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Precinical experimental wear simuiation has shown PEEK Oplima® to give promise as an
ltemative bearing material fo cobaft chrome in the femoral component of tofal knes

replacement [1].

In this siudy, the influence of third body damage to PEEK Optima® and

cobalt chrome with PMMA parlicles on the wear of UHMWPE was mwestigated in 3 simpls
geormetry pin o plate wear simulator with the results compared o negative controls.

Materials and Methods

Materiala: Cobalt chrome plates (inifial Ra <0.01um), PEEK OCpiima& plates (initial Ra
~Q.02pm), GUR 1020 UHMWPE truncated cone pins [not sterilised or crosshinked) with either
3 3mm or émm fat contact face, S00-1000wm diameter particles of Palacos R & G bone

cEment

Methoda: The study was splif into two phases: Phase 1 - Damage simulaiion; Phaze 2 - Wear
simulation against the damaged surfaces with comparison fo unscraiched negative controls.
M=3 was camied out for each plate fype.

Phase 1: Damage simulation

(Figure 1)

*  Parficles of PMMA cement
frapped between a 3mm face
LFHMWIPE pin and PEEK.
Optima® or cobaft chrome plate
120N axial load applied fo pin
Plate pulled beneath pin &t
dmmimin to creaie damage
Repeated 5 #mes in each region
of damage, 5 damage regions
craated
Ciamage assessed using
contacting proflometry
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Figure 2: Pin on plate wear test

Azalloms Oglwzza cwmand

I d.-'-'""j-ﬂ_;e

TormicE

Tisirg e
Figure 1: Damage simulation rig

Phiase Z: Wear aimulation (Figure 2]

= 1 million cycles (MC) wear simulation caried out
perpendicular to fre direction of damage simulation
Wear compared 1o negative controls (no damage)
GUR 1020 UHMWPE ping 8mm contact face
20mm siroke length, +20°rotalion, 160N constant
load {stress 3.2 MPa), 1Hz
Lubricant 25% bovine serem
Wear of pins assessed gravimetricaly

Statistical analysis was camied out using ANOVA with significance taken at p=0.05,

Referencas
[1] Cowde, R.AL et al 158,
3] Lnak=ws, H {045

Finaneial Disclosure

JF iz an MHR Semior Investipator and
supparted fhrowgh the MIHR Leeds
Eiomedical Research Uinit

TInstitute of Medical and Biclogical Engineering, University of Leeds. Ainvibio Biomaterials Solutions, Thomton Cleveleys, Lancashire

Introduction

rcowieidieeds. aC.uk

Foflowing damage simulstion (Phase 1), a high density of
linear sceatches were visible of the surface of the PEEK
Cpima® plates resuiting in a 10-fobd increase in surface
roughness [Ra, Rp and Rv] compared fo pretest values
(Table 1). The roughness of the cobalt chrome plates was
similar to pre-test values.

Table 1. Mean surface roughneas of plates after damage
simulation (Phase 1) and wear teating (Phase 2), n=3.
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After IMC wear simulation {Phase 2), the wear of the
UHMWPE pins was similar {p=0.05) for negafive control
plates and those damaged with third body particles (Figurs 3)
against both PEEK OpSma® and cobalt chrome. in the wear
grea on the PEEK plales, there was a region where the
soraiches had been pofshed cut and 25 3 result, the surface
roughness significantly decreased (Table 1, Figure 4)
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Figure 3. Mean wear factor of UHMWPE againat control
plates and plates damaged with third body pariiclea

Figure 4. Surface of PEEK Oplima® ﬁlates following
damage simulation and 1MC wear simulation

Discussion

Third body damage ta the PEEK Op@ma® plates did nof infleence wear of UHMWPE compared to negative (unscraiched)
confrols and there was a polishing effect of the UHMWPE pin against the damaged region of the PEEK plate.

[Damage fo metal counterfaces resuliing in a lip height {Rp) of simiar magritude te that measured on the PEEK Cpfima®
plates following damage simulation has previcusty been shown fo influence the wear rate of UHMWPE [2].

Damage simulafion with PMNMA cement had no inflwence on surface roughness of cobalt chrome plates or wear of UHMWPE

This study ahowed that when used a3 an arthroplasty bearing material, PEEK Optima® can be damaged by third body
particles of PMMA bone cement. However, the magnitude of damage created had no influence on the wear of
UHMWRPE and a polishing effect was seen on the surface of the plates in the wear area.

Acknowladpemants

Thits wark was supported by [mdbio Lid and the [mncvation and Knowledge Captee in Medical Technologies funded
by the EPSRIC, TSE and BE: i was partially funded through WELMED, a ¢ moa in Madical
Enginearing furded by the Wellcome Trust and EPSRC wunder grant numbar WT 0320082007,

Medical
Technologies




	Slide Number  1

