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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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يىميكانيكيت لمىاد الزرعاث المصنىعت من مادة البىلي اب -دراست فيزيائيت 

 بيتا(بفىسفاث الكالسيىم الثلاثي ) الطىر إيثرامايذ المطليت 

 

 

  ة‏الأعْاُ‏ظاٍؼح‏تغذاد‏حٞاىٚ‏ٍعيظ‏ميا شٗؼح‏ٍقذٍح‏

‏الاعْاُ‏دسظح‏دمر٘سآ‏فيغفح‏فٜ‏ػيً٘‏قْاػح‏وٍِٞ‏ٍرطيثاخ‏ّ‏معضس

‏
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 احمذ مهذي هادي

‏قْاػح‏اعْاُ‏شٍٞاظغر ُفٜ‏ ة‏ٗ‏ظشاؼح‏اىفٌ‏ٗالأعْا‏٘طٝتناى٘س
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