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Standardized, Properly-made Mouthguards Based on the Consensus Statements
Formed by the Japanese Academy of Sports Dentistry in 2024,
Working Group 1 : Impression (Including I0S),

Model Preparation, Design (Outline, Thickness, Sport Events)

Fumi MIZUHASHIY, Mitsuo IINUMA?, Masahiro IGARASHI®, Yuto TANAKA?,
Hiroyuki MACHI®, Kei MIYAZAWA® and Yuko WATARAI"

Abstract : In this working group, impression (including I0S), model preparation as well as the designing (outline,

thickness, sport events) of standardized custom-made mouthguards were discussed.

Key words : impression (FI%), model preparation (Fi%1#4), outline (4#1)E), thickness (JEA), sport events (A

R—vHiH)

=%V —71: R (AFRAF v F— (LT, CQ@: BAIMoMIHIE? BD TV ¥ =2k bhik
10S) $8T) - BRRE - TH12 K- EH - bt
AFKR—"Y#&H) (ZH|F% Clinical Question (CQ) CQ® : fEEMBRO¥NF ML ? (V) IV ra2fE)
CQQ : FI%M oM¥ B L ALk ? (I0SI2E 5 CQ® : = AH— FOIIEHIZ ?

HEbat) CQ@ : HEBE, NEER, BEIFCHICBT 2IEH
CQQ : FIRITEZ T TRLEN? X ?
CQ® : BWIERF, NEBF, BRI VFITBI) 2% CQ®: I AN —FDEARIZ?

Bix? CQO: AR—Y OMFIC X DHEHB L OHERIL ?

U H R SRR 0T 8 2 iy sl R S A 1 A

2 W k%

S AR SR 0 A £ S R

D KB SRR 2 D 905 B A ) S

RIPN B i) R R

RIS 2 v

V' Department of Removable Prosthodontics, The Nippon Dental University School of Life Dentistry at Niigata
2 Asahi University

3 Comprehensive Dental Care, The Nippon Dental University Niigata Hospital
Y Department of Special Care Dentistry, Osaka Dental University Hospital

5 The University of Osaka, Dental Technology Institute

9 Meikai University School of Health Sciences

(2025 4 6 J 4 H%ZA)



26 AKAG - BGE - TR,

AQ: EMOBREE XUMRAEIGZ? (I0SICEKDH
EHED)

TV A= PMEIRM EBR N L —2 T %,

cENAF v F— (BT, 10S) 12X 2024 )
HBETH 5,

-10S 7 — % THMZBWEL 72~ 7 A4 — Fid&Efl&%
SHHTERLOMREND S,

(BE )

* McClelland, C., Kinirons, M. and Geary, L. : A
preliminary study of patient comfort associated with
customised mouthguards, Br. J. Sports Med., 33 : 186~
189, 1999.

+ Sliwkanich, L. and Ouanounou, A. : Mouthguards in
dentistry : Current recommendations for dentists,
Dent. Traumatol., 37 : 661-671, 2021.

- Kihara, H., Hatakeyama, W., Komine, F.,, et al. :
Accuracy and practicality of intraoral scanner in
dentistry : A literature review, J. Prosthodont. Res.,
64 : 109-113, 2020.

- Arai, K., Tanaka, Y. and Ono, Y. : Thermoforming
accuracy of mouthguards incorporating digital dental
technology into the conventional fabrication procedure,
J. Osaka Dent. Univ., 57 : 41-46, 2023.

AQ: HRFREZETHE,?

B IAREZ ST RTORETD 5 (%
/Y, BRAERBATEE, HFEZ A5,
(BE3CHR)

- Parker, K., Marlow, B., Patel, N., et al. : A review of
mouthguards : effectiveness, types, characteristics and
indications for use, Br. Dent. J., 222 : 629-633, 2017.

- Sliwkanich, L. and Ouanounou, A. : Mouthguards in

H D R o

dentistry : Current recommendations for dentists,

Dent. Traumatol., 37 : 661-671, 2021.

