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The effect of denture care on extending healthy life expectancy
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In addition to improving etiquette, denture care is important for preventing infectious
diseases. At the same time, because dentures also function as artificial organs that support
nutritional intake, maintaining their function is also an important part of denture care.

Future challenges include making denture care more efficient and labor—saving.
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Why should plaque be removed? —~Are the bacteria in the oral microbiome friend or foe?—~
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It goes without saying that plaque control is essential for maintaining oral health, focusing on
the teeth and periodontal tissues, and this is now widely known among the general public in modern

society. The reason is that dental plaque and denture plaque contain pathogenic bacteria such as
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caries—causing bacteria and periodontal disease bacteria, which trigger the onset of these diseases

In addition, it is also becoming widely known that these potentially pathogenic bacteria can enter
the bloodstream and respiratory system from the oral cavity, becoming a factor in many disease
risks, including 1life—threatening systemic diseases such as infectious endocarditis,
arteriosclerosis, diabetes, and aspiration pneumonia.

On the other hand, plaque is composed of oral commensal microorganisms, and it is known that the
formation of a stable commensal microflora provides a barrier function that prevents the invasion
of pathogenic microorganisms from the outside world, and also helps in the development of the host’ s
normal immune function. Therefore, the commensal microflora is an absolute partner that contributes
to our health. However, this seemingly harmonious relationship (symbiosis) can be disrupted by
excessive bacterial growth (dysbiosis). As a result, the potential pathogenicity of microorganisms
that do not normally exhibit pathogenicity becomes apparent. This is the interpretation of why the
plaque biofilm formed by commensal bacteria shifts to the initiation of pathogenicity in caries and
periodontal disease, and its molecular mechanism is beginning to be understood with the progress
of biofilm research. When the number of bacteria is small, the expression switch of genes that
become virulence factors is not activated, but when the number becomes large, it becomes possible
to detect them with the common quorum sensing system that the bacteria possess, and the switch of
the gene transcription factor in each bacterium is turned on. As a result, the expression of
virulence factors is observed.

In recent years, it seems that research results have finally caught up to the point where we can
microbiologically explain these two aspects of oral commensal bacteria, based on what has been
learned from biofilm research. I would like to give an overview of how we arrived at that
interpretation.

Keywords: Oral microbiota, dental caries, periodontal disease, biofilm, microbiome
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I B & A A7 1 v DT D FANRESZ PRI DV THREE

Streptococcus mutans FEVER (ATCC25175 ¥K) . Candida albicans (ATCC18804 £K). BL Uk b7 77—
ZDOHDEMIRE & L, FHHIL W EBEAN N ST D I5A 0 RAEEERIC R T 2 b TFre ] o=
72 (CPC) DIESZMEEMAEL TH D Z & & Liz, S mutans & C. albicans \ZxF3 % CPC D/ E PR E

(MIC) 1%0. 8 pg/mL FRE L HEINTVD "OT, FRE TORHERRAZIT o7, MIC ILZIER CIIE S
AHHEDTHDH, XM T ANIBTIATA RTTALIZ, S mutans D&, S, mutans & C. albicans DIEE /N
AFT7 4B (LVREIRAA AT 4 VETRELY), B hOT T — 7 BRI UEEE LTINS F T 4 VA D 33
H—=2 DNRAF T 4 VAT LT (K 1-4), fERIFLLFO LS Tho7e (X 1-B),

IN—=TO: ATA RUTTAEIAAET 4V LAZTERSETIRIETO. 8 pg/mL @ CPCIZiRIE L T —BrkisE
L. F2ICHKRTHEHZ, ST T 4N LZ2TTANLEEFN U THICIHEANE L OB TR LLE 25,
SNE—2DNAFT 4 NV EBIZENEZTTNWDZ ENRDboT,

IN—=TQ : IN—=TORE =2 DNRATT ) Db, CPC ITRIET DANCH T X6 o X HIA L, FES
S B TR RICR LIZIREE T CPC DR EZMF L7z & 24, MICIRE TORR TR TP LI,
ZNHDFRERNS . BURDOTRERE TITANRIREOHEFEE S . ANA 47 4 )V REOEIZITAIMER B I
RN ERBRES LT,

7"/—7@ T2—4VR T2—RVR T5—4 7’11/_70@ Ta—4YR Ta—RVR 75=4
(NAF 74 +HYIH (NAFTANLD
N9 DR ICREY)

