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Experimental Study on Fracture Protect Effect in Mouthguards
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[Abstract]

In recent year, the population for sports has been increased and lots of wounded patients at the oral & facial
portion were troubled with the accidents. So, it was needed to protect them from the sports accident, by the use of
the mouthguard appliance.

This study was done as ae guide for selection of the mouthguard materials. Such mouthguards classified as E.V.A.,
PE, silicone as material, Scheu(Germany), Tru-Tain(U.S.A.), Dreve(Germany) as companies, 1.5mm, 3.0 mm, and 4.0
mm as thickness and single sheet, soft double sheet, hard double sheet methods were selected for experiment to
compare the fracture protect test.

The obtained results are as follows.

1. All types of mouthguards, whatever differences there are in material, production company, procedure and the
thickness, were effective for fracture protect effect.

2. The most effective one for fracture protection was recommended as E.V.A. in material, and Tru-Tain in
company.

3. More thick, and soft & hard multi sheets productions were more effective for fracture protection.
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1. &3 0

2 Aol A BRI EE v ATEE AAHE A EY
AR, AR FAE Z1e] Al nhe-ArEE o] AR
2 Z5roke] Blaskeldt,

A (3, 0mm) 2+ Ethylene Vinyle Acetate(¢]3}t
EVAZ}A! $h(Bioplast, Scheu, Germany), Polyethylene(®|
5} PEEYL 3 (Basy—Vac Gasket, 3A—Medes, Korea),
Silicone(Odontosil 60, Dreve, Germany)2.2 W+t
I AFAPE(EVA, 3.0mm) 2= Tru-Tain(Mouthguard
material, USA), Dreve(Drufosoft, Germany), Scheu
(Bioplast, Germany)2.2 E73}ow F7AHE(EVA,
Bioplast)2+ 1.5mn, 3,0mn, 4,0mmz 123 A2
(4.0m) 2= T5H, ASH3+1(soft+soft), 251 3+1
(soft+hard) &2 ZF5ko] 212k 6714 9] nRe-27tEs
Azrste] F 72704 x3%x6=72) APHWLOE 5}t
(Table 1).
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Table 1. &=dCi4

Total N : 72

Material N Cempany N Thickness N Methed N
Scheu Single Sheet

EVA 6 (Germany) 6 1.5 6 4,0mm 6
Tru-Tain Double Sheet

PE 6 (USA) 6 3.Com 6 3+1(Soft+Sofl 6
- Dreve Double Sheet

Silicone 6 (Germany) 6 4.Qm 6 3+1(Soft+Hard) 6

Total 18 Total 18 Total 18 Total 18

£ AR molde] A vheAAES A

2. A Ay 9et 2y AAsHoinh At 239 #ol7t 25m7t

1) 2SXA =& bases AHAIEHI T

At Denti—form(Q500A, Nissin Dental, Japan)< ZoF7) S 7S wf] A AT QR oA TEEHE
Silicone(Elite Double 22, Zhermark, Italy)>= £ = 317|984 71 mg o] FF AR (@A 5.0mn
3to] moldE ARSEE, o] 1 silicone Silicone mixer sPh el notch(Z, Zo] 1.0mn)E FAste] abd Al 7]
(Dosper—m/4, Dreve, Germany)S AR&-5}to] Egts1ict E2uyS A&t tkFig. 1), AR oaAEg 712 e

ZAXI(FUJIROCK, GC, Japan)E E4=]o| k& 2 siliconel 2 HAI5F] moldE A2t & 2741

Fig. 1. THE& 2%

E A9 HEAEE 1S ARkt 4ot AE(EVA, PE), AZEAPE(Scheu, Dreve,
2) OfRATIE X|I&f Tru—Tain), F7'¥(1.5, 3.0, 4.0mm)Thermoforming
719t A% 7] (Biostar, Scheu Dental, Germany)E ©] Materials(0]3} A|E)2 ©=0] nfeArte s Aj2bsl)
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tHFig. 2). bond(Scheu, Germany)E E3Zs}Ict, 12]al 1.0m +
AW vReAZIES] A WA 3.0m FALY AJE 79] softdt A|E(Bioplast, Scheu Dental, Germany)
(Bioplast, Scheu Dental, Germany)Z UF-A7MES EE= 1.0mm F79 harddt A|E(mpleron“s’, Scheu

A&sta 1 mHe| AES woF7] Y8 Osamu Dental, Germany)g 57F= Ad¥slo] uf$-A7tEE A

=i

Fig. 3. S5HO= 0jRAJl= H|s}

51 9cHFig. 3). e WA Az VAR 3.0m)0) vk sTtE

a8 QA HuE st Silicone TF-A7FES] A (Bioplast)E |83} njEH O 2 silicone TF-A7H =S

Fig. 4. Silicone OFRATI= XM=t

A2 cHEig., 4). England), Press(Multitest 1, AND, Korea), Computer
3) mHEAle7| (DatePlot Z2713]0] Ax]¥) Model Holder2 /3%
A% 7= v 72471 (BFG2500N, Mecmesin, AchFig. 5).

