, NTJ
T34, THNIGHRAHEER T, ShREFhOE 5 FE
DFE ) NSSK T44, NTW T34, NT] T4 4,
MEISGRER B B4 O BRI IR O IHEEE ) 2% SSK
T34, NTW T4 4, NT] T34, THKGELREBL
T HEL ) #3SSK T4 4, NTW ©54, NTJT5
%, T HFEEDOIKERBD & 2 sRHER, 73 SSK T 1
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Table 3 Questionnaire survey for NTW

Q1 Please tell us your impressions when you had root canal shaping on this artificial tooth using NTW.

A.Tt was extremely easy.

B. It was relatively easy.

C.It was average (neither good nor bad).
D.It was somewhat difficult.

E. It was extremely difficult.

Q2 How well did you achieve the purpose when you performed root canal shaping on this artificial tooth using NTW?

A.Tt was possible to shape to a completely satisfactory shape.

B. It was possible to shape to a generally satisfactory shape.

C. It was possible to shape to an acceptable shape.

D.It was not possible to shape very far to the expected shape.

E. It was not possible to shape at all to the expected shape.

Q3 How did you feel about the shaping of this artificial tooth compared to when you used SSK?

A. It was extremely easy to shape.

B. It was relatively easy to shape.

C. It was about the same as using the SSK.

D.It was slightly more difficult than using the SSK.

E. It was considerably more difficult than using the SSK.

Q4 Do you think this artificial tooth is suitable for use as an artificial tooth for training in the root canal shaping of

narrowed root canals?
A.Yes. I think it is suitable.
B.No. I don’t think it is suitable.

Q5 If this artificial tooth is used for training of root canal shaping, who do you think is an appropriate user? (Multiple

answers possible)

A.Fourth-year students who are doing endodontic practice for the first time

B. Fifth-year students who are undergoing hospital training after completing endodontic practice

C. Residents with no clinical experience, immediately after passing the national exam

D.Postgraduate trainees who have started clinical treatment

E. Dentists with a certain amount of clinical experience

F. Dentists aiming to become endodontic specialists
G. Endodontic specialists or endodontic instructors
H.Other (please specify)

4, NTW T4 4, NT] T34, "RNTEEEMEL HiE
T BIER ) 25SSK T04%4, NTW ¢34, NT] T3
%, THNREEME S 2 I3l NTAEEER ) 13 SSK
TO0%, NTWT14, NT]JTl1&Th-o7e (BERIE
7]) (Fig. 8).

£ =

AR D b L —= v 7 AT O RERN 2 /LI
X, BRI A LR 2 LA BRI (8L, 3D 7
U v I REES N B EETI R, SRR 7% £
H 5. FREAERER IS 2 BN H B D, TR
AR AR EHIRY H 2. Thbb, 7V ¥—hv b
PE O BRI RIEA ] 725, —J, 3D TV ¥

RESh 2 EEEREEVE R, BEEHT 5207
Y& =y FEH, BHERERICDWIGTRETH B
D3, ERFEPLHAME, REy FOFERZL & ofgt
P E 722, £z, BREEICEEZLELCLZ DD
Te®d, WREREREZHET 2 2 L REEICRSE L
bEZILND,
CNETOWHNBED FL—= v 7RAALETIE, B
LD S BEREMAITTINC [ D - T HIRI AR Z v F — o8 — 28
DWVTWB D, Ml AL IARE DIEKTEBICE L T
B R REBREE B2 TCE P o7 L
L, BRI S wEERICD > IBEOEEE #15 D
SSK #H24 (®0.15 mm) DU FICd % & ARG TR
BE#EE LT LEY 20, AREALHETIE, BE
LML E OERE #20 Y (0020 mm) & L, 7—/%—
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Table 4 Questionnaire survey for NT]J
Q1 Please tell us your impressions when you had root canal shaping on this artificial tooth using NT]J.

A.Tt was extremely easy.

B. It was relatively easy.

C. It was average (neither good nor bad).
D.It was somewhat difficult.

E. It was extremely difficult.

Q2

How well did you achieve the purpose when you performed root canal shaping on this artificial tooth using NTJ?
A.Tt was possible to shape to a completely satisfactory shape.
B. It was possible to shape to a generally satisfactory shape.
C. It was possible to shape to an acceptable shape.
D.It was not possible to shape very far to the expected shape.
E. It was not possible to shape at all to the expected shape.