CPCAVMICAA A7 A NLIFERT A FH 5 REREHER

RIL—N—TNAF FESFAF—OH e

TAFAFICLE  EEEMT
74 VLES| ERHT ETHAINFICTS B

RESFA Y~
BECPCAHRENTRARE  HEWE

1 CUPERAEY OIFEERE & S A 4 7 4 v LJERRE O HAIRZ I IC O W COMGEREER (A) 77k
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ITN—70
(NAF T 4 ILL)

TN—72
(NAFT 4 ILLD S
FREEICE L)

K1 OV OIFER & N A F 7 4 v LR O EFNEZ I IC O oMGEEFER  (B) #HHE
IV A F 7 4 )V AOfFEH

R, T =7 IR OB EEREEDO A N RER L TWD DI, ERICEEE 5 2 5 N PEEGE DR
KE2VFHDOMN, TOEZIE, NATT7 4 VAOANRKE /ey NI b ETREIND, N T T 4 VA
eI, b &, KRR ENREWVHE OB LR > TETMEIC T FNTWD b OR, REM DS
fbEHZ R0, BEICHEH L TV AKEFEONHA LIS ELRRE R D720, b E2HEbRT 2 Hika B
HI-DDIIE R TH -T2, TDH, ERTOIT—T LN LRE VS TZAERNICESRESND A TLOE
BRI E U DA A7 4 NV DEYMENIIRE & 720 | ERRFIEOx G & 72 o THIIEDS RS L=t ¢,

PRAEERBR CHER L2 L 91, MEIEANA A7 4 LV AEFER L TODIRRETIX, A L TWOZRW R RE &K
Db SN D ORPEA~OMMEA T Z LT A ., JEPEICE D 2 BIn FRIUCEIEZAET D Z LB 6N
INTHRE, 2FED, EIMEA OFIERIEL Y b, A F T 4 NV AFEHARIED A3 BEYHEDFAE, O T
BHEEOU XN ERTHZENRENTNWD, FOA = ALIEAbLEELK L. MEWHOaI 2=
r—va Y= VOFEEIERHTH L LB Z bl BlloAmiE s L TUIES REBRTH D, MEDO=a
a=f—vasi, BOEORO ETOBMMEEZRMT 5 ENERERY ZNEFRET L HIEEZ I AT
Ll 72T A (Quorum sensing system) EFREATWAS Y 74T L1 BEOERK) #EWKL.
BFOWRELIT ) 2O ERF/NREOHFEER L FETH D, ZORELBI THoEOEEICHEL T
WHZEEELRBMTDVAT AEFD, TOEM TS EIERHREMEICED BB TORIAAL v F o4
T HEEZLNTWDS, TNHEERTLIEZOOaIa=r—varyY—id, = VT a2a—H—
(Auto-Inducer) &EMEEILD, < OEMTOILBEFIHED L 5 IS FWHE 2 FIZE RSN A Lkt S
DRDOENEL LT-A— b VT a—P—REZBMT D2 LT, BEROBMEZHET b0 THD O
(®2), ZHZMzx T, A— b T 2—P—TEAENT, BIEFOWRERF2IEEETHEL LTS
W (K 2), A= b AT a—P I LV EARS LOTEEEAMEE SN D EETIL, HOREAL— R, 3KA
Mitte, ek, BREEM, SA 47 4V AFEAMER Y HERATE L TR BEEH S Bz T Th b,
ZIZ T, HOBEAL— RIZOWTHOESAY TOMGEE L Tz, XA 5T T AREDLEHLY LTV E
O Candida albicans Z M\ Tz, M GERNERERE S, EARITI T 0RIETHIET 20T, W2 & L TGEE
Hli, Blgm kX (K3) o7 T 70X HICh*tEr7 77 ECEMBE LTHions13TThs, LnL, &

BricHE®R T & (M38) A7 T 70 LT, HEMAIE LIXE K OMIFEKICIZIFE TR ST, Z0oMH
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MABEO T O OFEM L AMHT O TS, ETO®%RER, FEEBEHRY Q" TO)WIERALND K D272
ZAVE HECHETE ] & DA, RS O ORI CoOWIM A BEIBIEB L LTH A LT T RS L, 2 I
M &t Lemgs (K3) 0FERTH D, 4 RIS HWETITIZ & A EH X TR IXMER TE 003,
8 WFHLARE CRMICHTEA B — RN T v I 28k TR A DAL, AN DELEINIC A — M VT a2 —H—&NR
WL, MO T F = UNEIND T 7LD LR ERo7=EBbild, SH6I1I2H - EHENEITT S
&L ORBRERBREE LTINS AT 4 VARREIZ2 > T IETTh D, A A7 4V AFANK, H—TIX
R BEORZHIEBETEIEREIN, TR — MM T a—V—2fFLlaia=r—arvz i
NHEEEDRY 2 — A EREEICHEDBEFRIEZHNSEL:E52 005 017,