o4

Fig. 5. &S|
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3. TAXE

AEE, AR, TR, 2ejal AP E Az
H v ATFES] ARG A] Ao TRt A TLe] AT
A Hufz] BAHEA (One-way ANOVA)I} ARSHAO =2
Tukey HSD testE AAIBHITE &AEAS SPSS 12.0
KO(SPSS, USA)E AREsHReH Fo4<EE o=0.01%2
SFLE,

I, A&

>

RN EERTES ko pemidLTim|

A oA o] Aol A= HE AEofA] up-A7t
EO] Apgo] xjop x| AL glglon FAHCR
& fofsksict.

A Foll 7P a7 =& 2 EVA©o|aL
AL PEYLE EVAE oF 87.8%7}, PEE= oF 64.7%34 %
o] BT} F7kste] F A Tholls o]k Fwo A}
o7} Qlgltt, aelal 7k Aol A= Relgh zfo)7t ¢l
UL EVA, PEZRRE f-8J3F Zfo|7} Qle Ao = e
HHTable 2).

Vg e

5% Bk ark=o et shaA a3 v

o W= 574719 JigE HAAI7]almnotcho A Tmm

A= 0 7) 5m/mino] & T2 A A B3] oFZEH 3
7t o= AeE

=5} th(Fig, 6),

Table 2. TZ&E OFEYX|S o} HW
gt o tkg

Material N M = SD P
Without MG 6 6.54 + 0.83
EVA 6 12.28 = 0.61°

P<0.01

PE 6 10.77 £ 114°
Silicone 6 12.17 £ 0.88k°

*a, b, ¢ 1 2 Sxk= |2E X017t eSS 2lolby Tukey)

2. MIZFATE MHEEX| 24t H]ul

AR Soll 7Hd A7t 22 21 Tru—tainAto]aL of
90.1%% sl 7P w77} F7FskiTt. Dreve
A= oF 85.0%% 71 Wkt ey ZF AlZARte] &
Aol gle AR Uehton, AR E {o3t &}
o7} ¢k,

AZAE A ATt A BE AZALL] upe-ATEE AR
o] upaz|of] AI7} qlglom FAHCEE {2813l
CHTable 3).
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Table 3. MZAME DiEWUX|S0}F Hw Table 5. K|=HfHHE TIPEEX|S 0t H|w
AL T kg Bt T ke
Cempany N M = SD B Methed N M = SD P

Without MG 6 6.54 + 0.83 Without MG 6 654083
SCHEU 6 1228 = 0.61° Single 4 6 13.07 = 0.69°

P<0.01 P<0.01
Dreve 6 1210 = 1.04° Double sheet 3+1(S+S) 6  14.06 £ 1.24°
TRU-Tain 6 1243 £ 118 Double sheet 3+H1(S+H) 6  16.16 £+ 1.41°

*a, b1 &2 SXk= RIS X017t S22 2nlby Tukey)

3. 8 LE YR 2t Hiul
= A9 Re-A7tE ARgo] whERkR]o] a7t QL
qlom FAH R §-os5kgit,

A FAESE L ool vgste] At o £
o7 Uehgt=dl 4.0mollA= F el 77 99.8%2
A7) F7vsAeH, 1.5mol A 55.0%7F F715k
ot BAHCRE 3.0met 4, 0mol ARt 23t 2fo] 7t

Table 4. 5[ TFEYX|E0} HlW

Aot Tl ke
Thickness N M £+ SD P
Without MG 6 6.54 + 0.83
1.5mm 6 10.14 £ 043
P<0.01
3.0mm 6 12.28 + 0.61°
4.0nm 6 13.07 = 0.69°

*a, b, ¢ 1 &2 SXh= R XfoI7t g2 2lol(by Tukey)

NATHTable 4).

Zol Soft+Hard@+1DgF A o], &5 (Single 4mn)
= AA g Ze] 7P avkrt Al %‘ﬂSofﬁHard
B+D= 25810 77k oF47.1%9] wHE7 =7}t F7te)

on GFHoME F ufjol 7HA abd =7 F7Fst
aot. sAHCREE TSt A5 Soft+soft(3+1)4
oloflgt {213k Zto 7} Girt, g AR ol A uhe-A
7tES] ARgo] mEAlo] ant Jlglen] SAH R
]85k tHTable 5).
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*a, b, ¢ : Z2 SKi= {6t x0l7t GSS 2lol(by Tukey)
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