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Abstract  

 

ABSTRACT 

 

 

Introduction: Zirconia is a polycrystalline ceramic material that was 

developed as a dental implant material substitute for titanium and titanium 

alloy to overcome their cosmetic and hypersensitive restrictions.  

Aims of the study: Nanocomposite zirconia implants have been 

manufactured and characterized in comparison to nanozirconia implants. 

To cover the nano zirconia composite implants, dentin particles are 

electrostatically sprayed on them. After two and six weeks of healing, the 

histology, histomorphometric analysis, and removal torque test results to 

determine how well nanozirconia composite implants had integrated into 

the bone  

Materials and methods: Alpha alumina, citric acid, and Nanozirconia 

powders were combined manually and mechanically with ethanol alcohol 

to create the three powders that make up the Nanozirconia composite. 

Nanozirconia specimens and three nanozirconia composites were created 

by pressing at 120 MPa, sintering at 1550°C for three hours, finishing, and 

polishing, and then analyzing the microstructural features and physical and 

mechanical parameters. By using a smart dentin grinder to smash the 

essential human tooth roots, dentine particles are created. Using a 

CAD/CAM system, 160 screws were produced from ten presintering 

blocks (5 Nanozirconia and 5 Nanozirconia Composite 10%), andblasting, 

ultrasonic cleaning, and 1550°C/3 hours of sintering are also available. The 

screws were electrostatically coated with dentin granules at 100 KV/100 A, 

and then sterilized in a 450 nm ultraviolet hood after initially being air-

sprayed with polyvinyl pyrrolidine solution. 

By implanting screws into the femur of a rabbit, in vivo studies were 

performed to measure the healing times at 2 and 6 weeks. The experimental 
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animal model consisted of forty mature white Newzland rabbits. Ten 

rabbits from each healing phase were used to assess the removal torque, 

and the remaining ten were used for histological and histomorphometric 

analysis.  

Results: The results showed that the nanozirconia composite 10% had the 

highest bulk density a, flexural strength and fracture toughness than other 

two nanozirconia composites but less than nanozirconia. Electrostatic 

spraying of dentin particles at 100KV/100μA displayed uniform, rougher, 

and crack free deposition.Nanozirconia composite 10% coated with dentin 

presnted lower contact angle, and pass crosscut test category.   

In-vivo the results of Nanozirconia composite 10% screws coated showed 

the highest removal torque and new bone formation particularly after 6 

weeks of implantation. 

Conclusion: This is the first study used Nanomaterial for fabrication of 

zirconia and zirconia composite dental implant .It showed significant 

prominent mechanical properties and excellent biocompatibility. The 

human dentin particles  revealed a well tolerate with no incidence of 

postoperative infection, and good  osseointegration capacity, therefore we 

recommended recycled extracted tooth dentin  as coating ,owing to :its low 

cost, easily preparation, particulary for immediate implantation and  poor 

bone quality.  
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 الخلاصة 

 

اٌخ١خب١َٔٛ ٚعببئه ‏بذ٠ٍٗ ّبدةو اعخخذاِٙب4 اٌضسو١ٔٛب ٟ٘ ِبدة خضف١ت ِخؼذدة اٌىش٠غخبلاث حُ هقذهة

 ..الأعٕبْ ٌٍخغٍب ػٍٝ ل١ٛد اٌخد١ًّ ٚاٌحغبع١ت بثصسػ فٟ طٕبػٗ اٌخ١خب١َٔٛ

 اٌضسو١ٔٛب  ببٌّمبسٔت ِغ اٌغشعبث اٌّشوبٗ حظ١ٕغ غشعبث اٌضسو١ٔٛب إٌب٠ٛٔت أهذاف الذساسة:

اٌىٙشببء بٛاعطٗ  اٌشػ  دض٠ئبث اٌؼبج بإٌب٠ٛٔت. حغط١ت غشعبث اٌضسو١ٔٛب إٌب٠ٛٔت اٌّشوبت 

اخخببس الأٔغدت ، حح١ًٍ ل١بط  اٌؼظّٟ ٌٍغشعبث اٌّط١ٍٗ ػٓ طش٠كج بذِحم١ُ الأ،  .اٌغبوٕت 

بؼذ أعبٛػ١ٓ  اٌّشوبتغشعبث إٌبٔٛ صسو١ٔٛب اٌالأٔغدت ، ٚإصاٌت ػضَ اٌذٚساْ ٌخحذ٠ذ ِذٜ ٔدبذ 

  . ٚعخت أعبب١غ ِٓ اٌغشط فٟ فخز الاسٔب ا١ٌٕٛصٌٕذٞ الاب١ض

4 حُ دِح ِغبح١ك أٌفب أ١ٌِٕٛب ٚحّض اٌغخش٠ه ٚٔبٔٛصسو١ٔٛب ٠ذ٠ٚبً ١ِٚىب١ٔى١بً ِغ الوىاد والطشق

  . حُ إٔشبء ػ١ٕبثاٌّشن اٌخٟ ٠خىْٛ ِٕٙب إٌبٔٛصسو١ٔٛب اٌثلاثٗ وحٛي الإ٠ثبٔٛي لإٔشبء اٌّغبح١ك

١ِدب ببعىبي ، ٚاٌخٍب١ذ  120ببٌضغظ ػٕذ  اٌّشوب  ٕبٔٛصسو١ٔٛب ٚثلاثت ِشوببث ٔبٔٛصسو١ٔٛبِٓ اٌ