1 ME - EFoOA— b4 v 7 2 — 3 — OfH & xR

Al-1 Al-1: ZRARESAER
T I-RER) 598 (Acyl-HSL) ¢ HEEFRVUER)
(TS LENSE) & FRMEER
& BREAM
® NAMFATAILLFEXEERE
L Al-2 Al-2: = R EIES R T Ls
& TS/ VIIRIBOIATIV ¢ HEHEFRUER)
(TS LGS EHER) & MEEEEEGEET)
AIP AIP: Z B S RT L
FASH - RIFRIEEY ¢ HRASEZRUWEHR)
(TS LBHER) & FRMEER
® NAMFATAILLEXEERE
=} EF QS HF & BB REIETE{R
JxFILTILa—)L(FAay—I) & BRI REIEIE{R - R
E3) FILRIAR(T7ILRT—)L) ® NAXTAILDEBE-HE-ERFE

RIFEBT

ALERTF

@ Al F—hkaYFa—H-)
D DNAZFOE—9—

K2 HEHRtOZFTAEL T AT A
B TOMETHLIA— " T a——F, THELEZERLOHRESEE LT, 747680 TV AT AR ST
B, MEOBEYR Y —L LT, £72 DNA BERHIEH LS T & L THEET D (k22 22551 H) .
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L DA & BT - i OES A

,’E 2N BT OIEH F DI E T HHE O 1B 5B %
%:5 1E+13 g E
g e T 8 /\\
1E+11 o S
1E+10 _,r" ol
16108 o &
100000000 §o al
10000000 rad
1000000 o s 2n
100000 -~
10000 = ’pjnﬁ
1000 »
rad
100 /,I
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1 v"'
o Qu(ir (f“’ , o e A4 FLH I EIETEH i (E%) # SERER
R

. HETToME |

tad | R M E\K»\k‘

P il
57

25 4R 8HsfE R 1085 12F5fAE%

X 3
T T OMBEHEE I OW TR B s 77 7 () & BEEMEOBIEO EHE LD 777 (F) L.
Candida albicans %W & U7=¥EEOREF (CGUk 22 255 H, &)

V A F7 4 VAORMEEFIA U7zt R O FTREME

b NMEEROKIAL TR S ID A 7 4 )V AR (B ISR E OFEE2 £) OBWRSH D Z L1THmbhT
WABM, ZOEFENE FNRNVICIE  EZBIET D Z ENAREELEA I N2 ZZ T, MUAKEATY, Wi L,
Wik m ., KERE COEZRT S Z L IFEEL Bbd, £ TORBITEERIER & BREEER & 3 5
Lfﬁﬁmiék%z%hfwéﬁ\ﬁ%%%ﬁ@%%_owfm\w%£m3$_ﬁbhttk&/bﬁ
(HGP : Human Genome Project) ®HARERIZ v b1 EEOLES Aﬁﬂﬁﬂ@/%ﬁk?ﬁi%@?*—&/\“—xﬂj
— IS DRFEBRIEICE STV D, FOWRT, L@%mﬁ&mﬁ@%m EHL, W —7 = —DFE
AL FIRHICEBR LI TH D3, BFELLOBERIIZOHEMZE-> T, b MEEREICE ENHHHE &
REDHBFREIINT (A 7 1A F— L) (B> TIT- 72,

AL OIS T- > TIE, BB R ATRETH 5 (VBNC) 8%\ 2h RFHA LT HIIFE LS # L L,
FEAT S EEA TR o T2y, R TICHEET DT EDODODNA B Ly — 2 U AR5, A&7 A
ENTHAN 2B L. TET I HEOFEE LR L WS 2F D Z ENRA[GELE o T, TN E X >TIC,
FEEFENMERIDREE LRREE L T, B2 Z ERHLNIES YO Hh D, SHIZ, HHESEROEE
DHEZ . N F T 4 VT B 2 LT HRRE /N T v ADELILA Dysbiosis 248 U, IBERRRME 2 R+ 5
AHNZALN, VAT LB TV AT ADOEERNTTHLIA— " VT a—Y—% N LIz ATHD Z
EWDMoTET, LIEN-ST, FT—7 3, &7 4 )L L TIEEEAENE, 8RN &R T 2% A 3 %M
B OTEMEDSFAE S, SRS EEAEME, ERIEMEZ R X 21220 LIREns %Y (K4), Zo4—h
AT a—Y—% Wi Z—7 v T HHEBIE T L IRBIEORRBIL, FEREBEZHRILE T, PUEEmERE
EEDODE L RWTEE LCHIB LML L THIRE SR T D 22,
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X4 HIEFE D Symbiosis & Dysbiosis OIKFEEfEE & OBIRME Uk 22 7»551H)