Q3

How did you feel about the shaping of this artificial tooth compared to when you used SSK?
A. It was extremely easy to shape.
B. It was relatively easy to shape.
C. It was about the same as using the SSK.
D.It was slightly more difficult than using the SSK.
E. It was considerably more difficult than using the SSK.

Q4

Do you think this artificial tooth is suitable for use as an artificial tooth for training in the root canal shaping of
narrowed root canals?

A.Yes. I think it is suitable.

B. No. I don’t think it is suitable.

Q5

If this artificial tooth is used for training of root canal shaping, who do you think is an appropriate user? (Multiple
answers possible)

A.Fourth-year students who are doing endodontic practice for the first time

B. Fifth-year students who are undergoing hospital training after completing endodontic practice

C. Residents with no clinical experience, immediately after passing the national exam

D.Postgraduate trainees who have started clinical treatment

E. Dentists with a certain amount of clinical experience

F. Dentists aiming to become endodontic specialists

G. Endodontic specialists or endodontic instructors

H.Other (please specify)

oW o~ Ol

Number of people

—

In which file did you feel the fingertip sensation ? What are your impressions after using this
artifical tooth for root canal shaping?
L5
a,
g4
=3
s 7
g2 % -
_, 2] ’ é
| 24 ®7 7
: s A B C D E
. l T G BSSK #ZNTW  NTJ
SSK#10 SSK#15 SSK#20 SSK#25 Fig. 6 Results of questionnaire survey 3 for SSK,
Fig. 5 Results of questionnaire survey 2 for SSK questionnaire survey 1 for NTW and NT]

A It was extremely easy. B : It was relatively easy.
C : It was average (neither good nor bad). D : It was
somewhat difficult. E : It was extremely difficult.
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Table 5 Statistical analysis results

Kruskal-Wallis test  Steel-Dwass test

questionnaire b value

55K | p=0044*

A. Impressions during root canal shaping NTW p=0013* ’ J p=0035*
NTJ

B. Degree of achievement of the purpose SSK

. . NTW p=0.089
during root canal shaping

NTJ
SsK | p=0045*

C. Satisfaction with root canal shaping NTW p=0011* ’ J p=0.030*
NTJ

How did you achieve your purpose after root
canal shaping of the artificial tooth?

Number of people

O = DD W s~ Ol

> SRS
- JISSRUNENENEY

SSK #NTW  NTJ

C D E

*p <005

Fig. 7 Results of questionnaire survey 4 for SSK, questionnaire
survey 2 for NTW and NTJ
A 1Tt was possible to shape to a completely satisfactory shape.
B : It was possible to shape to a generally satisfactory shape.
C @ It was possible to shape to an acceptable shape. D : It was
not possible to shape very far to the expected shape. E : It was
not possible to shape at all to the expected shape.

Who do you think is suitable subjects for root
canal shaping training using this artificial tooth?

N W

Number of people

—

o
O NS

o

= -
7 .

O NER

H

M SSK # NTW  NTJ
Fig. 8 Results of questionnaire survey 6 for SSK, questionnaire survey 5 for

NTW and NTJ

A : Fourth-year students who are doing endodontic practice for the first time.

B : Fifth-year students who are undergoing hospital training after completing

endodontic practice. C : Residents with no clinical experience, immediately after

passing the national exam. D : Postgraduate trainees who have started clinical

treatment. E @ Dentists with a certain amount of clinical experience. F : Dentists

aiming to become endodontic specialists. G : Endodontic specialists or endodon-

tic instructors. H : Other (please specify).
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AT IR A2 FH L, FREFRECO
EBLARA T, TNk, ZXT 2 PR ¢l Akl
2% ZFPT HEERBToRAE L, RN T —
NR—DPRCRESIEH L ALbNDE LV, MK
NECHAELLALHRHOEERICHES 2 LickDd, EH
FAANTHICKD 50 2 RFEIEMT 2 UHIES, +49
BTy 7 AREEEOMN G TH B LB L7220
THs. £, RRHETRERBGEO RO O/ v F
ODAFPREETH Y, BFHEEOHREZHMWE T 2K
EATL#TIE, REEHOHEREZEHAITREEER
PETH 5.