A® : BESRE, NEEE BHFVOBEICHITHENRSEEIL?
- —IRDIEB & RO IEHET D B
NSRRI IE 7 A Y —2 B L TB 2 L
BEORMZ7Tay 779 b LTSRS 5 2 LA
"INb,

- i A DREERE (SPRBEE - R - ikEE) 12
BT %o

(BH R
- BURRE, BIEEE  AERE LB IERBET~NOR
AN — FOLEMEE &G - BN, WK IE
V¥ —FI, 26:99-105, 2010.

- RMHESY, ZHFER, BHIME, 3 BRI
FTHITAN— FOERFY, A KR—U 8k, 4:58
2001.

AR = Wik 20254

RS BE (R) FITBU BB 017 B
B BiRE, 26 : 249 255, 2006.

- HARREZWR 2R, W4 FI4 AMERER
S BEEZWAZRICBT 2ITHREST A Fo4
v 2024, HARRSEFERPYS, HL, 2024

A®: BERHOBEIE? BD TV 4—Ic&BFES
adb)
L R BRORBNC X 0 3 2 BAM % 8NS5 5 0%
2 5,
W AE RO L) R
TERVOTHEZEL v,

CWEAE  BEOBRIBICHE SN S, Wy R

S 2860, FHMZHERST2 BfE -1
2R 2 TR E NS 720),

B A BRIOBREAS B 720, WEIRIK T
RS AL, EATEOKTIBEENS, ME
BERI ClIdBAE 2 BT 5 LEND R0, i§
B, SEREOHESHERT L LV H S,

(BE3CHK)

-0 Wz, BTHIAE, RMAHEL, 135 I AS—F
BAED 720 ORI O A S, HRE LEE, 21 44-
48, 2000.

2. IERZ F ¥ F— (10S) 12X 2R REOYE
3D S U —IZEN I AA— FEBET A HED
WEEIhTwb,
3D 7 vy —CTHRZEET LI LN TE B,
<*%ﬁﬁ>
BHEK 3D 7Y v F — 0wk AT, LM
%%ﬁ 71 : 45-51, 2017.
- SRR, WS T, EMENH. LIERNAF Y F—0
WEAEYE & 2P, B aRE, 15 64-71, 2023.
A®: FEEREBOERRMGE? (MVIVJZ8TD)
1. VESE B o0 BRI 7 HEA8 e 1 - VESE BRI iz
X¢THL,

-%Bliﬂzﬂ%ﬁ 1‘%&0)1_ ri#ﬁ/\ BT LD
BARY % 0 T S ﬁ%ﬁhé%fh<o

-m\&aﬁbfwéﬁﬂfi JEHREOWRAL Y — b o
BUC X ) EHKGHEALL, BEEEIK TS %,

NEE BRI O X R IR0 X v,
BRRE DS WIS, ¥ — MEEGEIERE 2RSS 5

T TP BE AT H R

CLTHEMLYE, EAZ PR TE NI EIZD
Bh %o

BRI EE AR W, T IRE SN BRI Y — b 2s
wWHSh, EEEPME TS 5.
(BZE W)

-y WLz, BIHEDGE, ORMARL, 130U AA—F
BVED 7= ORI O MR Sk, H didE T2E 21 @ 44-



29 % 1%

48, 2000.

- Yonehata, Y., Yoshinobu, M., Machi, H., et al. : The
influence of working cast residual moisture and
temperature on the fit of vacuum-forming athletic
mouth guards, J. Prosthet. Dent., 89 : 23-27, 2003.

SR st KAE B, FEREE v A — FRERE
DIEERALE X 'Y — T+ OHEMG AL S I RT3
B, OHHR G, 2 233-242, 2010.

+ Yamada, J. and Maeda, Y. : Thermoforming process for
fabricating oral appliances : Influence of heating and
pressure application timing on formability, J.
Prosthodont., 16 : 452-456, 2007.

