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ABSTRACT 

 

Introduction: Maxillofacial silicone elastomer is frequently utilized to 

restore abnormalities due to congenital or acquired causes. However, the 

quality of silicone is far from ideal. This study is intended to assessing the 

influence of (CNF) which have diameter of 5-50 nanometer and length of 

2–5 μm are added on the physical and mechanical characteristics of 

maxillofacial elastomers silicone.  

Materials and Methods: Two weight percentages (0.5% and 1%) of CNF 

were used as determined by the pilot study. A sum of 153 specimens were 

created and classified into control and two experimental groups. Each 

group was subdivided into five identical subgroups. For each subgroup, 10 

specimens were utilized for every practical test (the tearing strength, shore-

A hardness, the tensile strength and elongation percentage, surface texture 

roughness, color stability). The samples were investigated by Fourier 

transform infrared spectroscopy and scanning electronic microscope 

(FESEM). 

Results: The experimental groups 0.5% CNF exhibited highly significant 

raise in tearing strength, the elongation percentage, shore-A hardness and 

surface texture roughness and a substantial increasing in test of the tensile  

strength comparative with the plain control group. However, color stability 

was not significantly differed between the two groups. Meanwhile, the 1% 

experimental group revealed highly significant increases in hardness shore-

A and test of surface roughness, significant increases in tear strength, color 

stability  and non-significant decreases in readings of the tensile strength 

and percentage elongating test  comparative with plain control group. 

FESEM image demonstrated the well dispersion of CNF with the 

increasing appearance of agglomerates at higher concentration of 
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nanofibers. The FTIR spectra indicated that CNF interacted with silicon 

through surface functional hydroxyl groups.  

Conclusion: In particular, 0.5% CNF were successfully added to silicone 

elastomer resulting improvement in the mechanical tensile strength, tear 

strength, elongation percentage, hardness, and surface roughness readings 

testes within the acceptable level in clinical settings. Moreover, adding 

0.5% wt. CNF to silicone had non-significant effect on color stability. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 الخلاصح

 

 أٔ خهقٛت أسببة عٍ انُبحجت انخشْٕبث نخشيٛى ٔانفكٍٛ نٕجّا سٛهٛكٌٕ بكثشة ٚسخخذو :الوقذهح

 حقٛٛى إنٗ انذساست ْزِ حٓذف. انًثبنٛت عٍ انبعذ كم بعٛذة انسٛهٛكٌٕ جٕدة فئٌ ، رنك ٔيع. يكخسبت

( يٛكشٔيخش 4-2 ٔطٕل انُبَٕيخش يٍ عششاث بضعراث قطش ) انُبَٕٚت انسهٛهٕص أنٛبف اضبفتحأثٛش

 .ٔانفكٍٛ انٕجّ نسٛهٛكٌٕ ٔانًٛكبَٛكٛت انفٛضٚبئٛت انخصبئص عهٗ

 حى. انخجشٚبٛت انذساست حذدحٓب كًب٪( 5 ٔ٪ 0.4) انٕصٌ يٍ َسبخٍٛ اسخخذاو حى: الوْادّالطزق

 كمٔ قسًج . حجشٚبٛخٍٛ ٔيجًٕعخٍٛ ضببطت يجًٕعت إنٗ ٔحصُٛفٓب عُٛت 545 يجًٕع إَشبء

 نكم عُٛبث 50 جئأسخخذ ، فشعٛت يجًٕعت نكم. يخطببقت فشعٛت يجًٕعبث خًس إنٗ يجًٕعت

 ، انسطح َسٛج خشَٕت ، الاسخطبنت َسبت ٔ انشذ قٕة ، أ -انسطح صلابت ، انخًضق قٕة) عًهٙ اخخببس

 الإنكخشَٔٙ ٔانًجٓش انحًشاء ححج نلأشعت انطٛفٙ انخحهٛم بٕاسطت انعُٛبث جفحصٔ(.انهٌٕ ثببث

  انًبسح .

 َٔسبت انخًضق يقبٔيت فٙ جذا عبنٛت يؤثشة صٚبدة٪( 0.4) انخجشٚبٛت انًجًٕعبث أظٓشث: الٌتائج

 يقبسَت انشذ يقبٔيت اخخببس فٙ كبٛشة ٔصٚبدة انسطح َسٛج ٔخشَٕت سطحان ٔصلابت الاسخطبنت

 انٕقج فٙ انًجًٕعخٍٛ بٍٛ كبٛش بشكم انهٌٕ ثببث ٚخخهف نى ، رنك ٔيع. انضببطت انخحكى بًجًٕعت

 ٔاخخببس سطحان صلابت فٙيؤثشة جذا  صٚبداث عٍ٪ 5 انخجشٚبٛت انًجًٕعت كًب اظٓشث ، .َفسّ

 فٙ يؤثشغٛش ٔاَخفبض ، انهٌٕ ٔثببث ، انخًضق يقبٔيت فٙيؤثشة  ٔصٚبداث ، انسطح خشَٕت

كًب .انضببطت انخحكى بًجًٕعت يقبسَت الاسخطبنت لاخخببس انًئٕٚت ٔانُسبت انشذ يقبٔيت قشاءاث

 ظٕٓس صٚبدة يع لانٛبف انسهٛهٕص انُبَٕٚت  جٛذحٕصٚع انًجٓش الانكخشَٔٙ انًبسح  صٕس أظٓشث

 إنٗانحًشاء  ححج نلأشعت انطٛفٙ كًب اظٓش انخحهٛم. انُبَٕٚت نٛبفانخشاكٛض انعبنٛت نلأ عُذ انخكخلاث

 انٕظٛفٛت انٓٛذسٔكسٛم يجًٕعبث خلال يٍ انسٛهٛكٌٕ يع خفبعمانسهٛهٕص انُبَٕٚت ح انٛبف أٌ

 .انسطحٛت

 صٚبدة إنٗيٍ انٛبف انسهٛهٕص انُبَٕٚت انٗ سٛهكٌٕ انٕجّ ٔ انفكٍٛ ٚؤد٘  ٪ 0.4 إضبفت: الاطتٌتاج

 انسطح خشَٕت ٔقشاءاث ، ٔانصلابت ، الاسخطبنت َٔسبت ، انخًضق ٔقٕة ، انًٛكبَٛكٙ انشذ يقبٔيت

يٍ انٛبف انسهٛهٕص انُبَٕٚت ٪ 0.4 إضبفت فئٌ ، رنك عهٗ علأة. سشٚشٚب انًقبٕل انًسخٕٖ ضًٍ

 .نعُٛبث انسٛهكٌٕ انهٌٕ ٛتثببح عهٗيؤثش غٛش حأثٛش نٓب انسٛهٛكٌٕ إنٗ
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