Z ORGSR, BRMRE RME R O R R LENE
fEREO R v 7 AFEGR T, #15 O SSK D 5
R IREIARR A A 5 05 mm IBEWNTICH b, KK
ONFHIALEISERIL, @ ciREPHHT 2 2 &7 <,
WRALFGEFRT QIR E 2 S AR 2/ 50 5
BiFm NTHz2AMET 5 2 LAABEE 2o 7, £ 7-EE
B L, ARANTHE% T & E L 7R TR E §
Bl VUAENICEE L, 51, BEEFITAR O &I
TEREDZE B X BHREREAD 7 7 4 L D275 % [A]5
T 5720, BERH» 5 130 mm OHE TAETIW L T it
WaPERL, ERToAZERICHE L, ZICX DR
BIKICREED 7 7 4 )L L IREEE L oo EdiEZ, 7
ZOVPROIRHEBRE L L TR ENTERLEER D,

TARTDOT7 7 A NVTHREEEIGLNTED, 544
BORGAMEAN T % AR ORI F L —=
DEODOANTHE L TCELTWAERIE LI DD,
B NTRIR R H D - DR E 2 H 4 5 N T Hh &
LCiHAECH B EER D,

AR LB IR ORISR TH 5 £ S0
ZNT 2FEAT 2D, I3 WHIC SSK &% v TR
RIANDEEREZ (Fa2v T —ay) R4 K82
DU ZETTS T LR TH 279, SSK T DHEIHK
HOMWREPTELILREPLOTEETH 5,

SSK BEICH# L€ NTW B & NTJ BETid, THERER
DD TRy b LIk THWSE, LoRErBoniz
(Fig.6). NT &, = v 7 L#55%, F% #45%% &
LM ORERAETH 5. SSK K 0 UJHIZD b
DIFEVTZD, v—F Y —x YIS L TYEIREER
PEOTHWLZOR R TH D, iz, OO
kb RICERT 2EEE2ET 5 O KAEHE
LIz (L, BifiiRE~0BRECLENT Y S, HHE
DEFRIZ, REEATHEICB VTS, NT BEASSSK # &
DRI ETRZITA S Z L2 FEIEL TV 5,

HIGEREICB W T SHTEL LD - 201X, A
EALEPHERTH D, Bz 5L Twihwnizo,
SSK #43 NT #£1 LUl U TR IS A2 H I I3GER T

7 HesE H2E

up

ERLE U0 EEZLEND,

ARNLEOHEIE 2 A RF IO W T, SSKHET
&, THRNIBIREEBE TR, BhEFTRDOE S FEOY
£ & THIRIBEZ PG L -5 %iMEd ) 443 ok
RBb% L, Rt TESGABRAIKER ORKIAR AR
OB 2834 Th b, "THO CHNEEFET 21T
FAFIEDFE ) D2%E 0o, ZOT DB,
M9 CHRNFIEFHEE 2T H 4 FFEOFENTB VT
1, WO HARWR LR EEM O TTEIC D W THRE
KO NLHEZH DT FRICEET 2T, Z0RICHEbiHE
BOMRIGREICE W OEB T 2 AJREED & 2 B RE O
BREANONIREEZHET2HNE LT, ABREALEE
HABDLETHC2DRNEEZ 5, KATHROD
B D HMINZEE 5D EER B,

—J7, NTHTIE "9 CRNFEEYEE21T5 8 4
AR 6 THRNIRIEAHEEK TR, BhisEEd
D 5 FEOFA  THERIGE % G U 7 B 0HEE T
LR OEIRERE D & 5 WEER TEMNIEEMEL H
e lRBER THRMNIREEMECHREE ) £ oallich
72 DIEINWRIEPE SN, FEEETEE D & B %2 A TR
BREEZEAEL T GEBETOFERICIRNTH B L&
AH6N5,

AFAMEATHX, SSK ° NT 72 & 87e 2 WE IR
BEE H v CHRAEIRE OIS RIE K & 1T 5 56 O 1R HEE
DEBIZBOTC, HLEHLSTF 28—+ FCIRLLA)
HBANCHHTE 2 2 LRSI NI,

& &

ANTHE, EHEAEHO L Wl WIEMRE 2 L,
I v 7 AfEREICEN, BRREEESRE Wk
EERREBIC RO WALETH 5. T XTOMED
REEARTE R IR 2B CEB b, HNIRE LT
FEFIZBWTDH, EROEBEEFICB T 2REREOE
JBLlAatbe T, FEREICHT 2REREOEEE
HWETA2ALHME L CHHTHD EEX OGNS, HIE
RfERRSRE X, SSK® NT 2 ws 2 Lickb, 40
B b I X A= P ECTRIEEZEATREREEZEEL
T EFETIRIA S SIRMICERTE 3 LERX 6N 5.