2. MBI v I v 7

NEEH BB OB FNER OBz BB T %0 BRIDLE
HAUIEIA L= L b &) BRBBIEZITY, ¥ —
FOEHEAREZRIET %,

AEEMBRLO BRI T 5,

AT — T PITHEL % 3218 5 054+ B0 JRIKTH % 1))
BRrLEEEZ LB RICE LAV & Ty — Mo
EMZEIHEIL, =7 AT — FOIERPHERTE 5,

Nl bR LU TEMZRE S50  BAILKY
HIEBROME ZRETE 50T, ERKAOHIERIX
VB BEMEELOBB AT LB TE S,

- B LRI & ) BRSO 23 MEEE 90° X D M E
L, ¥y—= MEHFIEAPHERTES XIHITT 5,
XUy T 2H8E, AEEEZEELIAT S (1
RUTH O £ LA 72 1T &I S D I A A3
¥)o

(BE3CHR)

KRG oG, KAE B, FEREE v A — FRYERE
DIEERALE XY — T OHEMG AL S I RT3
B, OHEIR &R, 20 233-242, 2010.

- EtE We, N R OKAE U BB R O~ Y R
H— FOIE ST B 7e— 1R ORI X 55
B—, AX— VML, 14 :47-52, 2011

3. VESE IR o> 2 i AL LAY

- SEEM R T %205, RElOBREEEEL, BAiE
WCIER T ALENRD 5,

RSN TV LRI BT, BRA oML
KT %,

- WG IR G B O IR N R E AR &
5720, KAWL ORE % S I8 ATT 5 5%
wITRADRET 5,

CFRBITTANVAIPOT VD Y — TR, G IEA
HThb,

(BE R

S INHEMF, BARSEN, BIEGE, 3T A= F

YRS — DA rHZ 2024 (WG1) 27

BRI BT AR KB OFEE, AR —
Bi&EE, 51 37-40, 2002.

A®: IIRAH—ROATRIE?

EBM oKL, WABRATE2 S 2 mm BWALE S
REL, 97V FERET S,

< NFIEAEET B K ) ICRRET B,

- — R B H RO £ TEY, IRGSIE U T
R, B—KEMEELETEY .

Bt DRI I B HERE 2 07 9 faBRtk 2R S h
TWwa,

ANEBERE TORBETIX, SMERER R ISR S
W,

MDA ZRET 2OTHhE, E—-KAKETO
WETTHATH %,

CWAIAIEORACIE, Ty 27y FRMHIICED
T—FHAL—RXITT 5,

- IR, SRS GDbE S,

BRHED P S IFRFERICEDLELT )DL WD, B
FIARIEDY AW R G238 5 o

M R S 2mm B % W id 10 mm BT 6
bdbo

(BE3CHR)

- Sousa, A.M., Pinho, A.C., Messias, A., et al. : Present
status in polymeric mouthguards. A future area for
additive manufacturing?, Polymers (Basel), 12 : 1490,
2020.

cTNIERC: RO I A A — FOREI OBV EDY, 2
AR—Y pias, 4 :32-37, 2001.

- Parker, K., Marlow, B., Patel, N., et al. : A review of
mouthguards : effectiveness, types, characteristics and
indications for use, Br. Dent. J., 222 : 629-633, 2017.

- Dorney, B : Sports related dental trauma and
guidelines for mouthguard design and construction,
Int. J. Sports Dent., 2 : 19-24, 2009.

- BRI = 20— R OAME R ERRE % R
TAH-OOMBRIEE, HKZXF—VKE 20:
1379-1384, 2003.

AR, ORIA R, BTHIGE, 3 AS—F
DFFL v EEFRIZIONVT, AR— Y ik, 4:24-
27, 2001.

CHIHTFHR: ARS LD RXAL FIALTIY AN — FORRE
DIENZ K BN TWIRI RAC B § 20F%8, AKR—2
W8, 7 36-42, 2004.

AQD: BERE, NRRE, BHOHEICHIHATBIE?
1. $BIEEE

- AVEREEIEICHE L B,
CHOBE)Z YTV E ) ICEREEE TR V) a—



28 KA - B -

HETYVI—T7F 5,
< DV ER R M K THEA K OFALIE MG # T
MR L CHEETEL S 5 2 &L CHim T %,

(% 3CHR)

- BUREEE, BEHE  AERA LBERERE~NOT
AN — FOLEMEE G- 8BRS, BWIREIE
Y x—FI, 26:99-105, 2010.

