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L7zBc SR BERED B bz, FE6LE MTA € £~
Mo THEBEENL, Bl HRIcEZEa KXYy b
LY VB TIBEIRE 2 1T o 7. ik 1 (FiRER, I
WWHERIZ 72 RIFCH 2 T L 2FER L /2.
3. EIREESESEL
KRR OVEEBE &L LT, T2dH 5.
A3 AR Al - 0 e L o P R R S 2 (AR R
BEHE
Ad: DB RIBICNT 2 RBEEa VR y P LY
VB
A5 : FEEBARMEREALARE B (Tooth Wear - 25 H%)
D EFEE 11 & (R BE G
A6 B DTEREEE 1T T % HEMLBEREBEIGH
1) A3: HEAIEED - pont a0 A E P g AT o 3 2 (KR
PE RS
FA3 @ HEHIHEAR - ot A H P Ak N 9 2 R B
EEBE 1, TAS-1 IREEGEICN T 2 EEEBE) B
KO TA3-2: el AP AIC N § 2 a v Ry b L
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M1 FTEE—KAWICT>7ar Yy bLY B
B OB EG

a: e vy 7 AMEE, THE - KRAWELIC, &
iz cEET 2 EALED 5D, b HOKLETY
PORBZE ORI ZRELZ L 25, BHIRD S
N7, MTAX XY F2HOCEEENEZT-7-. ¢!
FERPER LR ORI LZEL T 0D I & E2ERL
RICEREEaVRYy hLY Vv BEERfTo-, d T
BEMEAL 7.

VUBHE, O200BEENEEFh TV S,

FA3-1: IRAEEALCN & 2 BEMEME) 13, ElEICS
¥4 ARAEE@EAICHN L, MIa v e 7 MicEo RE:
1530 THY, EFWKIGCTCITIATAL /) v —k X
VERaAVvERY Y LY URE, BYREEE R E
L, ZOFHANHECERT L RO ENG, FEH
HUEZ DTN,

CHIHE  FBE DI E TS,

cETENE - RTEHRE DI LT B,

CTSATAF ) v — kA MEE - avRY Yy b L

VUBELEDICIAET S,

X 21z, WREAFEHEICEED SN L o7z
aAvRYy LY UBEEERT. LR OUTLE
DOavESy LY UBEIC KA 5N, F
7= SE AR I b BB A A U Ttz SJBIKTRE O Sl
Thy, BEBEI T TICHES N TV, av K
Ty ML Y VBEEBRELLBICEEERELLEC
%, EOEL RO EEE oA B b, JAH
Pllicbhbz2EREL->T. o F< )y 2 RA% 7
FATIHEESE, ©BEIREMO 7 7 A TTHRICEGDE
TarvRYy PLYURIEETo . WBEREN T
L, #HEOBESMEMATE D bR ELZ.

FA3-2 : R AE PHEEA Ic T 2a v Ky y LY
MEE ) 1Z, HEEEOKRS BRIEZBET 22010

e8E H3E

B2 LSRG O MR ARFECEED & N7 BN AT -

7zar Yy b LY ABERER
a: PERHEOREMELDA Y EY y F LY VBEIC
TREEE RO BN, IEMAEART I b EEALA A U
Twie, b EEAREOHETH b, ILELICHEE
HOWEMAECTE Y, KHRIC b 28 L 5o 7.
c: BEERBED Y I ATHRICEDETaVYRY v b
LY VREERT o, d EERIRESTE T L, Bl
HlErm L.

B /NROEE DR EZ T, B s - FE -
BMREL2ET 22Xy P LY v R NMICHERT
BT LI VEBEBEERTOLDOTH S, FEFIFELEE DL
TR,

I - A E DICA[E T B,

SRR - SR E DICH LT B,

- HTEE T YR IE A, Ml TIRRIEEOBE 2 & O

45,
2) Ad:DEERRBICHT 2 EREEEa VRV Y L
U UEHE

FA4: DEERRBICNT 2 EEEEa Ry P LY
VB &, DB RIBIC N LS 8o s Y & iR
WHIL, BEZRMELLEEZa2 VAV y PLY VI
o TRIBHOBIELZNZ D TH 5. FEHIFEELZ LT
NN

- HIHE - FlEBICH LT B,

- A EKAEELE L 0R KR,

X 31z, TEEFUIgO KRBT %2, HEka K
Dy bV YOEEETY v DREGIE RS, R
MMBIZ & > THIELIRE L TWizds, av Ry by
VICk o TBEENHETH B Z L E2AID, REREEICK
BEL7:. BEfEtO = F X VEZUNIT 2 2 &z d BEE#
fE&fT\v, EEERCTarRKYy by vicks 7y
CaREELL 72,
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a: e, ZE T PEIHE A IMEIC & o THYE LB L Tz, b iR
Iy IZAMEE, ctarvERYy FLYrE A CHEBEERCTESE T
Uy VREEL T, d iR 1 SRR,

4 A7 4AFTA b= vk DD EERES
a il ¥z — FAA FiZ A3, b flitk. GiloWBEIZD SN D,

3) A5 : JEEEALIETEHARE B E (Tooth Wear - 254
%) o EAE(LES IR & RBERE

FAS @ JEERER AR 85 (Tooth Wear - 21 H%)
DO EFE(LR IE & ARBEIEEE ) 1%, TAS-1 : JEHE AR
fkEE R (Tooth Wear » 28 H%) oEEMFFILEXIG) B
KO TAS-2 : JEEEAMERT AR R (Tooth Wear - 255
H45) DIREEIEHR) D2 >OWHEEES S I NS,

FA5-1 : JEEBARMERE LR (Tooth Wear - 22 (1 f545)
DO EFEAMPG XS 1%, EEIERE (< S RKIA)
0, UNHES - WA - BEEER R £ o TEERRE ) © TR
FE) TEREIEE ) T2t i L AT 5 EAEALES I
TH 5, MEPIFEEAEZ DI TITRT,

R - FIRE HICHET B,

CAEVEH - RIEHEE BICHE T B,

- A40E - BRBECHEEMIRICE REE (51 b

H—=F, 2 OAL=FiE) SECETHEEE
Flicéte,

FA5-2 : JEEBER AR R (Tooth Wear - 2 A 8%)
DRREIEEE ) 13, BEHERL (K STRRIA) ©, U
Uil - A - BRI 22 & oo TESEERE ) S TROHRIE, TR
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HAIEEDUNITRT,

- HitE - A E b ET B,

- HEBEBEZ R

ARBEMa Ry P LY U BEIRRE EOEA %

SEFIIC & s,

K41z, 74 AFRTA =V 20 & 2 8OEAEG
ZRT., MOEOOWERLEEL EFE L TRBEEL, #
TA4RARTIA P=v 7% 37— NVERL, BOGHOK
BEFDE LN TERL, AEFTIFE /M E TEE
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X 5 LB OB/INEICIT > i EEEa Ry y
MUY UEE

afifa, b:fits., FEUIBIOEEEa YKy y LY

SEEIC KD, MOBENWPEOEEEZT -, REIC

barvRYy LY VBERToTHS
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4) A6:HOERE ICHT 2 FENEREEEER
7

TAG : DB E I T 2 BEMWRZEEBGER
B 13, BEARAME, tooth wear % F, I E X RN
ko THEL ZHROVEBREFICNL, BEEZHVTT
BiRELFEBECH D, WOMBERIELHIET DT
b5, FEFIFEEAEE DI ICRT.

