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Background

PEEK Optimaf has been considered for use as an sftermative arthroplasty beanng matenal dus [l * After AMC of wear testing at room temperature, the mean wear rate of the conventional metal-on polysthyiens implant was

to its kow wear ratez, the low biclogical activity of its wear debris and clearance for clinical uze [1] 26215 mmdMC and for the all-polymer knee was 42454 modMC, there was no significant difierence in wear rate
against the different materake p=0.27. At elevated femperature, the wear rates were lower agamst both materals at

This study invesigated the potential to use PEEX Optima® as an altemative to cobalt chrome in 0.240.5 and 1.3£2.5 mmANC respectively (Figure 4).

the femoral component of a toial knee replacement fo give a metal free impiant.  The wear

pesformance of all polysthyiene tibial components was assessed under different envircamental

conditions.

Materials and Methods

Experimental wear simulation was camied cut on § station ProSim knes
simulaiors (Simulation Sclutions, UK), one run &t room temperature and
the cther at elevated temperaturs (~33°C).
Test condtions used: Cobatt  PEEK Optima®| Cobait  PEEK Optima®
= 25% bowine serurm in 0.03% sodium ands 1 chreme chrome
* Kinematic condifichs (Figures 2 & 3
* Awal Force (AF) up to ~2800N, Flexion exdension (FE) (507, .
Tbial Rotaon (TR) +5, Antrr-Posteror Diplacement (AF) [l Figure : Weamwear rate 220k corfdence mits of BRNWPE L room temperature (1) taken
10mm {Leeds high kinematics) [3] bl An= . .
= 5 miflion cycles (MC) at sach temperature g i o 5
G s + ft the conclusion of the studies, & high density of linear scratching was visible on the PEEK Optima® implants parallel to
—suid Force —Flesion/Edtersion the principal direction of sliding (Figure &), There was a significant increase (p=0.05) in the measured Ra of the PEEK
Figure 1: Metal-free knee I femarals for both conditions; for the room temperature study, the post test Ra was 0.3240.14um.
* |n the room temperature test, the mean bulk lubrcant temperature was ~2°C higher in the al-polymer implant than the
conventional matenals.
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Sm mjechon moulded PEEK OptmaB  femoral
components (Invikio Biomateral Sclutions, UK), initial | !
mean surface roughness (Ra) ~0.02um (Fgure 1) 1/ |
?Enzczt:nat crrome femoral components, intial Ra DISBUSSIDI‘\

Same design of femoral for both groups Figure 2: Input AF and FE [2] » Both the conventional metal-on-polysthyisne and &l-polymer knes replacements produced low wear rates (<Smmanic).

Al potyethylens  GURTIZ0  UHMWPE  tibial —ThmiRomton = Testing at ehevated temperaturs led to a reduction in wear rat= of tihisls against both femoral matesials, Bkely due to protein
components {conventional, etrytens owide sterlised] Pt P (gt L] precipitation and deposition on the surface of the implants [4].

All companents were cruciate retaining, right, mid-size | | * During wear testing, the PEEK Optima femoealz became scratched however, this did not influsnce the wear eate which
Wear of the UHMWNPE thalz wss ssseszed remaned constant ouer the test duraton.

gravimetrically

Surface topography of the femoral components was L% ' = E

meazured using contact profilomatey ! Slgnlﬁcance

Lubricant temperaiure was messured using & * The wear performance of the all-polymer (PEEK-on-UHMWPE) knee was comparable to a conventional metal-on-
thermocouple Figure 3: Input AP and TR [3] polyethylene implant

Ciatictical anlye s i indi AN e s since lakes el w5 o Em-imnmm:a! conditions such as Iuhrilt:am temperature inﬁl:IEHCE wear and tribology, te@tmg at an elevated
ST il S o temperature introduced a test artefact which would not be seen in room temperature tests or in vivo.
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