SNHERNY, g R, BURRE, 132 1 SRR GE

BN 2= AH— PG - BIEIZE T 5 5080
hgE, AR —2EE, 12 1 100, 2009.
+ Chowdhury, R.U., Churei, H., Takahashi, H., et al. :
Suitable design of mouthguard for sports-active person
with spaced dentition, Dent. Traumatol., 31 : 238-242,
2015.

+ Yamada, J. and Maeda, Y. : Thermoforming process for
fabricating oral appliances : Influence of heating and
pressure application timing on formability, J.
Prosthodont., 16 : 452-456, 2007.

2. NREE

- AVERRZMBEICHET B,

cBBIEE - REHEELTETTET S, H3F 2~

3mm DY —bEMEHTLE CCEL).
- WA BMIERAERATI LD 2 ~3 mm W
P, CIEMNEHER 23150 TR B SR A
5 2~5mm H#FHEHF D ITHEET %o ﬁﬂjn‘_qﬂ@lﬂii7
Oy 77 NPRLETHDS,

- FLEk A, RAESNIE MG OMERET AR AR AR
NS, R REL T 52 LRI LICART
H%bo

YA T A —A FMG B LZEMRED D 5.

(BE R

EHEN  REWHIMNI BT B~ A A — MR
10 o VIR, HEKMEGE, 381 9-24, 2013.

- SRR, MIETEAE, HATHER, 134 ARICBT S
XA = FAFEE AT IR, IehEs, 30 ¢ 190-
195, 2004.

- HH %, ENIEL, WEDF, 30 RERRE IS
TH L 2 WHRBOELD < 7 A H — FOMEFEIIN R
TR, AR, 48 1 1-13, 2022.

AT, NE—, DL, 3 NRINCBT
57 AN — FOMFEIIOE, AR—VHE 16:
67, 2013.

B, BAGHE, BN, 32 BEwso
RYAT A=A KT AH— FORBEIZHT % MG,
HAMVEBiRE, 6 36-42, 2010.

. B WH

BRI RWENE L, SERRELE,

Titd, i

1. TVFLAX— (53
caVEF T PAR—Y T, THRHRWINGEZES

AR—=Y Wis 20254

A®: VIRHA—FDEAIE?

LRV, VY a iZkhZET 5,
55 T PRI GE 2 15 5 72O DIE AT 4 mm (i #E &R
B AEFE LA, EREIZ4mm OEARAZRITS L
ERBHET 5,

CJEAHZ BT IR EHRINGEII K E %525 4mm Ll

TR RN AR IS LA A S e v,

c R EBEN  3~4 mm A HER I NS, FHEWIL, %

FHIBREEET 5,
FI o SRR : 2~3 mm ASHER S5,

c OFMM 1 mm AHEREI NS,
CFESEEEAT 1.5 ~3mm ARSI NS, FTHED

WAEEBHNELLVE ), RHERE 2~
3mm) PWIZERET S Amm DERZHIT LI LI,

FAERONPPRERTET, WIS ET 5720 EE) .
(B% k)

- Westerman, B., Stringfellow, PM. and Eccleston, J.A. :

EVA mouthguards : How thick they should be?, Dent.
Traumatol., 18 : 7-24, 2002.

- Dorney, B : Sports related dental trauma and

guidelines for mouthguard design and construction,
Int. J. Sports Dent., 2 : 19-24, 2009.

- Maeda, M., Takeda, T., Nakajima, K., et al. : In search

of necessary mouthguard thickness. Part 1 : From the
viewpoint of shock absorption ability, Nihon Hotetsu
Shika Gakkai Zasshi, 52 : 211-219, 2008.

+ Verissimo, C., Costa, PV., Santos-Filho, P.C., et al. :

Custom-fitted EVA mouthguards : What is the ideal
thickness? A dynamic finite element impact study, Dent.
Traumatol., 32 : 95-102, 2016.

+ Tribst, J.PM., de Oliveira Dal Piva, A.M., Borges, A.