CHiHE - FHE DI E TS,

cARTEEE - RIEHE E DI ET B,

R TEEERECEEEa Ry LY VBELE

T 5.

X510, AV OZ/NRIC T - R EEBE
2T, BEMEELTHFE LKL, EEEka VR
Uy b LY UBEI & D IEYIEITIREE T T2

4. FURIMLR ML — 3 U (A7 @ XFH&

(CAI) & CAD/CAM 2GR L =X 2L 7 1) —1&
EaE

FUYINVLA L L— a VEROTHEIEE X, TA7:

HEIR (CAI) & CAD/CAM ZIGH L7z A2V 7Y —

e8E H3E

BERE Thd. FEBOTVINT -9 2T
BEEOE VA Z LT ) —EEYEERL, EEICKL
T, EErHCIEE Lo~ RMLzRIZ2bDTHD,
FEBIFHE R DU IC R T,

- HIH - FAREBICHET B,

CEVES - TR E DICH LT 5,

D VF—=bhU—=F X FEREHIE LTERD S,

- CAD/CAMIGH A & V7 V) —(BIEY OMEER - F

B ozt 35,

bW

ATk, HWRMEFEMEOHGEICEB T 2 HREEEE
A DHREFIC O \WT, Z OB L RS L7, BEEICK
LU IR ERE B & CHYEF ORI A, EEof
W& R 2 AT O HLEBIHE D23 SR k T B HERE R,
MG (AR TMET 2 REIHES DS L), il
TEE (PRFEE, UK ER L), HEHHK TOERCHE
BEMASTO#EL ETH D, 5EMICHE R BAH
PED 5N T3,

R 3 mAE, EMEREEUIGER S Tw 5,
HEEEEAEAN I L THEZT> T3, L
DBoT, TRTCOHFFIFHTICAKL T, BEOH
BENRICR B D 5. FAENREZ->THRTS
TEMBWESIT, HELERES SHPUER, ¥
BEREHEL, TONKRMEL TBILELH D,

X ®

1) HARBREMESRE. BERIEME L&, https//jdsb.
orjp/about_specialisthtml (202545 H5 H7 7+ X)
2) dbRtHEIRE. HBMREEME Bk L 5%, HWMAER
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ek

Hiy : s 7 HOFIEA RIS T H 2 REEHER (CSAA) &, FiEEREIZE VDS, DL DT
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FETEZHLOEOPIE I —T 1 v 7RO ST wE, £/, REOHEF /o — M EETH (LY
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MRkE 7k BER L TRRE, W v H A ) U L ERIREAL TGO oHREFE L 2. 01%GO ERE v
T, ARHIRE L OB Y 2 Vic GOBHEIRa —F « v 72 /F8 L7z, Hitw T CSAA TH 2R E b=
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VEAE, 1PN o BT 28 D s Y 0 B PR, ERANED,
V2 F L OBHREBORIEY R 7 2 ED 5 2 LM
WEShTBY, SECHWREAR R & O ORRYE% T
TBHIET, EHDOFRY A7 O R i o i A
CHHEETEEEZLNBY, BIEBRE B VT,
APREGWEIC & - T OWE AT 5 & IHIEHAE
THHEDIER T T 2720, BEFICEEZEZ S/2L, KEE
DUZZHEE 29, 0WVTIE QOL DETICSH Dk h
2™ F7, HERBEREDRAIEREAME T LT B BEI
EoT, FAZ7IEAVEYLV I X7 RERT B L
FREETH DY, DREERLE~DRBEY 22 b &% 5.

Qe 7 & UCEEIcHC SN 3 MEEETE, 7
b3 —)VHE, REEERE, SR (CSAA), &
G TH D, o OFEERIZE VD, BHAD
R T OWEIZIFE A ER WD, S8 OEE
DOYESIR % BT 2 2 L8 L <, DR 2R
T 57013 1 HIcHBIc kO $ 2 0805 21000 L
7o o T, IERE T O RMICIiEI R 2 RETE
ZHLVHMOTIE I —T 4 v IEPRD SN TN 5,

Bk 72 (GO) &, 797 74 F&@ My
2L THMENYEEREED S H— R o ME
T, BEEH 1nm, EHEum OKRELTARZ M (IEE
EXol) 2659, GO 1370k 4B OMmEERE
HEETLZ LAY, SEIEANTRRY—LR
CHMEMRAT 2 LN TWEBY oo, GO
WEOWEEHAEER (77T V7 =LA 04 4 V[
MAEERZE) 28U CEMEIDCEIAEL, 561
T v-hFA UMEEAEE L TCSAA 25 &%
#, HH/GO/CSAA BLEBEEKT 2 EDTE D,
GO 13FHM & CSAA DEZERID & 5 kB E2 R 7L, &
A, FR)xTFLvyFLI7%L—F, FUYURFLYV, E
FOERH—E V0 X kX% HEMERIIZGO/
CSAABARICEk 2a—T 4 v 2B TE 5. £k,
Miyaji 5 1 GO #HEa — 5 1 > VY OREICRE L 7
CSAA 73, KhizBwThn &b 2 AMEESh S C
RS LY,

AWk, GOEHIEa—7 1« v 7 IchiEt %2 M5
THHLWHEE LT, N EREERICHS N Cws O
e WaEl (A AFY 27U —v (NG), HAHER
W) ALY, NG I1EZ2 0K ic CSAA DL~
v h=v L (BZC) 2&A, BENLPEENRE SN
TWw202 Lo T GO Mo —F 1 v 7 h%E
912 NG 1o BZC 2 < hig, A¥L C o HiEkz
Pt I BIEC &, A U 72 IR BRE T © & R i 4t

