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ABSTRACT 

 

 

Introduction: The physical and mechanical qualities of thermoplastic 

denture base resins vary according to the ingredients. Denture lining 

materials have grown in importance. One of the most important obstacles 

facing these materials is the weak adhesion strength between them. 

Therefore, the need to improve the quality of this adhesion was necessary 

to investigate modern methods such as laser treatment. The novelty of this 

study lies in several points, the first of which is: using nano pulse Nd:YAG 

laser with fiber-optic lens, second: is comparing injectable thermoplastic 

acrylic with traditional widely used material heat cured acrylic. 

This study aims to evaluate the effect of laser surface treatment in terms of 

roughness and wettability and its effect on the bond strength of both 

injectable thermoplastic acrylic and heat cured acrylic denture base 

materials to acrylic based heat cured soft-liner material. 

Materials and methods: Eighty specimens (forty specimens for each 

material type) was fabricated to assess the influence of surface treatment 

with Nd:YAG laser on the surface roughness and wettability. Injection 

molded thermoplastic acrylic, heat cured acrylic and heat cured acrylic soft 

liner was used to fabricate samples for tensile bond strength test. The load 

is applied until failure occurs and the maximum breaking forces are 

recorded in Newtons. Then the broken specimens were checked under 

microscope  to determine whether the failure type is adhesive, cohesive or a 

combination of both. To determine if there was a chemical connection, 

Fourier-transform infrared spectroscopy was utilized.  

Results: Surface treated thermoplastic acrylic denture base material and 

heat cured acrylic showed a highly significant increase in surface 
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roughness and wettability test mean values compared to the untreated 

group(control group). The results indicated highly significant differences in 

tensile bond strength between study groups, injectable thermoplastic acrylic 

denture base material and heat cured acrylic soft liner were significantly 

higher than untreated groups. Regarding the type of failures in laser surface 

treatment, the majority represent cohesive failures after the application. 

Conclusion: The bonding strength of the denture base material has 

improved when treated with Nd:YAG laser and then relined with acrylic-

based soft lining material.  

 

 

 

 



 

 الخلاصة

 

 

اٌزٟ , اٌصفبد اٌف١ض٠بئ١خ ٚا١ٌّىب١ٔى١خ ٌشارٕجبد لبعذح أطمُ الأسٕبْ اٌجلاسز١ى١خ اٌحشاس٠خ :المقذمة 

فٟ  الأسٕبْاصدادد أ١ّ٘خ ِٛاد رجط١ٓ . رسزخذَ فٟ اٌج١ئبد اٌسش٠ش٠خ ، رخزٍف حست اٌّىٛٔبد

٠زُ اسزخذاِٙب عٍٝ اٌسطح اٌغبئش لأطمُ الأسٕبْ  . ثخ٠اٌحذ خ١الاصٕبع اٌفُ ضبد٠زعٛاٌٛٔخ الاخ١شح ٌ

ٌض٠بدح احزجبط الأسٕبْ ِٓ خلاي رفع١ً اٌمطع اٌسف١ٍخ ، ٚرحم١ك رٛص٠ع اٌمٛح ثشىً أوثش رٛاصٔبً ، 

ٛ ضعف لٛح اٌزلاصك  ث١ٕٙب . ِٓ اُ٘ اٌّعٛلبد اٌزٟ رٛاجٗ ٘زٖ اٌّٛاد ٘ .ٚرم١ًٍ اٌضغظ اٌّٛضعٟ

 ٌزٌه وبٔذ اٌحبجخ ٌزحس١ٓ جٛدح ٚٔٛع١خ ٘زا اٌزلاصك وبْ لاثذ ِٓ اٌزحشٞ عٓ طشق حذ٠ثخ

 وب١ٌضس.

رٙذف ٘زٖ اٌذساسخ إٌٝ رم١١ُ رأث١ش رعذ٠ً اٌسطح ثب١ٌٍضس عٍٝ لٛح اٌزشاثظ ٌىً  :الذراسة من الھذف

ٚاٌّٛاد الأسبس١خ لأطمُ الأسٕبْ اٌّصٕٛعخ ِٓ ِٓ الأوش١ٍ٠ه اٌجلاسز١ىٟ اٌحشاسٞ اٌمبثً ٌٍحمٓ 

الأوش١ٍ٠ه اٌّعبٌج ثبٌحشاسح عٍٝ ِبدح اٌجطبٔخ إٌبعّخ اٌمبئّخ عٍٝ الأوش١ٍ٠ه ٚاٌزٟ س١زُ رم١١ّٙب 

 ثبسزخذاَ اخزجبساد خشٛٔخ اٌسطح ٚلبث١ٍخ رشط١ت اٌسطح ٚلٛح ساثطخ اٌشذ.