دسخت ِئ٠ٛت ٌّذة ثلاد عبػبث ، ٚاٌخشط١ب ، ٚاٌخ١ٍّغ ، ثُ حح١ًٍ اٌغّبث ا١ٌٙى١ٍت  1550ػٕذ 

   اٌؼبج اٌزو١تببعخخذاَ ِطحٕت  خض٠ئبث اٌؼبج حُ ححض١ش  اٌف١ض٠بئ١ت ٚا١ٌّىب١ٔى١ت. اٌخٛاص اٌذل١مت ٚ

ٔبٔٛصسو١ٔٛب اٌّشوب  20ٔبٔٛ صسو١ٔٛب 20ٚ)160حُ ححض١ش صسػٗ ،‏ٌغحك خزٚس الأعٕبْ اٌبشش٠ت

ٔبٔٛصسو١ٔٛب ِشوب  5ٔبٔٛصسو١ٔٛب ٚ  5ِٓ ػششة وخً ِغبمت ) َ اٌىبد وبَ ببعخخذاَ ٔظب %(10

عبػبث  3/  دسخت ِئ٠ٛت 1550٪( ، وّب حخٛفش أ٠ضًب ػ١ٍّبث اٌخٕظ١ف ببٌّٛخبث فٛق اٌظٛح١ت 10

بؼذ سشٙب أِب١ش 100و١ٍٛ فٌٛج /  100وٙشببئ١بً بحب١ببث اٌؼبج ػٕذ  اٌضسػبثِٓ اٌخٍب١ذ. حُ طلاء 

ػٕذ طٛي  فٛق بٕفغدٟ الاشؼٗحُ حؼم١ّٙب فٟ  ، ببٌٙٛاء فٟ اٌبذا٠ٗ بّحٍٛي اٌبٌٟٛ ف١ًٕ ب١ش١ٌٚذ٠ٓ

 ٔبِٔٛخش 450 ِٛخٟ

ػٓ طش٠ك صسع ِغب١ِش فٟ ػظُ اٌفخز لأسٔب ، أخش٠ج دساعبث فٟ اٌدغُ اٌحٟ ٌم١بط أٚلبث 

أعبب١غ. ٠خىْٛ إٌّٛرج اٌح١ٛأٟ اٌخدش٠بٟ ِٓ أسبؼ١ٓ ِٓ الأسأب اٌب١ضبء  6ٚ  2اٌشفبء فٟ 

١ٔٛصلأذ. حُ اعخخذاَ ػششة أسأب ِٓ وً ِشحٍت شفبء ٌخم١١ُ ػضَ الإصاٌت ،  إٌٛعإٌبضدت 

 .اٌؼششة اٌّخبم١ت ٌٍخح١ًٍ إٌغ١دٟ ٚاٌم١بط إٌغ١دٟ ٚاعخخذِج

٪ وبْ ٌٗ أػٍٝ وثبفت حد١ّت ، لٛة الأحٕبء 410 أظٙشث إٌخبئح أْ ِشوب إٌبٔٛصسو١ٔٛب الٌتبئج

الأخش١٠ٓ ٌٚىٓ ألً ِٓ ِشوب١ٓ  اٌّشوب  ٚطلابت اٌىغش ِمبسٔت بّشوب إٌبٔٛصسو١ٔٛب

حشعببً ِٛحذاً  KV / 100μA 100ٔبٔٛصسو١ٔٛب. أظٙش اٌشػ الاٌىخشٚعخبح١ىٟ ٌدض٠ئبث اٌؼبج ػٕذ 

٪ ِطٍٟ بضا٠ٚت حلاِظ عف١ٍت ِغبمت ٌٍؼبج ، 10ٚخشٕبً ٚخب١ٌبً ِٓ اٌشمٛق. ِشوب ٔبٔٛصسو١ٔٛب 

 .ٚاخخ١بص فئت اخخببس اٌمطغ اٌّخمبطغ



 

 

أػٍٝ  اٌّط١ٍٗ بدض٠ئبث اٌؼبج ٪10إٌبٔٛصسو١ٔٛب بٕغبت اٌضسػبث ٔخبئح  فٟ اٌدغُ اٌحٟ ، أظٙشث

 .أعبب١غ ِٓ اٌضسع 6ػضَ إصاٌت ٚحشى١ً ػظّٟ خذ٠ذ خبطت بؼذ 

4 ٘زٖ أٚي دساعت حغخخذَ ِبدة إٌبٔٛ ٌخظ١ٕغ غشعبث الأعٕبْ اٌّشوب ِٓ اٌضسو١ٔٛب ستٌتبجالا

ة ٚحٛافك ح١ٛٞ ِّخبص. وشفج خض٠ئبث ، ٚلذ أظٙشث خظبئض ١ِىب١ٔى١ت ببسصاٌّشوب ٚاٌضسو١ٔٛب 

ػبج الإٔغبْ ػٓ لذسة ححًّ خ١ذة ِغ ػذَ حذٚد ػذٜٚ ِب بؼذ اٌدشاحت ، ٚلذسة خ١ذة ػٍٝ 

الأذِبج اٌؼظّٟ ، ٌزٌه أٚط١ٕب بإػبدة حذ٠ٚش ػبج الأعٕبْ اٌّغخخشج وطلاء ، بغبب4 حىٍفخٗ 

 ؼظبَ.إٌّخفضت ، ٚعٌٙٛت اٌخحض١ش ، ٚخبطت ٌٍضسع اٌفٛسٞ ٚضؼف خٛدة اٌ
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