R M

7 e8E H3E

up

AR EFECE 2L EOTIE 2 — MEL & 5 Al6E
Whd s, 2 TEIHEN T AHMIC GO HHEE 2 —
T4 v 7 &2, NGIREL T, ERMHAERS
TSR (FE-SEM) #8142, 7~ > 3eatr, Heflfml
ExEITV, GOHEHEa—7 1+ v 7 OERE NG ITEHF
1% BZC t o &I O W THET L7z, = L CapEN
BT ® B Streptococcus mutans & Actinomyces naeslun-
dii DY TE M B & O & v 72 i & o T,
GO HWilia — 7 4 v 7' ~OFIHE S O & Fikikae
OFBICOWTHE Lz, £/ GOHERa—7 41 2
EHEM L 72 & MEEWE NGIOIRE L, WEoOyiEtEo
FERRZ D W TEH L 72,

MEE LA E

1. GO AEURDIAE

Hin15g (BL7 4 v LRDEHEE) &, Wil 640 g (5
L7 4 v LFEHEE) ZRAL, RGBTV Y
v L45g (BT 40 LRDEHEE) 2=ECHML %,
BAY% 2B RIS E 72, 1,070 mL /K E 42 mL @
30% @It AEA (F57 4 VARG 2Nz, K
NEEIE X, BEESE T EERREL, 414V
KK CHIHMERVIET ZLICXDEHL 2, B
#%, K% AEY F 4 #— (10000 rpm, HG-200, 7
X7 v) EFRWCHEML, GO SBiRE S,

2. GO/NG J—7F 1 > OfEs

Miyaji 5 DFFEET, ARG TR (20X 20X 1 mm,
TRAT V) 01%ICHHEEL - GO o= T L, 2k
B AR LY, o T NG (0.1%) % %
L, GO a— FREERE I0WEERE L. 208,
PEHICERE K THoic e L, BE2RE2E L <, GO/NG
BEL L7z (Fig 1A). FElEoZz®, GO a—74 v
D ADFEM (GO ), NG ERICIRIE L 72 D A DI (NG
B, RO GEIERE AR,

3. GO/NG D45 HEFm

GO B LU GO/NG a2 —F 1 v 7 L 7= AR R %
FE-SEM (JSM-7600F, HA®EF) CTEEZELL. %7/,
BHEERE 7 < v okiE (B E 532 nm, NSR-
3100, AASY) 12k b, GO oM %2fT->72, FHTE
HAR oK, EamAE (DMs-200, WHMET T
%) 2HvC, wEEY e,

4. GO/NG DIERR

AEEAR L FCFIET, 96 7 c VEEE T L — F DKM
#GO/NGTa—74v 27 L7k 967=zV7L—FIC
0.1%GO 7y 2 100 uL JRANL, 7 = VDK % 58421
Bol:, BRTHEEIEE, 7z VOEICKEZRN X
CEZELTCRD R GO 2REL, ZoBEBEIEL. X
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§ Drop-casting of 0.1% GO dispersion

Vigorously sprayed with
water to remove excess GO

' 4

Fused quartz
polishing plate

N

il

Wit o 7 = v EEWHNC & BHEMNKa —F 1 > 7 105

Rinsing thoroughly with water

> Exam.

\I

GO-coated quartz substrate was
immersed in 0.1% Neostelin Green (NG)

Treatment with GO/NG in the same procedure for quartz substrate

6 Drop-casting of 0.1% GO dispersion
@ Drop of 0.01% NG

/

48-well plate

C

Immersing into 0.01% GO

Immediately drying
with high pressure air

<
] >

Human dentin block

| > Exam.

Keeping into 5L water for 12 and 24h

Immersing into 0.01% NG

l Rinsing thoroughly with water
' > Exam.

<O

Fig. 1 Method of GO/NG coating
(A) GO/NG coating on fused quartz polishing plate. (B) GO/NG coating on culture plates for immersing

in water. (C) GO/NG coating on human dentin substrates. Abbreviation; GO graphene oxide, NG neostelin

green.

2, NG (NG IEE . 0001, 001%) 100uL %, GO
a—F L7296 2T L— M T L7z, 3[EIKEERE,
HERES¥, GO/NG0.001 #E X GO/NG0.01 # &
L7z, D79, GO T RICHZBK LI D AIT -
7z GO B, NG W THBKELED ZAT - 72 NG B, RO
HovzvEMAEL, Ttz iTo 7.
AENBIERE OB BB, (1) S. mutans (ATCC
35668) (11x10° CFU/mL) & 1%A27u—2% (E+7
AV LFEHE) 2EGREER (TLf v n—FA v
72— a UG, FEHEE), (2)A. naeslundii (ATCC
27039) (46x10° CFU/mL) &#58EH (7L A > n— L
AV T a—Ya VL) 2% T 2)Lic 200wl $ORIML

7z, 37°CT (1) 148 RfH, (2) & 24 KeflBfRSAIE#E L
7o, Z 0%, HWOMETEE%E Microbial Viability Assay

Kit-WST (R{AbAi%eiT) 2 e, BotEE2 <A 2
v/ L —+tY—%— (& 450 nm, Multiskan FC,
Thermo Fisher Scientific, USA) THIE L7, %/, [
KR IO I >V TH 7L — b Y —F— (JE 595
nm, Multiskan FC) ZH W THIEL, HOMEIEEZ®K
WU, BIEMEE, Bz Ahzvearite—Lroy
WVOBEE QL L7z EOMMEE L7,

R BARFEENZ, ENLRFIEAAGEE RS RSBtk 0
PRI R EZ 2R E & 0K (KRES R1-35)
2EC, BERTE2HAFIA4 VIichEs TiTo 7z,

5. GO/NG DKFPZEBEZDNM AR

KRR D TR R O Rfe i & 5Hilfi 5 5 720, GO/
NG00l a—T74 v L7487z N7 L—1+%25L DK
I 12 Fif & & OF 24 RRRRE U, PUEMEREN = 1T - 72
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(Fig. 1B). K2 5B b H L TS 74, %7 i
MFESEE (FHAD LB D) 2RI 7. 37°CT 24 R
BRI SR, RO Oy VOB L EREL LT, s
WO EES2 7L — bV —%— (P& 595 nm, Mul-
tiskan FC) %\ THIE L 7=,

6. GO/NG O—7 1 > T ROMBEINR

t F o, dRERERIRR SR v Y -2 %P
LEkEEro4 v 7 4—bFaver b 25T, BED
BEO—BRE LTk EN-bD2HH L. KEKR
Bo7a bt aniy, JmEREhERIT AR EZE S
Ik EE - KEINT URKRESE 17-222). %7, E
FOWICEE T 2 ERIX, BET AN FI4 v BLUE
Bcfe > CHEMmL 72,

b FRPEHEMIEIRDO XS IE L, hELLE b
KEWZ, ¥4 YELFH Y M4 7454 =)L (MODI13,
Struers, Champigny sur Marne, 79 v Z) #HWTE
S 1mmicYWi L7, 2ok, ZKEKTHHE, BEEI
Yev# (D-SONIC US-350S, =) #1T1- 7.

