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Development of Peri-articular Plate and Study on Bio-mechanical Properties
based on Korean Skeleton Configuration
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Fig. 1 Three-dimensional Model of Femur based on Korean
Cadaveric CT Information, (a) Three-dimensional Model without
Plate, (b) Three-dimensional Model with Plate, (c¢) Fixation
Configuration of Distal Femur Plate
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Fig. 2 Development of Distal Tibia Medial Plate, (a) Procedure
of Design Specification Modification, (b) Final Design Specification

USA)E Al BN T FAERE ASS, o8 vy
o= @3 APel AFF AT FHWS WA

(dl:Distal Tibia Medial Plate, Fig. 2).
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2.4 M NAMA-AY (Bio-mechanical Tests)

Saw-bone s ©]-&%F 3 THS T3] -?’]5'}04 o] <]
70l 2] A Gap Osteotomy ModelZ #| 23} 3L, OTA/AO A3
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Z}7y A3PAIA A A k5 A1 ¥ (Single Cycle Compression Test) ¥}
¥] 2 A & (Fatigue Test)S <=3 3} UF“(Table 1).
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Table 1 Bio-mechanical Tests of
Distal Femur & Proximal Tibia Plate
Distal Femur Plate

Proximal Tibia Plate

2.5 8L W (FEA: Finite Element Analysis)

E SaEES] FE 2ds 53513 314 Solver=
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Distal Femur Plate B 3-2 AFH 2] 24:(557,27971)9F A A 24
(327,48270)Z., Proximal Tibia Plate ™22 ST 4] 8.4:(316,15071)
2 A3 Y. Saw-bone?] Cortical Bones 12.4GPa, Cancellous
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Table 2

Material Property applied for FE Models

Ti-6Al-4V 12.4 (GPa) 104 (MPa) 0.3
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Adele] aAd wet 4ES A F5 3 (Locking
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2, 550N AE B2 FFo l °é°1 dt}. & #H, Proximal
Tibia Plate®] 7-%-, N&E9] w8 A= 1,143(N/mm) =, <4t
# 141.6(N/mm) 9] < SHHoﬂ S }t FEOF YEyton,
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(b) Proximal Tibia Plate
Fig. 3 Structural Stiffness Results of Distal Femur
and Proximal Tibia Plate
Table 3 Results of Bio-mechanical Tests

Distal Pemur | Structural Stiffness (N/mm) | 1,860.9
_Plate Failure Load (N) 5,620.2
Proxisal Structural Stiffness (N/mm) | 141,8
Hpia Plate | Failurc Load (N) 1,092.6
Distal Pemur | Structural Stiffness (N/mm) | 2,160
Plate Failure Load (N) 5,670.4
Proxiegl Structural Stiffness (N/mm) Lus
/Nibia Plate | Failure Load (N) 5,156.5
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Distal Femur =2 2] A2t FE al4] Ay}, 9]4H5e] 75
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et AAAE FE 2ElS =3 o] FH ) Von Mises
532 380(MPa)Z, ©]& 756(MPa)e] £JA+E B}l oF 50% A
sk ARt Aot} (Fig. 4).

(a)Synthes

(b)Prototype
Fig. 4 Contour of Von Mises Stress (MPa)
of Distal Femur Plate FE Model
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