KRBT, BIRT S & R RARIE 3 75 00,
X m
D BERT, HRgA, S, SR B I

—. & N TSR MR RE O RE I BT 5 MRS R T
7%, HEERAES 2006 ; 49 @ 867-876.
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10)

A6 FE R E 2 1 E, httpsy//www8.cao.go.jp/
kourei/whitepaper/w-2024/zenbun/06pdf_index.html
(20244 11 H 14 H7 7 & R),

AEENT. FHEaHIHE - FBE vIar—vay
HE (BEEE - N—Fr =y v b 2E&d), HA
MAEAABELSASEREZE R, BHEAHEASE
2021 R (2018~2021 ). HAMBHEHE Y2 ¢
5 2023, 114-120.

WPHET TNV a7 - U ¥ 25 L (P28 EHEWET
). https//www.mext.gojp/component/b_menu/shingi/
toushin/__icsFiles/afieldfile/2017/12/26/1383961_02_3 pdf
(2024 £ 11 A 14 H7 7+ R),

BIE R, HEFH, KTPXA, BIESE HF R,
HE B R SEREER (TSEERR) o

RN L —= v Zic B 2 AT a5, H
MafRAEES 1995 5 38 - 1311-1316,

WREE R, MRE ¥, KEXA, WA 1S, & htl

MEZHBE S, ZArE, AWBERT, KE%EE, JLrsE
B, AR B, R REREER (TSERRR
) 2RO ERERREZ ICO VT O HlRER
1997 ; 40 : 1490-1496.

RN A, AR OB ERE 0, e LS ES
HT 5 NHENEHERETERE O 7 v RIRE R IC S
W, 1 MEERE HERAERE 1998 5 41 ¢ 355-
360.

JEE—, WN 12, KFEXA, wEEES, EL,
PR AL, HAE OB, ERHE A1 NGRS A
4 MRE M ESEKE O B EIRE BRI S W T — R HIT
H MRzt 1999 5 42 : 263-273.

HEEEE, KEXA, FF o, AHE OB, ERR 8,
NI —. SHERAIRTERL R D T v PRARE AL % F
7- BRMRE RMEE £ AKEg LA vy T LRI T %
WH—h LR A E T 2 THAESE—. HEAEE
1999 ; 42 : 278-284,

RO, RPEXRA, EREKEL AR B, RE S

IR 22— o IR ERE S A 3 ARME 4 ARG THEEE — K
FIEg o SAERTLIC S v T — R H i £ 77 5

7 Re—.

P
Hg —
R

11)

12)

13)

14)

15)

16)

17)

18)

RETRRTE B D E RS EIC & 2 BERAERE B 4 A PERTHIN 81

1999 ; 42 : 1045-1050,

KFEXA, # ot EERT TH 2, BE 8,
NG 22—, RARTEHE T v SIRIREREIC B 2 IREF
BRI & 2 REEHEE O — LG 2 A T 2 M5
HE—. HBEffEss 2000 5 43 © 297-307.

BHEY b, BEEZEL, KEXIA, EERAL JLEER
T, LM S8, JIRE— RSHE - REm O 4 REMER
BRI o 7z AR E — EE N —. B lEREES
2000 ; 43 : 920-927.

PERERCT, =IO, BUE %, &R i, HE #L
AEERT, A %, JIFE— FSEE—-KHEEO 4
BRI & o 72 e TR TR 3 — FRRE G & 523
BAE & oBIEEE— HBERERE 2000 ;5 43 1 928-935.
Jig=E—, #& o, EREAR, HIFSMT, FRHSE
o AvEERT, L %, AbE B, SBEEXR. X
MG 2 A T 2 RINBREFEE T O BAREA 58 407 AR
B RSB/ N — O RETE L v A 71
CT #Bi%5—. HHERAEFE 2007 ; 50 : 630-638.

Tchorz JP, Brandl M, Ganter PA, Karygianni L, Poly-
dorou O, Vach K, Hellwig E, Altenburger M. Preclinical
endodontic training with artificial instead of extracted
human teeth: Does the type of exercise have an influ-
ence on clinical endodontic outcomes?. Int Endod J
2015; 48: 888-893.

Robberecht L, Chai F, Dehurtevent M, Marchandise P,
Bécavin T, Hornez JC, Deveaux E. A novel anatomical
ceramic root canal simulator for endodontic training.
Eur J Dent Educ 2017; 21: el-eb6.

Robberecht L, Hornez JC, Dehurtevent M, Dufour T,
Labreuche J, Deveaux E, Chai F. Optimization and pre-
clinical perception of an artificial simulator for endodon-
tic training: A preliminary study. ] Dent Educ 2017; 81:
326-332.