RAEHM % 0.01%GO 2RI 10 HERE L TRE
I—=T 4 I ERITY, EEBICEHERRATHES ST,
Z D%, 001%NGVARIC 10 BEIREL, 77ZbicKkT
+oickE L, GO/NGE L L7 (Fig 1C). D/
b, FUHE, NG a2 —7 4 ¥ 7 DHDORFEHM (NG #¥)
ZAEELL 72,

FHM ORI S. mutans % T L CHUEM: 2 540 L
7o EESMFEHRREFL). &EM RIichE - 3L <
W34 E % LIVE/DEAD BacLight Bacterial Viability
Kit (Thermo Fisher Scientific) THIYaHet L, H{IGEHE
% (BZ-9000 BioRevo, ¥ — x> R) THZEZ2T- 7.
ERIC3AFTHE L, BHEHEFTY 77 27
(ImageJ1.41, National Institute of Health, USA) %
WCAERE R EERE R L .

7. fREtERMR

RN IC X, SEEHEETY 7 b (SPSS 11.0, IBM Cor-
poration, USA) #MHwT, ANOVA &t Tukey HSD %
2f1o 7z,

1. GO/NG DT
AN FE O SEM 44 5 1%, GO B, GO/NG D
WEFRICB W T, Bfao GO A H 5 2 HM (JKf)
Rieaohni, £, EREHEIC GO 2 HED & HUE v
5 pHAME D —F 4 v 7PREK S hT v B 2 L AT
AEntz (Fig2A), £/, S=roXofricBun,
GO #E$ & U8 GO/NG £, 1,600 cm '3 & 181,350 cm ™ ?
WWGOHEDE—2 (GRYFBLXUODNNVE, 207

7 e8E H3E

up

1 Fig. 2B O E & OF#R) 2R L, EilEER I GO 23
FAET 5 2 LR E Nz, 2800 cm ™ HEICEHI S h
Y=, MEED ARk BbDTH 5 (Fig 2B).

BATER OB MREBTIZ, RO, GO &, NG
FEOEMMIE, ZhZFN619°, 91° 696°THH, GO
BB AEZ R L. —7, GO/NG #F D £ fifi 4 13
500° TH b, GO LKL THBUKEEE > T3 Z
L& hni (Fig 3).

2. GO/NG 8BEEOREMNR

GO/NG a—F 14 ¥ 7' L1 = L OFE LR 2
7T (Fig.4). WST B X OEEHIEDOKRED» 5, GO/
NG BETIX, S. mutans & A. naeslundii & 12 NG D
ERAEE B E MR WM 2R LT, 72, NG0.01##
& 0 H GO/NG 001 FETHREICEWEEZ R L 72 (p<0.05).,

Riz, GO/NGa—T74 v LizyzvEHwE, K
HIRER OVIEERB O R %2R (Fig 5). Z DGR,
GO/NG FETlx, KiZ 12RERELTH, S. mutans &
A. naeslundii & & KRNI HHE L THEICTER W 1E
BRUT, E7, A naeslundii 17 & 5 FERTIX, 24 R
KANDRER D RUER IR LT, BRIEVEZ R
L7 (p<0.005).

3. GO/NG I—7 1 > JROMEAINR

BRIEEMIZ, a—T4 v 7B EHFHICEEEED
otz (Fig 6A). RiZ, SRAEHMa—T 1 v
OFiEZhRE R T (Fig 6B, C). HOLRMHEIGRTIE, £
WFEE X NG CEMACHEOMNE»RD 5N
(fkta) owxtL, GO/NGRECIFMEIZIZ LA ERD 5
N -7z (Fig.6B). F7z, £ CIE (Rf) 1313
LAERD NI o T, BHM OFREEIBRE v
THHMBE 2 ERM L 2M5R, GO/NG FIXARUIEE &
NG BEE R L TEEINS WHER (p<005) 2RL
7= (Fig. 6C).

Z =B

AWFTIE, J~ v oairic s w»w CERER I GO
WHEET 5 Z LR &N, SEM BT d BRI GO #
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Fig. 2 Characterization of GO/NG on quartz substrate
(A) FE-SEM images of quartz substrates. The black area is a GO ultrathin film, and the gray
area is a glass substrate. (B) Raman spectroscopy analyses. The red and blue lines indicate 1,600
cm 'and 1,350 cm ™! (G and D bands), respectively.
Abbreviation; GO graphene oxide, NG neostelin green, SEM scanning electron microscopy.
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Fig. 3 Contact angle measurements
The number above each droplet is the contact angle for the sample.
Abbreviation; GO graphene oxide, NG neostelin green.
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Fig. 4 Antibacterial assessments
(A) WST-8 viability assay (n=4, mean+standard deviation) of S. mutans (left) and A. naeslun-
dii (right) cultured on each well substrate. (B) Relative turbidity (n=4, mean+standard deviation)
of S. mutans (left) and A. naeslundii (right) cultured on each well substrate. * : p<0.05. Statisti-
cal analysis: two-tailed oneway ANOVA with post-hoc Tukey HSD test.
Abbreviation; GO graphene oxide, NG neostelin green, UNT untreated.

Turbidity of S. mutans

04 p=0.004
— ——— GO/NG
0.3 —
0.2
0.1
Untreated 12 24

Tukey HSD test.

