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A Study on Development of ALIF PEEK Cage
based on Anatomical Information of Korean Lumbar Configuration
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1. A

FAT ARFEES 20 73 BEH A5 g3 o
B 2] ok g}x}cowﬂ et Fadh A l W F s
]—-E—(MIS. Minimally Invasive Surgery) ®H <l
A o, A AR el AFEH X
Cage7} Row | AR AL kg do] ofn]
EJ]X% ;,ll—} Titanium A =2 F2 ALy o, 18y
< FAY] AEe vl €53 =2 AAAE 7HAT
o] %251 A A 55 Fukete] FAE &Sl wate]
Ndo] Hagh Ao BuEIL glom, o] A 7ksd Al
=M 17154 Z8 9 (PEEK: Polyetheretherketone) A o]
3t F1HA Caged o] &IEAl AEa YT,
wulel] Al#E 5L 91 PEEK Cage™ <]4F xﬂu:—o] ES S
3L lal, 94k PEEK Caget™ =919 <A ARE npgoz
ML= 7] Wizl g=le] HFPol= AFsHA &E 7
gol =t webA S Aol A gkl HFA0] FAATE
E38lo] 7| PEEK Cage #A|&<2] ool tlFsa glom,
AFAN HAFS BT AFE Zas Aot £ ATolAE=
ghmle] HFA o] Festy A5 FPeiqlar, e 54
o A%t ALIF (Anterior Lumbar Interbody Fusion) PEEK Cage&
Mt 53], At AlF(Abbott Spine) 7] A S 3H4
S ]M—/Hﬁg}?igtq, A Aol ok "IN FE
HAAE Foto] AleA] A9 2 A & AFsHT.

2. 4B 5 U
zltaﬁnsw!wwuu#g;

gl 850 frekeh wdS
F23(173cm, 71kg)e] 23] diste] CT 97
o] FAHE 05mm A0 512% 512 34 E
53, Ao T FAol vste] F8 AZE
Mimics12.0 (Materialise, Belgium) & ©]-&3}o] &
& IS FEAUAL, FEH TS A5
B 94 47(CAD) Ed& AT 44E &
CADE P S 0]-83}0] {32 A (Finite Element) X2 A 14
RaL, o] 7|2 QFE(ALIF) PEEK CageZ A 7383ic}.
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2.2 ALIF PEEK CageS] AAES =8

BAE 8% FE84 RAe AR 0] %9 J3k% End

Fig. 1 Lumbar FE Model based on Korean Lumbar CT Images
for Design Parameters of ALIF PEEK Cage

Plate®] XS =A% 11, ALIF Cage-ﬂ Design ParameterE
(Fx Z1o]:32.0mnx 25.0mm)S 2R3 (Fig. 1).

2.3 m 5]" (Mechanical Test)

Ao Ae] 8 AIF& ASTM F2077-03 o F3ko] A A]
AL, YHE A S A 7I(MTS 858 Table Top System, USA)E
]%3}01 A2 Q+3A] 8 (Static Compression Test)d} 3] ZA] ¢
(Fatigue Test)S 533} T (Fig. 2).

(a) Static Test
Fig. 2 Mechanical Test of ALIF PEEK Cage

(b) Fatigue Test

2.4 FFEL 2 WA (FEA: Finite Element Analysis)

St @ F8AS 13t PEEK Cage 229 314 Solver
ABAQUS 6.6(ABAQUS, HKS, USA)S ©o|-&3}2 T} (Fig. 3).
Aol A o] FE B, & FA o= 584 (Isotropy), A
=4 FEe Annulusoﬂ“ 2] 1L o] 4] (Orthotropy), Nucleus
=SS FA2AS 4Ee3 Y, /L3 PEEK CageS

= 10
=453l

2F PEEK Cage®| 3|4 Ao} v/

o 2 g FI-E rlr

Flexion &
Extension
(10Nm)