L.S., et al. : Influence of custom-made and stock
mouthguard thickness on biomechanical response to a
simulated impact, Dent. Traumatol., 34 : 429-437, 2018.

+ Sousa, A.M., Pinho, A.C., Messias, A., et al. : Present

status in polymeric mouthguards. A future area for
additive manufacturing?, Polymers (Basel), 12 : 1490,
2020.

- Padilla RR : A technique for fabricating modern athletic

mouthguards, J. Calif. Dent. Assoc., 33 : 399-408, 2005.

- Parker, K., Marlow, B., Patel, N., et al. : A review of

mouthguards : Effectiveness, types, characteristics and
indications for use, Br. Dent. J., 222 : 629-633, 2017.
A=) BIE?

DDEBETIRT B72DICFIF—PIYIAFT— %
EFHIRETH 5,



29 % 1% YRS — DA rHZ 2024 (WG1) 29

- 1BHOBBROBRERLFEHEMOMM%Z % 2L T,
2 HD Y — L DOBICERAIERSLDZiIT 5,

2B HZEET AR, 1EHOEmIHEI LTS
W ZbRET %,

2@ HOAVER G EBECHE L B, 2, 1EHEZRES
_%o;o_ﬁé(%%wﬁmn

(BE IR

 Lloyd, J.D., Nakamura, W.S., Maeda, Y., et.al. :
Mouthguards and their use in sports : Report of the 1st
International Sports Dentistry Workshop, 2016, Dent.
Traumatol., 33 : 421-426, 2017.

+ Miura, J., Maeda, Y., Machi, H., et al. : Mouthguards :
Difference in longitudinal dimensional stability between
single- and double-laminated fabrication techniques,
Dent. Traumatol., 23 : 9-13, 2007.

= F&EANR—=A Y AN — FOF ML ?

cRTYAF— PR LICHN, BEDOEVATIA—L<
T A — FTIEH 50% OWBERINGEZ R L, BELEH
DOFFAIH 80%, HMYEM DAL LA R—Z %4}
B L7 A0 — FTIEH 98% OEBEWINEEZ /R L
720

CHEEMEGIC 1mm D ANR— 2% HTY, N—FEEY

7 MERHAE DRGSR RKOERNRITED S
iz,

= FREORER, BT E cEY, HZEME
Uiz 588 L35, JVERRIE, BSHNIZHRR F

THEV, DWW E TRET %0

(BE3CHR)

- Takeda, T., Ishigami, K., Handa, J., et al. : Does hard
insertion and space improve shock absorption ability of
mouthguard?, Dent. Traumatol., 22 : 77-82, 2006.

- Nasrollahzadeh, N., Pioletti, D.P, Broome, M., et al. :
Design of customized mouthguards with superior
protection using digital-based technologies and impact
tests, Sports Med. Open, 10 : 64, 2024.

- Handa, J., Takeda, T., Kurokawa, K., et al. : Influence of
pre-laminated material on shock absorption ability in
specially designed mouthguard with hard insert and
space, J. Prosthodont. Res., 55 : 214-220, 2011.

TV N7 NIRRT

PO (Fp#kRV AL 71 ¥) L EVA (ZF L VHERYE
SVHESBIR ZME L2V —bTHY, AT v ¥ —

Ky A4 TEHEHOIEAZHRTEL 7T Y T —
= A TWVH 5B,

- THEARPINT A P ORER, RO XD b &
BRI & ke 2R L7z,

- AMERIE AL B,

CHE—RE, W OB BCRRERE

(BE )

* Motoyoshi, M., Suzuki, H., Churei, H., et al. : Shock

absorption and dispersion capability of a novel five-
layer mouthguard sheet material, Dent. Mater. J., 43 :
367-374, 2024.