Storage time (h)

Absorbance (595nm)

Turbidity o

f A. naesllundii

05 p=0.002
04 p=0.00001 p=0.003
' GO/NG

f—A—W

0.3

0.2

0.1 \\
N

Untreated 12 24

Storage time (h)

Fig. 5 Antibacterial assessments after immersing in water
Relative turbidity (n=4, mean-+standard deviation) of S. mutans (left) and A. naeslundii (right)
cultured on each well substrate. Statistical analysis: two-tailed one-way ANOVA with post-hoc

Abbreviation; GO graphene oxide, NG neostelin green.
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Fig. 6 GO/NG coating on dentin substrates

(A) Digital images of tooth substrate coated with
GO/NG. Only the right half of the tooth substrate was
immersed in 0.01% GO dispersion (right). No color
change was observed of the GO/NG coated area com-
pared to UNT (left). (B) Fluorescent staining (green
indicates live S. mutans). Scale bar=200um. (C)
Quantification of the staining intensity of S. mutans
cultured on each tooth substrate (n=4, mean+stan-
dard deviation). * : p<<0.05. Statistical analysis: two-
tailed one-way ANOVA with post-hoc Tukey HSD test.

Abbreviation; GO graphene oxide, NG neostelin
green.
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Antimicrobial Water-resistant Coating Method by Compositing Graphene
Oxide Ultrathin Film and Mouthwash Solution
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General Dentistry, Hokkaido University Faculty of Dental Medicine
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Abstract

Purpose: Cationic surface active agents (CSAAs), or surfactants, which are the active ingredients of prod-
ucts such as mouthwash, have high antimicrobial performance but poor adsorption of medicinal components
on teeth, which makes it difficult for their antimicrobial effects to be maintained for a long time. Therefore, a
new antimicrobial tooth coating method with sustained antimicrobial effects, even in a wet environment, is
needed. Graphene oxide (GO), a monolayer carbon nanosheet, has a large amount of oxygen functional groups
and excellent material adsorption properties. In this study, GO ultrathin films were composited with CSAAs,
and the antimicrobial properties of the novel GO/CSAA coating method were evaluated using oral bacteria.

Methods: A GO dispersion was prepared by mixing graphite, sulfuric acid, and potassium permanganate.
GO ultrathin film coatings were prepared on quartz substrates and culture wells using a 0.1% GO dispersion.
Then, oral rinsing mouthwash (Neostelin Green, NG, Nippon Dental Chemical) was prepared at 0.001% and
0.01%, and the GO coatings were dipped, rinsed, and dried to make GO/NG. Scanning electron microscopy,
Raman spectroscopy, and contact angle measurements were used to analyze the surface of the quartz sub-
strate. Next, oral bacteria, Streptococcus mutans and Actinomyces naeslundii, were seeded into the culture
wells, and turbidity was measured 24 hours later. The antibacterial activity of the GO/NG-coated wells after
prolonged immersion in water was also evaluated using S. mutans. GO or GO/NG-coated human dentin sub-
strates were seeded with S. mutans and evaluated by fluorescent staining.

Results: Analysis of the GO/NG-coated quartz substrate surface revealed an ultrathin coating consisting of
a single layer of GO. The bacterial turbidity of the GO/NG-coated wells showed lower values for both S.
mutans and A. naeslundii than for NG alone, with GO/NG 0.01% showing a significant antimicrobial effect.
GO/NG-coated wells immersed in water for extended periods of time also showed antibacterial activity. S.
mutans did not proliferate on GO/NG-coated human dentin substrates and showed significant antimicrobial
activity compared with untreated and NG alone.

Conclusion: The results of the present study indicate that GO ultrathin films can retain the antimicrobial
components of NG, and that GO/NG coatings show antimicrobial activity against oral bacteria even after
rinsing. Therefore, GO/NG coatings are considered to have water-resistant antimicrobial properties.

Key words: graphene oxide, mouthwash, ultrathin coating, antibacterial water resistance
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Table 1 Basic policy of root canal irrigations

Number of responses Use rate

Q.1 : Do you perform root canal irrigation? (Multiple responses are not allowed)

A ' Yes 153/155 98.7%

B : No 2/155 1.3%
Q.2 : When do you perform root canal irrigation? (Multiple responses are not allowed)

A : Performed every times (root canal enlargement) 33/153 21.6%

B : Performed as need during root canal enlargement 82/153 53.6%

C : Not performed during root canal enlargement, and performed after root canal 38/153 24.8%

enlargement (before root canal application)

* Including multiple responses (3 Dental clinics)

Q.3 : Which instrument or device do you use? (Multiple responses allowed)

A  Syringe

B : Ultrasonic device
C : Sonic device

D : Other

130/153 85.0%
104/153 68.0%
55/153 359%
6/153 3.9%

Table 2 Questionnaires and responses of root canal irrigation using a syringe

Number of responses Use rate

Q4 : Which types of syringe do you use? (Multiple responses allowed)
A : Root canal syringe 72/130 55.4%
B : Syringe and open-ended flat needle 30/130 23.1%
C : Syringe and side-vented needle 38/130 29.2%
D : Glass syringe 5/130 38%
E : Other 0/130 0%

Q.5 : Which irrigants do you use with this instrument? (Multiple responses allowed)
A @ Sodium hypochlorite 119/130 91.5%
B : EDTA 78/130 60.0%
C : Hydrogen peroxide solution 45/130 34.6%
D : Sterile water 14/130 10.8%
E : Saline 20/130 154%
F : Strong acid water 5/130 38%
G : Other 6/130 47%
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Sodium hypochlorite concentrations utilized
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Fig. 1 Sodium hypochlorite and EDTA concentrations utilized
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Table 3 Questionnaires and responses of passive ultrasonic irrigation
Number of responses Use rate
Q.6 : Which device do you use? (Multiple responses allowed)
A ENAC (Osada) 15/104 14.4%
B : Solfy (Morita) 14/104 135%
C : Cavitron (Dentsply, USA) 5/104 48%
D : Suprasson P-MAX (Satelec, France) 27/104 26.0%
E : Varios (Nakanishi) 25/104 24.0%
F : Piezo series (Yoshida) 23/104 22.1%
G : Siro-Sonic (Dentsply, USA) 4/104 3.8%
H : Other 14/104 135%
Q.7 : Which chip do you use? (Multiple responses allowed)
A : File type 90/104 86.5%
B : Spreader type 22/104 21.2%
C : Open-ended flat needle type 1/104 1.0%
D : Side-vented needle type 2/104 19%
Q.8 : Which irrigants do you use with this device? (Multiple responses allowed)
A : Water supply from a dental chair 75/104 72.1%
B : Sodium hypochlorite 23/104 22.1%
C : EDTA 16/104 154%
D : Sterile water 13/104 125%
E : Saline 2/104 19%
F @ Strong acid water 2/104 1.9%
G : Other 5/104 48%
Table 4 Questionnaires and responses of sonically activated irrigation
Number of responses Use rate
Q.9 : Which device do you use? (Multiple responses allowed)
A : Rooty (Micron) 24/55 43.6%
B : Air Solfy (Morita) 5/55 9.1%
C : Ti-Max S970 (Nakanishi) 9/55 16.4%
D : Sonic Flex (KAVO, Germany) 11/55 20.0%
E : Siro Air L (Dentsply, USA) 2/55 36%
F @ Other 7/55 127%
Q.10 : Which chip do you use? (Multiple responses allowed)
A : File type 43/55 78.2%
B : Spreader type 6/55 10.9%
C : Open-ended flat needle type 1/55 1.8%
D : Side-vented needle type 2/55 3.6%
E : Other 2/55 36%
Q.11 : Which irrigants do you use with this device? (Multiple responses allowed)
A : Water supply from a dental chair 41/55 74.5%
B @ Sodium hypochlorite 14/55 255%
C : EDTA 9/55 16.4%
D : Sterile water 3/55 55%
E : Saline 0/55 0%
F : Strong acid water 0/55 0%
G : Other 2/55 36%
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Table 5 Questionnaires and responses of accident