VI &8

@ _NETOERBERZ CTHEFENE EOLEHRE~DOFE L HEBEICEIR L, Symbiosis (4) ) &
Dysbiosis (/XT 2 AKFH) | MMELEOAEBIREEZIRET D E V), HiT-R2EE LR O a7 h 3L S

NnNo20H 5%,

@ ¥ EH IS LA EN LSF LAY ORERECTH D8, MR HE & A A7 4 v 2b L, EH#ENTO

Dysbiosis &4 U, WAERVRIENEIZB D 285 FORBENBELT D, DFEV, TT—I N F 7 4V LT E

(RDNEEERIFNE, S EIRIEMEZFFO K 512725,

Q@77 — VI IEAEHDEMNTITH 223, WFIHEGHEIZHE< Dysbiosis MR LWL S ICTFTF—27ar bo—n

NEHETHDL, TOEME, LIHICKBENITHF LIV THHTEDLAT VI A TREEEEDbND, L

TR T HEHOHED EFIX, HEOCEAEZSDLDT, 77 —7 (AENRA F 7 4 VB IFBRET H X,
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Evaluation of flowable composite resin as an adhesive material in the custom disk method

(OHaoyu Li" , Anna Miyayasu? , Tamaki Hada® , Maiko Iwaki", Atsushi Takaichi' , Manabu Kanazawa'

1. Digital Dentistry, Institute of Science Tokyo
2. Gerodontology and Oral Rehabilitation, Institute of Science Tokyo

3. Masticatory Function and Health Science, Institute of Science Tokyo

Background: The custom disk method is an innovative method to fabricate milled complete dentures. In this
method, artificial teeth are bonded to an outer frame fabricated by a 3D printer using cyanoacrylate
adhesive, and denture base resin is poured to fabricate a custom disk. However, cyanoacrylate adhesives
remain on the occlusal surface of the artificial tooth after milling. Since cyanoacrylate adhesives are not
materials for restorations and have inferior esthetic and mechanical properties, a technique using flowable
composite resin as an adhesive was devised. This study aimed to evaluate the mechanical properties and the
shear bond strength of flowable composite resin and the enamel layer of artificial teeth to establish a
technique using flowable composite resin as an adhesive in the custom disk method.

Methods: The flowable composite resin (GRACEFIL ZeroFlo, El, GC) and the enamel layer of artificial teeth
(SURPASS, GC) were used in this study. Rectangular specimens (25 X 2 X 2 mm) were fabricated for the
three-point bending test (n=10). For the shear bonding test, polished the enamel layer of artificial teeth
and flowable composite resin were bonded after primer application. Half of the enamel layer of artificial
teeth samples (n=6) underwent sandblasting with 50 gm aluminum oxide at 0.2 MPa before bonding. The
prepared specimens for the three—point bending test and the shear bonding test were stored in distilled
water at 37 C for 24hours. For the three—body wear test, rectangular specimens (6 X 6 X 2 mm) were
fabricated (n=10). The three—point bending test was performed by a universal testing machine with a 500 N
load cell at a crosshead speed of 1 mm/min and a support span of 20 mm, calculating flexural strength and
flexural modulus. The shear bonding test was performed by a universal testing machine at a crosshead speed
of 1 mm/min, calculating shear bond strength. The three—-body wear test was performed by the impact—sliding
wear test machine in water at 37 “C, with a stainless steel-aluminum alloy antagonist contacting the
specimen under a 30 N load for 20,000 horizontal sliding cycles. Wear depth and volumetric loss were
measured by using digital microscopy. The statistical analysis was performed using the Mann—Whitney U test
for the three—point bending test. The independent sample t-test was used for the shear bonding test and the
three-body wear test (a=0.05)

Results: The flowable composite resin showed significantly higher flexural strength and flexural modulus
than the enamel layer of artificial teeth. The sandblasted group showed significantly higher shear bond
strength than the non-sandblasted group. The flowable composite resin showed significantly lower wear depth
and volumetric loss than the enamel layer of artificial teeth.