4. MG Professional 3D (Dreve 1) 1% ?

N A IEEE DD Y — MR L T b,
- AVERE, JEATEPEICHEL B,
(BE W)

+ Dreve Dentamid : Dreve Mouthguard professional 3D,

https://dentamid.dreve.de/en/themes/dreve-
mouthguard-professional-3d (Accessed on
2024.10.11)

A®: AR—Y DERICEDNEBRESLVERIE?
SEGIEE DD HRERET, WL v,

WHRLRL, By g itih#EET 5,

AV PAR—YDIIAHT — FOEAIZ4mm &

I Twb,

2 varyy 7 PAR=YTHNIE, 2mm BETH T+

FICHMEY A7 # BT A ENTEL VbR TWY
%o

<INy Mv—b SN 3 mm, FIEERKA

2mm OEATETHICENZNESRL, BKEHIZH
2 LRI R L, T2 55055
ZAONIzE E ETHDP—RE R LRGN L72WE 0D
%o

s ) vaAvy Ly PV—)b o BERIL E E R L CEEMN

Z b MCH B A DO A % 1.5~2mm & W K
K LWsED D %o
BHAHIC X 252D 2 (F 1)

(BEXW

- Shore, E., and O’Connell, A.C. : Assessment of

mouthguards worn by Irish children playing contact
sports : An observational cross-sectional cohort study,
Eur. Arch. Paediatr. Dent., 24 : 125-132, 2023.

- Kalman, L., Dal Piva, AM.O., de Queiroz, TS, et al. :

Biomechanical behavior evaluation of a novel hybrid
occlusal splint-mouthguard for contact sports :
3D—FEA,DentJ (Basel), 30 : 3, 2021.

T — XA Rk
e 5.2 B ?: A2 R—#iFl Update General Remar (¥im)
SHRODOLNZH AT DAL KT AT = FEZDH
e (), sFHET, 51 : 750-762, 2023.

HEERIE : 2 v & 7 b AR— VBT 5 EEER

DIVE TR, BIR AR — K% 9:1117-1123,
1992.
SAARIER], NIREEME : 22 TEICBT B AR— Y ik}



30

AKAG - BGE - TR,

K1 AR—VOBRICEBNEREIVEHR

R AR = ik

253

HHERR

ol
¥

TAYAYT7y FER—I (QB)

DI M3 I WSS ahbeE, TEB750T
HOEE (BET0kzd),

Ay FAR—=

3mm, 5mm

AT & D RIS, IR s R

ryr— 25 2mm OFE. MifEdET, FZKH 3.8mm
B E TR, TR O,
OHFMTIHEB T L L, BRI/
Ze ol A, RS E DK 4mm B, 4 mm
B R M E O
. B RKA#ELCE THE LY A= F
J—ZF LN AF— - BTN
71 A NVAF 7)) BRI T\, 3 mm
s e BRM#E LT THEL, KAXEREE 3mmi—17%
TRTETRT 22T HOBEET 3 mmo B & D b B E,  2 8T T R— b

2025 4E

B4, BRIR AR — Y%, 31: 572-576, 2014.
AHIEF : 7TAVA YTy FR=NIZBIF LY A
H—=FHEEEERY Y a vOBKR, AKR—VHiE,
10 : 114-118, 2007.

AR BPEICBIBEY YA —FEEZLL, A
A— Y H&EE, 8 14-20, 2005.

WA TR AN AF— E— T NETAD
RYAN— L 7 v — MA, AR— ik
11 : 71-77, 2008.

- Dogan, O., Sonmez, H., Dogan, S.S.A. : Comfort and
wearability properties of custom-made and boil-and-
bite mouthguards among basketball players : A
randomized parallel arm clinical trial, Dent. Traumatol.,

- B4

40 : 251-265, 2024.

B, AR, PEE B Eh Ay —#
FRNGE L AR—Y Y AH — FOBEHIZ L I
ALDE, BATREOLAMGAATIEEN KT TR« W]
WAV Yy 727y 7 VR— PREICBIT
AR — 7 ik, 25 14-22, 2021.

il

d

SRR, iR, i B, 1390 0 2005 4EBETL

MEBRRCBIM L 727 R F 27 K2 ¥ v 7 #FITH
THWPFF K- F—H AT L AL F -7 AHF—F
RAEBROT V7 — PRIV T—, AKR— Yk,
11 : 33-38, 2007.

[¥£ HP |Z PDF #8#%5E]



