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ABSTRACT 

 

 

Introduction:  

The most recent advance in implant technology is the searching for 

materials that promote osseointegration. Polyetherimide (PEI) is a 

thermoplastic polymer  has a  bioactive propriety. Implant surface coating 

may enhance bioactivity, consequently accelerating osseointegration and 

allowing for instant implant loading with reduced healing time. 

This study's aim was to utilize  and characterize PEI implant coated with 

beta-tricalcium phosphate (β-TCP), through evaluation of Physico-

biomechanical and histopathological properties, and comparing this 

implant material to Polyetheretherketone (PEEK) implant coated with the 

same materials. 

Materials and methods:  

The PEI and  PEEK substrates disks with a 3 mm thickness  and a 10 

mm diameter were made then wet-grounded and polished. The material for 

the coating made from beta-Tricalcium phosphate (β-TCP) and Polyvinyl 

alcohol (PVA), dissolved in 70% (by weight) distilled water, with three 

different percentage for (β -TCP/PVA): A (20:10), B (25:5), and C. (27:3). 

Each coated group samples, namely (A, B and C) evaluated by Scanning 

electron microscope, X-Ray Diffraction, Atomic force microscopy, 

wettability and radiographic optical density tests.  The tests led to the 

identification of the optimal coating percentage. 

In vivo study was performed using 160 screws, divided into two groups: 80 

implants for two weeks and another 80 implants for six weeks healing 



intervals. For each period, 40 screws used for the mechanical removal 

torque test. The remaining forty screws were used for histopathological, 

histomorphometric, and immunohistochemistry evaluations. 

Results:  

Tests results demonstrated successful coating β-TCP/PVA on both 

PEI and PEEK substrate, with significant improvement in the surface 

roughness, wettability and radiographic optical density, especially for β-

TCP/PVA of  (27/3) percentage in coating material. In vivo tests show that 

it takes more force to unscrew coated and uncoated PEI implants after two 

and six weeks. Also, coated PEI groups had early bone formation at two 

weeks. 

Conclusion: 

The PEI as implant material achieved better osseointegration than 

PEEK as demonstrated by better removal torque results and biological 

properties. The bone response for implants that coated with β-TCP/PVA 

assessed to be significantly improved  than those uncoated implants.  

 

 



 

 

 

 

 الخلاصت

 

:المقذمت

.تِٞاىضسػحٗاىؼظٌاىثؽسػِاىَ٘اداىرٜذؼضصالاّذٍاضٝرطيةصساػحالاعْاٍُعاهرقذًفٜاى

ٍِؼٞسالاّذٍاضخصائصّشطحتٞ٘ى٘ظٞاًَٝريلقاتوىيرشنٞوتاىؽشاسجٕ٘ت٘ىَٞششاٍاٝذت٘ىٜإٝص

.تْٞٔٗتِٞاىْغٞطاىؼظَٜ

اىَصددْ٘ػحٍددٍِدد٘ادٍشمثددحػيددٚذؼضٝددضاىْشددا اىؽٞدد٘ٛ حقددذذؼَددواىطددلساخاىغددطؽٞحىيضسػدد

اىٜذغشٝغالاّذٍاضاىؼظَٜٗاىغَاغترؽَٞواىضسعاىف٘سٍٛغذقيٞوٗقداىشفاس.ٗتاىر

ٍٗصْ٘ػحٍدٍِدادجاىثد٘ىٜاٝصدشاٍاٝدذغشعحٍثرنشجٗذقٌٞٞػَوماُاىٖذفٍِٕزٓاىذساعحٕ٘

ٗاىخصددائصاىفٞضٝائٞددحٍددِخددلهذقٞددٌٞٗرىددلٍطيٞددحتف٘عددفاخاىناىغددًٞ٘اىصلشددٜباىطدد٘ستٞرددا 

ٍصدْ٘ػحٍدٍِدادجغشعدحٍدغٗاىَٞناّٞنٞحٗاىرششٝػاىَشضٜ ٍٗؽاٗىحٍقاسّحرىدلظٞحاىثاٝ٘ى٘

تْفظاىَ٘اد.ٍطيٞحاىث٘ىٜاٝصشاٝصشمٞرُ٘

 :العمل طرقالمىاد و

ٌيددٍ2.ٝثيد اسذفاػٖدااىثد٘ىٜاٝصدشاٝصددشمٞردُ٘ ٗاىثدد٘ىٜاٝصدشاٍاٝدذاقدشا ٍصدْ٘ػحٍدٍِدادذٜ