Number of responses Use rate

Q.12 : Have you ever experienced a root canal cleaning accident? (Multiple responses are not allowed)

A Yes
B : No

Details of the accident (2 Multiple responses)
+ Pain

+ Irrigant extrusion

+ Abnormal bleeding

- Fracture of equipment

+ Leak out irrigants to the oral and pharynx
+ Subcutaneous emphysema

- Fall the needle into the oral cavity

38/153 24.8%
115/153 752%
12/38 31.6%
3/38 79%
2/38 5.3%
15/38 395%
3/38 79%
3/38 79%
1/38 26%
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A Questionnaire Survey on Root Canal Irrigation
in Gifu General Dental Clinics

Ko Kazuki, YOKOKAWA Daisuke, TANAKA Masashi, HASEGAWA Tomoya,
AKAHORI Hiroki, SAKAT Chinami, YAMAZAKI Maho, ITou Tomomi,
YaMA Hiroto, TAKITANI Yoshiaki and KAWANO Satoshi

Department of Endodontics, Division of Oral Functional Science and Rehabilitation, Asahi University School of Dentistry

Abstract

Introduction : There is no standardized method for root canal irrigation, and practices vary among dental
universities. Even greater variability is likely among general dental clinics. To evaluate current root canal
irrigation practices in general dental clinics, we conducted a questionnaire survey in Gifu Prefecture.

Methods : A questionnaire on root canal irrigation was distributed to 884 dental clinics in Gifu Prefecture,
with responses collected via Google Forms or fax.

Results : The response rate was 17.5%. Among respondents, 98.7% reported performing root canal irriga-
tion. Regarding timing, 21.6% performed root canal irrigation at each stage of enlargement, 53.6% did so as
needed during enlargement, and 24.8% performed root canal irrigation only after final enlargement (before
the application of root canal medicament). Regarding irrigation instruments, 85.0% of clinics used syringes,
68.0% used ultrasonic devices, 35.9% used sonic devices, and 3.9% used other instruments. Among those
who used syringes, 91.5% used sodium hypochlorite, 60.0% used EDTA, 34.6% used hydrogen peroxide,
108% used sterile water, 154% used saline, and 3.8% used strong acid water. Procedural accidents during
root canal irrigation were reported by 24.8% of clinics.

Conclusions : Nearly all responding clinics recognized the necessity of root canal irrigation. However, irri-
gation methods varied among practitioners, and procedural accidents were reported in a certain proportion
of cases. The standardization of root canal irrigation methods and the establishment of guidelines are

expected to promote the widespread adoption of safer and more effective irrigation techniques in the future.

Key words: root canal irrigation, general dental clinics, questionnaire survey
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Fig. 1 An example of a Google form survey

Table 1 Basic policy of root canal irrigations

Number of responses Use rate

Q.1 : Do you perform root canal irrigation? (Multiple responses are not allowed)

A:Yes 28/28 100%

B: No 0/28 0%
Q.2 : When do you perform root canal irrigation? (Multiple responses are not allowed)

A : Performed every times (root canal enlargement) 11/28 39.3%

B : Performed as need during root canal enlargement 17/28 60.7%

C : Not performed during root canal enlargement, and performed after root canal 0/28 0%

enlargement (before root canal application)

Q.3 : Which instrument or device do you use? (Multiple responses allowed)

A @ Syringe 27/28 96.4%
B : Ultrasonic device 25/28 89.3%
C : Sonic device 8/28 28.6%
D : Other * 2/28 71%

*Er:YAG laser
Cotton plug
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Table 2 Questionnaires and responses of root canal irrigation using a syringe
Number of responses Use rate
Q4 : Which types of syringe do you use? (Multiple responses allowed)
A : Root canal syringe 8/27 29.6%
B : Syringe and open-ended flat needle 19/27 70.4%
C : Syringe and side-vented needle 12/27 44.4%
D : Glass syringe 2/27 74%
E : Other* 1/27 3.7%
* Plastic pipette
Q.5 : Which irrigants do you use with this instrument? (Multiple responses allowed)
A : Sodium hypochlorite 27/27 100%
B : EDTA 27/27 100%
C : Hydrogen peroxide solution 4/27 14.8%
D : Sterile water 6/27 22.2%
E : Saline 15/27 55.6%
F : Strong acid water 0/27 0%
G @ Other * 2/27 74%
* Citric acid
Alcohol
Sodium hypochlorite concentrations utilized
10 EDTA concentrations utilized
33.3%
20
o 8 o
g 259% ° 59.3%
-
) a
wn
% 8
S 4 K
Q —
: Z
Z 9 2
0 0 0% 0% 0
1% 2% 3% 4% 5% 6% 7-9% 10% 11%- -3% 3% 4-14% 15-18%
Fig. 2 Sodium hypochlorite and EDTA concentrations utilized
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Table 3 Questionnaires and responses of passive ultrasonic irrigation

Number of responses Use rate

Q.6 : Which device do you use? (Multiple responses allowed)
A ENAC (Osada) 7/25 28.0%
B : Solfy (Morita) 13/25 52.0%
C : Cavitron (Dentsply, USA) 0/25 0%
D : Suprasson P-MAX (Satelec, France) 8/25 320%
E : Varios (Nakanishi) 3/25 12.0%
F : Piezo series (Yoshida) 1/25 40%
G : Siro-Sonic (Dentsply, USA) 0/25 0%
H : Other * 2/25 8.0%

