o]F&3)# : Aj18, #3%, 1997
J. of KOSOMBE : Vol. 18, No. 3

5% A AFREY

24o B FAxA

HEY-HHE-M &

= Abstract =

An Evaluational Investigation of the Physical Properties
for the Commercially Available Cervical Braces

Jong-Chul Park, Kyung-Tae Kim, Hwal Suh

This is to investigate the physical properties of the commercially available Soft, Thomas, Minerva,
and Philadelphia cervical braces which are widely used in orthopedics, neurosurgery, and rehabilitation
medicine clinics as assisting devices for physical stabilization of cervical vertebrates, to use as a basic
data for designing new type brace. Tensile strengths were observed by universal mechanical measuring
device and Thomas brace required the highest stress to break by tensile stress. Durabilities against con-
tinuous frictional forces were also determined, and Minerva brace demonstrated the longest frictional
time until being perforated. According to these results, poly ethlene is recommendable as a frame and
preparation of pores in the material is favorable to provide ventilation to skin.
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Table 1. Material Composition of the Cervical Braces
[ Skin < - —  Materials - > ]
I— Sol(&llar brace o Cotton, i—;oly urethane fdga Polyi vinylchloride R Cotton i
Thoxﬁas brace o I\i};lan, Latex - Poil; éthylene X j
o Mmerva brace o "P ly ethyTene hbeﬂri “ L; o Poly ethyiene ,-_,,7, s : r 7 “

Pk{llddelphla brace

,,4_-4

Porous Poly Urethane

A B
Y 1. BFe x| 2EYEH

Fig. 1. Cervical braces on wear(A : Philidelphia brace, B : Soft collar brace, C:

B D

O 2. AdFEE X7 FANE

Fig. 2. Materias of lay on layer for the collars.(A : Soft
collar brace, B :Thomas brace, C:Minerva brace, D:
Philidelphia brace)

u)d4=2) (poly vinylchloride) 2 wtE FZ2 A (frame) 2]
AHE ohzA S5 (poly urethane foam)Z HHE

C
Thomas brace)

A2 7244 g w(cotton) o ® HAFHHT
wl~ 738 %Z7](Thomas brace) &7}
Eé%‘l 7] (high molecular poly ethylene)2 33|
= g TxA e Wd(edge)7t HAFE AFHA

dr2 jyggo R mEg gelx(latex)Z &3 (mould
ing)sh= e ARk #)u 2} A5RE7) (Miner-
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Abrasive Wheel Abrasive Whee! M2 ol Al
\ F -
AgQaie ABE A4, Eobs, wjvlze 9 o3
— ({ — Axis epdsjo} AFHE7]E AHE3lde). Zhzbe] BER|e| AL
¥ Aae) ARNEAAS ol y] & Lo A=A
s> ol G2 2 (layer)S ¥elstol E lem < Zo] Som =1
Specimen 712l AjHE A2 g HEdsE A7) (Instron 8511.
‘\-—.—-—J/ Instron Corp., Canton, US.A.)ol4 50kge} 3hF3H
(load cell)& ol8-3te] 7} AlHe] HHEHE FHA
\_‘—I“""f’ oh. FBEe] £44) 8FHY o|FEHET lmm/sec o
l 2 d#Age FASGR, FHFI5(sampling rate)+=
Axls 5Hz glem, 53 A4, Erte, vhiEul A5Rz7]e
123 3. Eo|HM DlRA|ES TAE FE2A Adre JdAs2 05mm/sece® 3t FAHL )
Fig. 3. Diagram of the Taber’s abrasion test oo}, Y2 (maximum stress)& FHdl&F SAHAE
sAAH godoe vyria(kg/mm’) 1 g MPa®

g updo] g HFHE A5y A8 dHeolw K vt
2 2] 8)" (Taber’s abrasion test)g Ab4-3}dch. z+zhel
RE/\HNEE Eﬂoltﬂf‘l%’ﬁ%— A)H} @} = 7] (Leader Co.,
Ltd., Tokyo, Japan)§ 0]—9~s]—1 270 13cme] Y8 A|H
S 9tE o}-g 7t A|3e] $Alell 0.6cme] FH-E F3 El
o]} w}w A&l 7|(Testa Sangyou Co., Tokyo, Japan)2j
A} 5] " (rotating plate) ol Aot HAAE FA
AMrsko # 70rpme) £ 52 3™ A]7]HA 100p4m=7)
o szt AR 2de kAl 2/ =R E(H-18
abrasive wheel) & AJ# 3| "] Aoz 500g]
52 Fdd 7z 70 rpme 52 HHAA 10005]
w= 27t AZ(perforation) ™ w7lxe HAGFE =
Aatgct. olul vRAFTH AW ZHEAAEE X- "Ji
A 7](Asahi XM100C, Asahihoushasen Co., Osaka,
Japan)E AMgste] wlmye] FHd zZeolE FAIAUd.

A B (29 3, 4)
A% 4 ol2AIH U EjO|HAIEY| ARA R} wtmAIF ] Zpzhe] AYPL L Sfﬂﬂol%l_g
Fig. 4. Prepared specimen(A) and a Taber's abrasion o, ¥4e A= 2-way ANOVAWY S |83t AR
tester(B) )8l 9},
FEE ABAEE ATHA Fdke ol HAE o Hz U g
[89] (% 1) (2% 2)

B HGrrzare 2R 289 543 57148 A HBEo qAge HAE AW A4 AFEF7|(140
WAy AFe) A} o g AEE 7FA REV]E A + 0.15 MPa), B0}~ B Z7](1.22 + 0.09), v]uj2u} X
Fratsd S A8E AWy A% ARE 47 4 Z271(0.70 + 0.10), H}dzjo} H=7)(0.43 + 0.11)9]
g Aoz, ABF 4F HFuE7]] HaELE 7 £AZ Yehged, FAE ojFL MAS UALE O
obalz] 18 AR} vpEe g WTHE AFEH A 5mm/sece 2 ZA319e wolls EuwlA(23.37 = 1.05),
o]

ct. A (7.04 + 0.69), v]¥jZn} RBZ7)(398 +0.15)9]
' o2 byl (23 5)
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Tension Test (Cervical Brace)
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Fig. 5. Tensile strength of the braces.
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data xx 1 : displacement rate of 1mm/sec, data xx 2 : dis-

placement rate of 0.5mm/sec :
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Fig. 6. Results of the Taber's abrasion test{ x 2.5)

A I moderate abrasive fossa appeared on the Minerva
brace surface after 1000 rotations. B : severe abrasive
fossa appeared on the Philadelphia brace surface after
1000 rotations. C : perforation appeared on the Soft brace
surface after 97 rotations. D : perforation appeared on the
Thomas brace surface after 515 rotations.
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