ف٘عدفاخاىناىغدًٞ٘اىصلشدٜبٍثييدح.ٍدادجاىطدلساىَصدْ٘ػحٍدِذدٌقدقيٖإٗدٜ,ٌيٍ01ٗقطشٕا

:اسٍقطش ْٕٗاكشلزّغةٍخريفح٪بتاى٘صُ 71ٍٍزاتحفٜه,نؽ٘اىت٘ىٜفْٞٞو ٗاىط٘ستٞرا 

. 3:27.بض ٗ5:25بب ٗ21:01بأ

ٍٗاعػإىنرشٍّٜٗعٖش ت٘اعطحاخرثاساخض  ب  أ ٕٜٗبٍطيٞحذٌذقٌٞٞػْٞاخموٍعَ٘ػح

ٗقاتيٞدحاىثيددوٗاخرثداساخاىنصافددحاىثصددشٝحاىزسٝددحاىقدد٘جٍعٖدشٗاىغددْٞٞحتالأشدؼحاىثيدد٘ساخدساعدح

اىشؼاػٞح.

 ٍقغدَحإىدٚغشعدحػيدٚشدنوتشغدٜ061تاعدرخذاًىلساّدةأظشٝداىذساعحفدٜاىعغدٌاىؽدٜ

ٞغفرشاخشفاس.ىنوفرشج غشعحأخشٙىَذجعرحأعات81غشعحىَذجأعث٘ػِٞٗ81ٍعَ٘ػرِٞ:

الأستؼدِٞاىغشعداخ.ذدٌاعدرخذاًضًاىدذٗساُىزصاىدحاىَٞناّٞنٞدحلاخرثداسػدغشعدح41ذٌاعدرخذاً

 ٗاىقٞاعٞحاىْغٞعٞح ٗاىنَٞٞاساىْغٞعٞحاىَْاػٞح.اىَشضٞحاىَرثقٞحفٜاىرقَٞٞاخاىْغٞعٞح



 

 

النتائح:

ػيددٚمددوٍددِف٘عددفاخاىناىغددًٞ٘اىصلشددٜباىطدد٘ستٞرددا ّعدداغ ددلسخرثدداساخالاأظٖددشخّرددائط

اىثيدو ٍغذؽغِمثٞشفٜخشّ٘حاىغطػٗقاتيٞحاىث٘ىٜاٝصشاٝصشمٞرُ٘ٗاىث٘ىٜاٝصشاٍاٝذ سمٞضج

.ٗاىنصافحاىثصشٝحاىشؼاػٞح

اٍاٝدذاىثد٘ىٜاٝصدشفٜاىعغٌاىؽٜذظٖشالاخرثاساخأُالأٍشٝرطيةٍضٝذًاٍِاىقد٘جىفدلغشعداخ

اىَطيٞحاىث٘ىٜاٝصشاٍاٝذاىَطيٞحٗغٞشاىَطيٞحتؼذأعث٘ػِٞٗعرحأعاتٞغ.أٝضًا ماُىَعَ٘ػاخ

غٞدشاىثد٘ىٜاٝصدشاٝصدشمٞردُ٘ٗاىثد٘ىٜاٝصدشاٍاٝدذذنِ٘ٝػظٌٍثنشفٜأعث٘ػِٞ ٗتاىَقاسّدحٍدغ

.اىَطيٜ

 :ستنتاجلاا

ىث٘ىٜاٝصشاٝصشا مَادجغشعحاّذٍاظًاػظَٞاًأفضوٍِاىث٘ىٜاٝصشاٍاٝذؼققدفٜاىذساعحاىؽاىٞح 

تالإضدافحاىدٚأفضدوتإصاىحػضًدٗساُذٗساُاى فٜاىعغٌاىؽٜمَاٝرضػٍِّرائطػضًمٞرُ٘

.افضوٝ٘ى٘ظٞحاخصائصت

أفضدوٍدِ  ٕدٜاىناىغًٞ٘اىصلشدٜباىطد٘ستٞردااعرعاتحاىؼظاًىيغشعاخاىَطيٞحتف٘عفاخمَااُ

.َ٘ظ٘دجفٜاىَعَ٘ػحغٞشاىَطيٞحىذيلا
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