Pre-Compression
(400N)

Fig. 3 Finite Element Model of Korean Lumbar Bone

5 794 $EdY

719 Titanium 22| CageE 117]%54 &9 (PEEK) #12
2 A B9, olvA F HAsE AA D AIAFE Tests
$]5}e] PEEK Cage Wl A% Tantalum Markerll th3F X-ray
Traceability AZ0] &TH k. wela B AT AR 9Aake
o & A 3 (23) o PEEK Cage & 443 ¥ X-ray
#od8 2 A18}9 3, PEEK Cage W 9] Tantalum Markerol tl] 3t
X-ray TraceabilityS H7Fsto] AlEAle] 843 H P& A%
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3.3 8 el
3.1 ﬂwﬂ‘(Mechanical Test)

44 5 A 3 (Static Compression Test) & &5Fo] A]H <] g
Aret Ao A Es =&tk ME 9AkE B oF
19kNOY A @727k, oF 32kNel A S 7k dof ATt dntk
Hoz gidAe] AeA 5 7,000 e|d o, AFejst
29l okgAdo] BiE Flow FtEch w3k, Hu gFsE
25% %k {R(max/min)=10}2=710l| A €] 500%+3] (5Hz)e] ] = A&
Avp, A 9 ok Al B W 9 ok glge] ElEgltt
(Table 1).

¢

Table 1 Comparison of Fatigue Test Results

B35E

ALIF : A3 H] 3L
(min/max)
Wa] o A or=
7 H)}3Z o X H T
S 800N/8,000N e gle 5139] 25%
92 AlF Wy g Hd =
800N/8,000N
(AbbottA}) ’ & gle 59 25%

32 #% 2494 (FEA)

a4 A4S T3] F = (Flexion) & A1 H (Extension) A] <]
RBA A AsS BASATE. MdEe] AA A bgAde
94k A|F (Abbottrh) ¥ B HE e FEoR SlFT
(Table 2,3). T3, T FE F 7o Zydoz <3 3
A Z QS 7HA 94k AE (AbbottAh) ol Hla Bl WAL
AR Eke] @At D A Al S Ak a9t FEEHA YErdS
g5l T} (Fig. 4).

Table 2 Range of Motion and Stiffness (Flexion)

Intact ) Ek Ly AA =
&5 M2l (Degree) 12.8 10.69 10.8
Stiffness(Nm/degree) 0.781 0.935 0.926

Table 3 Range of Motion and Stiffness (Extension)

Intact e ) AkA &
% ¥ ¢ (Degree) 5.08 428 4.25
Stiffness(Nm/degree) 1.969 2.336 2.353

3.3 FEAYA € Xy $59 2P

HAHFE (2.5) o 49 PEEK Cage W2 Tantalum Marker©]]
)8 Xray TraceabilityS 3 7}a A7, 938 A5 ALzlel A
NEo] ik Aol vlsl Huh HestAl X geto] 7sakad
3, SH AR R ] 971 24t AlFel vk 9]

gelo] golgh el axde] SR AT (Fig. 5).
4. A8
H Ao A k¢l ARl WAl 239 CT ARE BA15)0]
QF 3} Cage

o] %-8%|= ALIF PEEK CageS 7Na3}it), 7l
1= 94 A1E 2 ke disiA s Sste] 4k Al

Te v ¢ 7Y AAGTH S gl
53], 7I¥ PEEK Cage wel 4 AR 7s, Ak
Al v|ste] B} WEshA glEe= dake] Aol dojRla,

3alol ofelgo] gl oz
54 2 erdel AZHel

Flexion Extension

o] 2k

Al

Fig. 4 Max.Von-Mises Stress of ALIF PEEK Cage FE Models

ALIF PEEK Cage
Fig. 5 X-ray Traceability of ALIF PEEK Cage in Pig Spine

27
S22 27 %A TAE (ATC) & 39
S (AN ZE: 10014102).
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