* NEX ENDO SONIC
EMS

Q.7 : Which chip do you use? (Multiple responses allowed)
A : File type 21/25 84.0%
B : Spreader type 14/25 56.0%
C : Open-ended flat needle type 1/25 4.0%
D : Side-vented needle type 0/25 0%

Q.8 : Which irrigants do you use with this device? (Multiple responses allowed)
A : Water supply from a dental chair 12/25 48.0%
B : Sodium hypochlorite 20/25 80.0%
C :EDTA 14/25 56.0%
D : Sterile water 2/25 8.0%
E : Saline 4/25 16.0%
F : Strong acid water 0/25 0%
G : Other 0/25 0%

T =25 DK, 375%, TREEEK S MY U LA
#1:100%, "EDTA AW, :625%, TREHELK,:125%,
FAEBIAIEIK ) 0 125% L RIZ L 72,
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Table 4 Questionnaires and responses of sonically activated irrigation

Number of responses Use rate

Q.9 : Which device do you use? (Multiple responses allowed)

A : Rooty (Micron) 2/8 25.0%
B : Air Solfy (Morita) 3/8 375%
C : Ti-Max S970 (Nakanishi) 1/8 125%
D : Sonic Flex (KAVO, Germany) 1/8 125%
E :Siro Air L (Dentsply, USA) 0/8 0%
F : Other * 5/8 62.5%
* SmartLite Pro EndoActivator
EDDY
Q.10 : Which chip do you use? (Multiple responses allowed)
A : File type 3/8 375%
B : Spreader type 7/8 875%
C : Open-ended flat needle type 0/8 0%
D : Side-vented needle type 0/8 0%
E : Other * 2/8 25.0%
*EDDY chip
Q.11 : Which irrigants do you use with this device? (Multiple responses allowed)
A : Water supply from a dental chair 3/8 375%
B : Sodium hypochlorite 8/8 100%
C 1 EDTA 5/8 62.5%
D : Sterile water 1/8 125%
E : Saline 1/8 125%
F ! Strong acid water 0/8 0%
G : Other 0/8 0%

Table 5 Questionnaires and responses of accident

Number of responses Use rate

Q.12 : Have you ever experienced a root canal cleaning accident? (Multiple responses are not allowed)
A Yes 11/28 39.3%
B : No 17/28 60.7%

Details of the accident (2 Multiple responses)

- Pain 1/11 9.1%
+ Irrigant extrusion 1/11 91%
+ Abnormal bleeding 2/11 182%
+ Fracture of equipment 2/11 18.2%
+ Leak out irrigants to the oral and pharynx 3/11 273%
+ Subcutaneous emphysema 3/11 273%
« Fall the needle into the oral cavity 0/11 0%

+ Bleaching clothes 1/11 91%
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A Survey on Root Canal Irrigation at the University School of Dentistry
In Japan

2nd Report on Questionnaire Findings in 2024
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Department of Endodontics, Division of Oral Functional Science and Rehabilitation, Asahi University School of Dentistry

Abstract

Introduction: The removal of bacteria and their byproducts, as well as residual pulp tissue and necrotic
debris, is essential for successful root canal treatment. It remains widely accepted that root canal irrigation
and intracanal medication are essential for achieving this goal. In this study, we conducted a questionnaire
survey on root canal irrigation methods at Japanese dental universities, following similar surveys in 2003 and
2018.

Methods: A questionnaire was distributed to 34 endodontic departments at 29 Japanese dental universities.
The survey was administered via Google Forms.

Results: The response rate was 82.4%. All responding departments reported performing root canal irriga-
tion. In terms of irrigation timing, 39.3% performed irrigation at each stage of enlargement, while 60.7% did
so as needed during enlargement. No department reported performing irrigation exclusively after the final
enlargement stage (before the application of root canal medicament). Regarding irrigation instruments, 96.4%
used syringes, 89.3% used ultrasonic devices, and 28.6% used sonic devices. Among those who used syringes,
100% used sodium hypochlorite and EDTA, 14.8% used hydrogen peroxide, 22.2% used sterile water, and
55.6% used physiological saline. Procedural accidents during root canal irrigation were reported by 39.3% of
the departments.

Conclusions: All responding endodontic departments at Japanese dental universities conduct root canal
irrigation and share a common understanding of its necessity. All departments using syringes for irrigation
utilized sodium hypochlorite and EDTA solutions. Additionally, many departments recognized the enhanced
cleaning effectiveness of combining ultrasonic or sonic irrigators with syringes.

Key words: root canal irrigation, dental universities, school of dentistry, questionnaire survey
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Fig. 2 Caries Assessment Chart

Table 1 Information of the study sub-

jects
Gender
Male Female Total

12-19 12 16 28

20-29 3 5 8

30-39 2 2 4
Age 40-49 0 1 1

50-59 2 0 2

60- 0 1 1

Total 19 25 44

MExtreme ® 4 BRI I NI BELY X 7 D AN %
T L7, EEEY 27 o¥ER, CAMBRA O#RIZZH
EIRERIBREED 5 1 FEMNICHET - 72 b 0 25T
filie U7z, CAMBRAIZ & %5V A 7 Gl D fE & o Mo i1,
Shapiro-Wilk € D%, Wilcoxon fF=5 EMEEIC & D,

MR AHIENT (p<0.05) 21T-o 7z, Hiat DR IC IZHET

V7 + 2 x7 (JMP17, SAS Institute) /AL 7-.
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BRI AT M OB S 4 2D LD 2 4Dt
RHERAMT o 7o, 2 ENREE QR ZTY, ERE
BLO, 5HMOI7 70— T Mm% i AR -C M
ZEELC, NIRRT 2 — FIcHI L CEMli 2475 721019,
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Table 2 Distribution of caries risk level in the initial assessment