EHESE. Ni-Ti#la —2 U —7 7 4 )Vic & 2IRETEK
offiX, rE—B8, EMibEs, fAMEZ, PHEME. &
NIREESE. SRR, PRBESEHIN © BT 5 2021, 133-134.



82 H A& & B & & % M & e8E 2

afn

Development of Artificial Teeth with Narrow Root Canals
for Basic Endodontic Training

—Evaluation of Usefulness through a Questionnaire Survey after Root Canal Shaping—

KirajiMa Kayoko, YARITA Masafumi, YOKOSUKA Takashi, AraI Kyoko,
Summizu Kota™, MaTtsuba Koichiro, Isai Mizuki® and MorozuMI Toshiya

Department of Endodontics, The Nippon Dental University School of Life Dentistry at Niigata
*Comprehensive Dental Care, The Nippon Dental University Niigata Hospital

Abstract

Purpose: In recent years, the lifespan of teeth has increased, and there are more cases where the root
canals are in a closed state. For basic training in student education, artificial teeth that have an anatomical
form similar to that of natural teeth, a cutting feel similar to that of dentin, and excellent X-ray contrast are
desirable. The aim of this study was to develop an artificial tooth with a narrow root canal, conduct a ques-
tionnaire survey on the feel of using it after root canal enlargement, and evaluate its usefulness.

Materials and Methods: The narrow root canal model (B13-NS. C. 96-#31, Nissin) used in this study was
made of epoxy resin, had a straight root canal without a taper, and was shaped like a mandibular central
incisor. The length from the cutting edge to the root apex was 20.0 mm, and the diameter of the root canal
was 0.20 mm. Five specialists performed root canal preparation using a 21.0 mm stainless steel hand file and
two types of nickel-titanium rotary files, and a questionnaire survey was conducted immediately afterwards.

Results: On the preoperative dental radiograph, the root canal was thin and straight, extending from just
below the cervical area to the apex, and when the reading of the electric root canal length measuring device
reached the physiological apex, the tip of the file was within 0.5 mm of the anatomical apex. When magnified
with SSK, five (100% ) subjects felt a sensation at the fingertips, and it was thus found that this artificial tooth
is suitable for training in root canal preparation when the root canal is narrow. It is useful not only for stu-
dents practicing root canal treatment for the first time, but also for experienced dentists.

Conclusion: This artificial tooth has a narrow straight root canal with no intermediate closure, and its
excellent radiographic contrast does not interfere with working length measurement using an electric root
canal length measuring device. In addition, the tactile sensation transmitted to the fingers during root canal
preparation can be felt by all practitioners, making it useful as an artificial tooth for narrow root canals in
basic endodontic practice, and it can be effectively used by a wide range of people from beginners to
experts.

Key words: narrow root canal, finger-tip sensation, development of artificial teeth, questionnaire survey
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Table 1 Demographic Characteristics

Mean=®SD 417+106
Age (yr) Max 64
Minimum 23

Sex Male/Female® 40740

SD ; Standard Deviation.
Values in the table represent the
number of people.
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Table 3 Changes in Questionnaire Survey on Oral Health Behavior
Initial Checkup 6-month Follow-up Checkup
Ttems p-Value®
n Missing? n Missing?
Weekday Toothbrushing 0/1/2/3/4/5 times or more 0/3/36/38/3/0 0 0/1/28/41/7/1 2 <0.001
Frequency
Holiday Toothbrushing 0/1/2/3/4/5 times or more 0/2/48/27/3/0 0 0/1/38/34/4/1 2 0.035
Frequency
Dental Floss Usage Never/1-2 times a month/ 43/18/14/5 0 24/22/20/7 7 <0.001
Frequency 1-2 times a week/Daily
Interdental Brush Usage  Never/1-2 times a month/ 55/14/5/6 0 38/14/14/8 6 <0.001
Frequency 1-2 times a week/Daily
Dental Rinse Usage Never/1-2 times a month/ 49/12/6/13 0 38/6/16/13 7 <0.001

Frequency 1-2 times a week/Daily

Number of missing values : Invalid responses (multiple answers, no answers) were excluded from the total count as miss-
ing values.
"Wilcoxon signed-rank test (subjects with missing values were excluded from the analysis for each item).

