VoY . yo e (BY @Ly o5lad) VF0 ¥ Oliwy —r)\.ez: oyl —‘,a.\.iu: Jle 3l 50 g 3 o ¥ gs\.bu\.:.l'\—)é

390 (uikigo 3 (19 ST

ma.iaumajlesi.ac.ir

OLo3d (53 sl sl dunaS T b 00ls (B0 iligy S 1 P (b ooy | Al lgu 0l 9 (ol b (o195 oy 3

ol olo bL, (SHL

" §og0m0 dygumo

g3y dlio Ol @5 ool S15T oKkl a3 Ay ¢ Sy (gwaige oSzl ¢ Luils -

ouuS>

>

m.mahmoodi@iauyazd.ac.ir:

Ao wleMb!

Y-V NP R B P g ARV G PV Sy SV APPSO NV 3 B P PRCHIRS J PR B
paienslT 5 ps3bls e o Slal g Aalay dlem ST (plassibomn (515 o5 S| o DL (555 cslonaly 31 (S p st i 51 ilons!
L STl Sl el 5 s il CNC o s L (PEEK) 0557 51 3y oy i 31 il canllan ) 53 () by 645 b 553 LT )
S (P i 0 LSk Skl e (23 b b (s i U3l ey Sl G 2L 51 BTO) ol
285 518 s spse Sl (b 5 il ol et gl Ve T (gles 5 daea slos 53 (gles Sslize Ll -5 33 55 (54 s
Sl bl L T CSEM) sy (980 8y S b5 5 4 i o (555 ol 55 5 Sl s b (65058050
S WPEEK ot 51 sl (315 5005 rsbat oalin 038 b5l MAP 36T 5 (EDS) S0l (655 il (o b «XRD)
wai e 00 S ;5 S10 [is 5 LPEEK calest s PEEK iyl 6155 055 (28l 00 135 (6 oy Cilasl 08 &S50, s A5 STO

VE VA sl s
VEANIYY by

Olg wals’
A0l

o lo LIS
0SS
GBS g

ol sl

A WPEEK ool a5 Joke (s a0 100 500+ (S 53 3 colie (il Conslie ty3  dslona o S 0/0 0 F 50 So/enes s
0L STO 25y L PEEK Ciloast o 535 2y oo 355 5 2,78 dive/dead s 5aTesl, 5 Jho 28 05057 gl a2 ol STO

2355 5 4 0 5Ll Sl 8l cnlin o Solo S Ol il 0 STO gy UPEEK byt o s 0l G ol slaassl ol b 61

Evaluation of Wear Properties and Radiopacity of Strontium Oxide-Coated Polyether Ether Ketone Implant

Mahboobeh Mahmoodi **

for the Treatment of Anterior Cruciate Ligament Rupture

1- Associate Professor, Department of Biomedical Engineering, Yazd Branch, Islamic Azad University, Yazd, Iran.

* m.mahmoodi@iauyazd.ac.ir
Article Information

Abstract

Original Research Paper
Doi:

Keywords:

Radiopacity

Anterior Cruciate Ligament
Polyether Ether Ketone
Coating

Strontium Oxide

One of the most common orthopedic clinic referrals is direct and indirect traumas to the knee that
lead to anterior cruciate ligament rupture. The use of titanium implants is one of the ways to treat
and reconstruct the cruciate ligament, which has limitations, including the release of toxic ions
such as aluminum and vanadium from the titanium alloy. In the present study, the polyether ether
ketone (PEEK) implant was fabricated using a CNC machine. Then the surface of the implant
was coated with strontium oxide (SrO) by dip spin coating method in two temperature conditions,
including ambient temperature and 70 C to produce a radiopaque polymer. After coating, the
wear and surface properties of the implant were evaluated. The surface morphology,
microstructure, and distribution of elements on the implant surface were evaluated by scanning
electron microscope (SEM), X-Ray Diffraction (XRD), X-ray energy diffraction spectroscopy
(EDS), and MAP analysis, respectively. The radiographic images indicated
the good radiopacity level of the SrO-coated PEEK implant. The amount of weight loss for the
PEEK implant and the SrO-coated PEEK implant was 0.0006 g and 0.0004 g in 1500 cycles,
respectively. Good wear resistance was observed in two cycles of 500 and 1500 for the pores and
surface of the SrO-coated PEEK implant. The results of the cell culture and live/dead staining
showed 98% growth and proliferation of cells on the SrO-coated PEEK implant. Therefore, the
findings of this study demonstrated that the SrO-coated PEEK implant can be used as a suitable
alternative for the Endobutton.
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