Caries risk level

Low Middle High Extreme Total

Number of the subjects 1
Percentage (%) 2.2

1 40 2 44

2.2 90.1 45 100

Table 3 Distribution of caries risk level in the reassessment

Caries risk level

Low Middle High Extreme Total

Number of the subjects 1
Percentage (%) 22

0 43 0 44
0 978 0 100

7272L, EHERTRELENR TR S BB
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ZHIEEHE & U, FIEsRERaBREEED> 5 1 FMN
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Table 4 Total number of ICDAS Codes for initial assessment and reassessment.
#13  #12 #11 #21 #22 #23 #33 #32 #31 #41 #42 #43
Code 0 158 158 158 149 155 1556 166 170 168 167 171 170
ode
156 154 154 146 156 154 165 168 169 172 172 166
3 4 4 5 2 3 3 2 3 3 1 1
Code 1
B 9 8 8 2 6 5 3 3 0 0 2
12 13 12 15 12 14 6 3 4 5 4 4
Code 2
13 11 12 14 13 12 5 4 3 3 4 5
2 0 1 4 5 1 0 0 0 0 1
Code 3
0 0 0 2 1 0 0 0 0 0 1
0 0 1 3 2 0 1 1 1 0 0
Code 4
0 1 0 0 0 0 0 0 0 0 0 1
1 1 0 0 0 0 0 0 0 0 0 0
Code 5
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
Code 6
0 0 0 0 0 0 0 0 0 0 0 0
White background : initial assessment/Gray background : reassessment
DIEERE MR T O HCO; Ic X il S Ts b, pH 18, VAZETE L OCPHHARTONT v 22X - TR

PMERWERE X, BREUFEMEE OB ICHEL T 27 0RE
DIKHPIEES NG, Z Do, WEEOBEREICE L
JEN % HIEICE D) 5 Z L DO RETFIHICERETH
%% CAMBRA QWERIE T3, 1 40 MIBIER I
B 2 HERHBED 05 mL/AU T Th - 54, EEEhY
2713k bE TExtreme) ICOEIN5,

MR VEEZN S, OEEERD Lactobacil-
lus @ & S. mutans H1% & ?@)6"@%@@%%6:%5& 7
T — I HICEET 5. BIEREBEEE OLEIC X b DA
DT T — PS5 LT, S. mutans B 7% M X &
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e &= OBIE LR EEEMTON S, MEEES Y
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b,%@ﬁ@.k%@@@mm77///*U/M
(ATP) 0B %HIET 5. HIEFEIZ 025 9999 O EfE
TERIN, 025 150080 —1 27, 1501 25 9,999
WA YRZ EINTWE, RUFR T, #IEIEHHER
44, o= RIB54, N URIHPI94LT, B
M IZ T — U R 64, NAURITBIBELTH-
7z.
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SR EER) 2R 2 2HET S, ZOZRFLLRENT
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Effectiveness of Preventive Management Programs
Based on Caries Risk Assessment

—Analysis by Caries Assessment with ICDAS—
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Abstract

Purpose: A complicated oral environment due to orthodontic appliances increases the risk of dental dis-
eases, such as caries, owing to plaque stagnation. Assessing caries risk and managing the oral environment
throughout treatment are essential. The Department of Orthodontics at Showa Medical University Dental
Hospital provides a caries-preventive management program to patients during orthodontic treatment based
on Caries Management by Risk Assessment (CAMBRA). Caries risk is assessed at four levels (Low, Middle,
High, and Extreme), and a caries preventive management program is implemented accordingly. However,
there is still no way to evaluate the effectiveness of preventive management programs. This retrospective
study aimed to assess the effectiveness of a CAMBRA based caries prevention and management program
using coronal caries codes of International Caries Detection and Assessment System (ICDAS).

Methods: This study included 44 patients (19 males and 25 females) who visited the Orthodontic Depart-
ment of the Showa Medical University Dental Hospital between April 2018 and December 2023, participated
in a CAMBRA based preventive management program, and met the selection criteria for ICDAS assess-
ment. The results of caries risk assessment using CAMBRA and caries codes at the initial ICDAS assess-
ment and reassessment within six months to one year were obtained from medical records. The changes in
caries risk assessed by CAMBRA between the initial and reassessment evaluations were statistically ana-
lyzed. Four surfaces of 12 upper and lower anterior teeth were analyzed by comparing the change in caries
codes between the initial assessment and reassessment.

Results: At the initial evaluation, CAMBRA results demonstrated that among the 44 patients, 1, 1, 40, and
2 had low, medium, high, and extreme codes, respectively. At the reassessment, 1 and 43 patients had low
and high codes, respectively. There was no statistically significant difference in these results (Wilcoxon
signed-rank test). At the initial ICDAS assessment, seven patients had code 0 on all tooth surfaces, and 37
had code =1 on at least one surface. Comparing the initial and reassessment data, 23 patients (approxi-
mately 52%) had increased codes on at least one tooth surface. These values are lower than those reported
in previous studies on dental caries incidence in orthodontic patients.

Conclusion: The results of this retrospective study using the ICDAS indicate that a preventive manage-
ment program based on the CAMBRA caries risk assessment effectively prevents dental caries in patients
undergoing orthodontic treatment. Additionally, the assessment of caries activity by ICDAS codes was useful
for evaluating preventive management programs.

Key words: caries management, caries risk assessment, ICDAS, caries diagnosis
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Awareness Survey of Dental Hygilenists
Regarding Dental Home Care Services

Horr Kanna, ICHIKAWA Sayaka, TAKAHASHI Akari, MIYAZAKI Rena,
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Abstract

Objective: The aim of this study was to conduct a survey of dental hygienists who have experience in
home-visit dental care at Asahi University Medical and Dental Center. The survey investigated their aware-
ness of the differences between outpatient and home-visit dental care, and examined the challenges faced in
home-visit dental care.

Materials and Methods: The survey targeted 20 dental hygienists with experience in home-visit dental
care at Asahi University Medical and Dental Center. The questionnaire was conducted using Google Forms
and consisted of eight multiple-choice questions and one open-ended question.

Results: The response rate to the survey was 100%. The age groups of the respondents were predomi-
nantly in their 20s and 40s, followed by those in their 30s and 60s and above. Most respondents had over 10
years of experience as dental hygienists, while more than half had less than five years of experience in
home-visit dental care. In terms of differences between outpatient and home-visit dental care, many respon-
dents pointed out factors such as patient independence, multidisciplinary collaboration, and differences in
equipment and facilities. Regarding their interaction with patients, many respondents mentioned the diffi-
culty of considering the patient’s living environment and health condition. Additionally, the study revealed
that dental hygienists face challenges in maintaining posture during home-visit care, often having to adopt
awkward positions to provide oral care. Regarding the organizational aspects of home-visit care, respondents
identified burdens related to preparing and transporting equipment, administrative work before and after
treatment, and sharing information among multidisciplinary teams.

Conclusion: A clear difference was found between the years of experience as dental hygienists and the
years of experience in home-visit dental care. All respondents recognized that home-visit dental care is fun-
damentally different from outpatient care. The survey revealed challenges related to interactions with
patients and families, the hygienists’ own tasks, and organizational issues in home-visit dental care.

Key words: dental hygienist, home-visit dental treatment, awareness survey
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