Table 4 Changes in Each Examination Item

Items Initial Checkup 6-month Follow-up Checkup p-Value®

Results of the Saliva Test using SMT

Cariogenic Bacteria Reflectance (Mean+SD) 21+18 17+12 0.069
Acidity Reflectance (Mean=+SD) 649+112 674+115 0.048
Buffering Capacity Reflectance (Mean+SD) 834+88 81.1+99 0.046
Occult Blood Reflectance (Mean=+SD) 449206 496+181 0.032
White Blood Cell Reflectance (Mean=£SD) 447+120 514=%14.2 <0.001
Protein Reflectance (Mean=£SD) 71.3£6.7 715£6.0 0.711
Ammonia Reflectance (Mean=£SD) 165+83 165+80 0.948
Number of Remaining Teeth Mean=®=SD 28017 279+17 0.059
Number of Teeth with Dental Caries Mean=®=SD 12+18 1.3+23 0.690
Periodontal Pockets <3 mm/4-5 mm/=6 mm* 29/38/12 65/12/2 <0.001
Bleeding on Probing None/Present? 28/51 54/25 <0.001
Tartar None/Present? 32/47 40/39 0.153
Halitosis ppb (Mean=+SD) 89.3+115.7 287+375 <0.001
<250 pph/=250 ppb? 70/9 78/1 0.013

SD ; Standard Deviation.

#*Values in the table represent the number of people.

PContinuous values : paired ttest, Two-value : McNemar test, Ternary values : Wilcoxon signed-rank test.

Subjects with missing values (one absentee from 6-month follow-up checkup) were excluded from the statistical analysis.

=23
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6 H A cHEE L 2 ERGRE B Ww T, PR
DLLUBROWRIERZZOEREHRR L5, ZBLE
FZM 384 (B1%), Lzah-7&EN 364 (49%), ML
B DS 6 BT o7, £ie, WIREIEDS THEIE L BEFHE
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»627,28)'
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Study on the Effects of a Dental Checkup with Awareness-raising Measures
on Changes in the Oral Health Behavior
of the Japanese Working-age Population

HayasHr Koichiro, MURAKAMI Terumitsu, AOYAMA Yukihide, KOIKE Yasushi,

UcnryaMmA Chiyoko, TokuDA Itoyo!, TAMURA Yoshihiro? Yamamoro Yukio,
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LION Corporation
'Hirosaki University Graduate School of Medicine
2Department of Oral and Maxillofacial Surgery, Hirosaki University Graduate School of Medicine
3Department of Social Medicine, Hirosaki University Graduate School of Medicine

‘Research Institute of Health Innovation, Hirosaki University

Abstract

Purpose: According to a survey conducted by the Ministry of Health, Labour and Welfare, approximately
70% of employed Japanese adults suffer from dental diseases. Furthermore, dental checkups are often
excluded from routine workplace health examinations, and only a small proportion of employees receive oral
health guidance in the workplace. In this study, we aimed to develop an effective oral health examination
program as an easy way to conduct dental checkups, by combining the salivary multi test (SMT), intraoral
cameras, and questionnaires. We conducted a health checkup that combined this testing program with
awareness-raising measures, with the purpose of elucidating its effects on the oral health behavior of
checkup recipients.

Methods: The oral health examination program was conducted on 40 male and 40 female local government
employees in July 2018, with a follow-up 6 months later. Participants received feedback on their test results
on the day of the examination, followed by personalized oral health instructions and lectures. Checkup recipi-
ents regularly received information on oral health and new toothbrushes during the period between the first
checkup and the second checkup 6 months later. The checkup results and answers to the questionnaires
were compared between the first and second checkups to investigate the changes in oral health behavior and
oral status of the checkup recipients.

Results: Significant improvements were observed in oral health behavior, such as attending routine check-
ups at a dental clinic, frequency of tooth brushing, and the use of interdental cleaners over the 6-month
period. Additionally, significant improvements were identified in oral health conditions, including reduced
probing pocket depth, decreased bleeding on probing, and reduced halitosis. Among the awareness-raising
measures, it was suggested that intraoral photographs (with the dentist’s instructive comments), the saliva
test, and the lectures on professional dental care and self-care had a positive impact on the changes in oral
health behavior.

Conclusion: This study suggested that the oral health examination program and awareness-raising mea-
sures improved the oral health behavior and oral status of the checkup recipients. In future studies, we aim
to enhance the program by focusing on effective elements like intraoral photographs and salivary testing,
combined with awareness-raising measures. We anticipate that this program will be widely adopted and rec-
ognized as an effective oral health intervention in workplaces.

Key words: dental checkup, oral health promotion in the workplace, awareness-raising measures, behavior
change, saliva test, intraoral photograph
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