Conclusion: These results suggest that both the wear resistance and strength of the flowable composite
resin are superior to those of the enamel layer of artificial teeth, and sandblasting ensures their shear
bond strength, indicating that the flowable composite resin can be effectively used as an adhesive in the

custom disk method
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2-EHMA, i-BMA 38 L ONATBC Z W=7 7 U VRERE Y 7 A LM OBEARKOE W K 29D bk
Off 2 FE—HEY, & HEEY, EMEMILY, Safaee Sirus”, #HEZAF Y
DR R K e It B A FE R i B 5240 B

[B09] EEErtaalz, SRR, JEERREE S0 XV IHERERR 2 A3 2838 LTns. =
DL RIEFITITHE Y T4 P MOBEAPENTHSH. TAEICEND T 7 VAVRIREY 71 MO O—BR &
LT, EARRKDREHPEROYEE & MR RIZ T 82T OV TRt L7z

[51E] ARFEBRTITMARY & LT Poly (EBMA-BMA), #DE / ~—hsy & LT 2-EHMA (2-ethylhexyl
methacrylate) & i-BMA (iso-butyl methacrylate ), ®J¥8A|& L-C ATBC(tributylacetyl citrate) Z V7=, &
J o~ — AR O & BRI OV T Mori b O LV, 2-EHMA: ATBC=75:25 (wt%), i-BMA: ATBC=25:75
(wt%), BiEiix 1.0 & Lz V. fLFEAR, SEAR, MAESHORE 2 ERT 570, (LFEAM CIXES
{EHEAI & LT p—tolyldiethanolamine Z/V BRI L 7=, SEAA CIEEHEAI & LT camphorquinone, IEJGAIE L
T ethyl p-dimethylaminobenzoate Z/ EERI L 7-.

BIETE B IXEEHER % & 8D 7 VB OBk, WK E, MR TH D, BRI ORI E X B RS L
HEWESR L A1 71 2 DDV-25FP-W (=— 7 > R-F A1) MWz, FHINTEEHERIERZ 2TV, DT 4T
& 60COEY A 7 ViR (AZHEIT 1 43 MIRHE, 1000 []) %I4T 7. YA 7 LV akBRig IC ok & L IRk &2 LA T
DORIZ KLV RERH LT,

WKE (%) = (W2-W3) X100/W1

wiEE (%) = (W1-W3) X100/W1

WL BUBHER % OB &, W2 B 1 Z VBRSO R, W31 BV A Z VRIS OREI A R S HEE S L E R
RV T —TCACE S BUOHT, SNK O EIlE, t EE vz,

[R5 L E4] £/ ~—I2 2-ElMA Z W2 B CIE, REAH L MAEAR O RHEMEEIMEFEST LY b f
BACEVWMEZ 7R L7z (p€0. 05) . E 7B 7 VakBRATH C{LFE AT OB RMIER L R EENAREICE (L Li=n
(p<0.05), HEHEAREMAEAA CIIAEEITRO LN o7 (K). FWKEEEMEIZ OV CUIEGE
MICAEB AR behoT-. i-BMA Z W= pRh i, BEAREH TR EMICA B AR b =0
(p<0.05), 2-EHMA |F EEARRKMICEIT 2 ole. ETBY A 7 VElBRATE CEOHEAHEROMES, Db
—OORBMEENAEICE L L. SO E THEHAKAMICAEZENRD b7z (p<0.05).

2-EHMA & ATBC Z W=7 7 VL RIKE Y 7 A4 UM OBEAGHKRAL, KErErMEE & mAEOBLE LV, (bPEAM
X0 L HEAMEMAESNRL TH D Z LRIz, FROEEGRIIIMAEAR & i L CEAHRENH
EZ LD, EIRICBIT 2 EEETOISHICHIfFIND.

(SCHik)
12 * ATHEEDH Y (p<0.05)
— : ; I"H$% & Y&() (*+%, %o-"*.$/(%,'%0)(1()$%2'%! 3t(4(%25%67893+7:+%'
0.9
& T HREYA<=+'%=9(*43:$1+#%:"TA+T4'%(7/%=">/+#?9 @ 3$/%# (43"
v 0.6
% L (H(AHHSAS7%" 8% (#<9$:Y=+#;(T+TA%*"84%/+ T A3#+%9$7+1#*%B
03 u #1 7 LG
Y ="9<C+4.<9%;+4.(:#<9(4+?B34<9%;+4.(:#<9(4+ DYSBBALI%< 9% AH#
0

(28 G rmEE RES G :$4#(4+5%E+74%!(4+#%F%GHBERBEHL%MIN
4 2-EHMA % 7Bt O R IE#E

23



BETT~AAZ—ITLD [T ) (T OMBOHFTHR
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BT T~ A A2 —LIXARFEWR T 7 FRZNRET D Rk 7ICBAT 55 - BREAZ I 2 TR, EL
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