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Introduction

Calcium sulfate bone void fillers {BVFs) are increasingly bemg used in penprosthetic Phase 1- Damage simulation

joini surgery.  In this study the implicafions for the surface fopography of the Following damage simubsiion with BVF, thers were scratches on the

arlicuiafing surfaces and the wesr of UHMWPE if pelists of BVF were to become surface of the cobalt chrome femarais in the principal direction of sliding {A-

irapped betwesn the arboulaing surfaces of knee replacements was assessed. Fl. There was no significant difference in surface roughness DEWEEN | Pewmsters  $hise 3 Bemage smalatios ind 118,200 e of wre simalitin |
negative comdrols and implants damaged with BVF for any of the Mepaiwoons | Pt | disun S

= parareters reeasured [Table 1). [P L0 # L0
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Materials: 18 PS U2 total knee replacements (United Crihopedic Corp, Taivan); [l TNEr was no 3:5'“["‘%3"1‘ dﬁiﬁﬁfﬁf:f:;ﬂ h:ar rate Ff;JaH:"M'FE'IE Tf aga'rﬁs; | 43 00
i calcm zulf redi zads (Bino ites. Lid). negative costrols (2,821 Smm*MC) and impiants damaged with bone voi ; y
f&}"ﬁi’fTﬂiﬁjﬁ}aﬁéﬁﬁ,ﬂ?ﬁhﬂ_m”""‘“ oesmposties, 1) filers (3.3+1.5mm¥MC). The wear rate of the UHMWPE tibials was  Table 2. Surface topography of cobalt chrome femorals
Phase 1: Damage simulation significantly  (p<0.05)  increased  against  posifve confrols Tollowing Phase 2: 3MC wear simulation
Sce of EVF beads added to each tibial to represent 2 ‘worst case’ scenario with [l (20625 1mme/MC), [Figure 5). Tabie 2 and Figure 4 show the surface of | puwmmn [ —
respect fo BVF migration inko the joint space (N=E} (Figure 13) the femorals at the conclusion of the study. ' ' ; o
Simulatoe run for 60 cycles without kibeicant (Figurs 1h) Figure 4 Images representative of the surface of the cobalt chrome
25% hovine szeum added 33 3 lubricant and run for 115,000 cycles under Leeds femorals after damage simulation and 3MC wear simulation taken
Intzrmediate kinematics (Figure 2 [1]) to represent the maximum duration the with an Alicona G5 IF microscope, 10x lens. Scale bar represents
EVF may be present in fhe joint space based on the material dissolufion profile 200pm.
and cinical observations. Negative control | Posifive control | BVF
Surfaces analysed by contacting profilometry, determining the Ra, Rp and Rw B

§

Table 1: Surfzce lopography of cobalt chrome femorals
following Phase 1: Damage simulation
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Figure 3: Mean

wear ratelMC of

UHMWPE tibiais
{n=6)
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BVF I-uadeﬁﬁ hhi:IIT Figure 2: a: the controlled axes of motion in a Thiz study demonstrated a methodology for imulating third body damage obtaining bom surface topography and wear data
b: damage simulation knee simulator, b: Input kinemsatic conditions This study showed that when calcium sulfate BVFs were trapped between the arficulating surfaces of a total knee replacement, thers
Phase 2 Wear simulation was no significant change in fhe surface roughness of the cobalt chrome femorals and therefore no influence on the wear of UHMWPE
+  Wear simulafion performed in 25% serum undsr Leads intermediata kinematics Bhicls
{Figure 2b) with gravimetic analysis of tibials after 1 and 3 million cycles (MC) To increaee UHMIWPE wear, damage to cobalt chrome femarals had to be over a threshold; fris threshold was clearly exceeded in the
Wesr of implants damaged with EVFs compared to negative controls (na posifive conirols whers lip height Rp=Jum.
damage) and positive conbrols damaoed with & diamond stvlus (mean lip height
=3um) to simulate severs third body damage fo fermorats, n=>G for each group.
* Postiest surface topography of femorals measured ‘)
The mean wear rate, Ra, Rv and Rp with 85% confidence limits wers detetmined. This study sugpests that when used close to articulating surfaces, calcium sulfate bone void fillers may not influence the wear of
Siatistical analysis was camied out wsing ANOVA with sighificance taken af p=0.05. UHMWPE and may not therefore be detrimental to knee implant longevity.
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