ِٓ لبعذح أطمُ الأسٕبْ اٌّصٕٛعخ ِٓ رُ رص١ٕع ثّب١ٔٓ ع١ٕخ )أسثعْٛ ع١ٕخ  المواد وطرق العمل:

اٌجلاسز١ه اٌحشاسٞ اٌّصجٛة ثبٌحمٓ ٚأسثع١ٓ ع١ٕخ ِٓ لبعذح أطمُ الأسٕبْ الأوش١ٍ٠خ اٌّعبٌجخ 

عٍٝ اخزجبس خشٛٔخ اٌسطح  Nd: YAGثبٌحشاسح ٌزم١١ُ رأث١ش اٌّعبٌجخ اٌسطح١خ ثبسزخذاَ ١ٌضس 

ٚلبث١ٍخ اٌزجًٍ.  ، رُ اسزخذاَ الأوش١ٍ٠ه اٌّعبٌج ثبٌحشاسح ٚاٌجطبٔخ إٌبعّخ اٌّصٕٛعخ ِٓ الأوش١ٍ٠ه 

اٌّعبٌج ثبٌحشاسح ٌزص١ٕع اٌع١ٕبد اٌّسزخذِخ ٌمٛح ساثطخ اٌشذ. س١زُ ٚضع اٌع١ٕبد فٟ آٌخ اخزجبس 

ً ألصٝ لٜٛ اٌىسش فٟ ١ٔٛرٓ.  رُ فحص اٌشذ. ٠زُ رطج١ك اٌحًّ حزٝ حذٚس اٌفشً ٠ٚزُ رسج١

ٌزحذ٠ذ ِب إرا وبْ ٔٛع اٌفشً لاصك أَ ِزّبسه أَ ِض٠ج ِٓ الاث١ٕٓ  SEMاٌع١ٕبد اٌّىسٛسح رحذ 

ِعًب. ٌزحذ٠ذ ِب إرا وبْ ٕ٘بن ارصبي و١ّ١بئٟ ، رُ اسزخذاَ اٌزح١ًٍ اٌط١فٟ ثبلأشعخ رحذ 

 فٛس١٠ٗ. ٌزح٠ًٛ اٌحّشاء

١خ لأطمُ الأسٕبْ اٌّصٕٛعخ ِٓ الأوش١ٍ٠ه اٌٍذائٓ اٌحشاس٠خ اٌّعبٌجخ أظٙشد اٌّٛاد الأسبس :النتائج

ثبٌسطح ٚالاوش١ٍ٠ه اٌّعبٌج ثبٌحشاسح ص٠بدح ِع٠ٕٛخ فٟ ل١ُ خشٛٔخ اٌسطح ٚلبث١ٍخ اٌجًٍ ِمبسٔخ 

ثبٌّجّٛعخ غ١ش اٌّعبٌجخ )ِجّٛعخ اٌزحىُ(. أشبسد إٌزبئج إٌٝ ٚجٛد فشٚق راد دلاٌخ إحصبئ١خ 

خ اٌشذ ث١ٓ ِجّٛعبد اٌذساسخ ، ٚوبٔذ ِبدح لبعذح طمُ الأسٕبْ الأوش١ٍ٠ى١خ وج١شح فٟ لٛح ساثط

اٌجلاسز١ى١خ اٌحشاس٠خ اٌمبثٍخ ٌٍحمٓ ٚاٌجطبٔخ إٌبعّخ اٌّصٕٛعخ ِٓ الأوش١ٍ٠ه اٌّعبٌج ثبٌحشاسح 

 أعٍٝ ثىث١ش ِٓ اٌّجّٛعبد غ١ش اٌّعبٌجخ.



 

بْ )ِبدح أسبس١خ لأطمُ الأسٕبْ رحسٕذ لٛح اٌزشاثظ ٌٍّبدح الأسبس١خ لأطمُ الأسٕ  :الاستنتاج

اٌّصٕٛعخ ِٓ اٌجلاسز١ه اٌحشاسٞ اٌمبثً ٌٍحمٓ ٚالأوش١ٍ٠ه اٌّعبٌج ثبٌحشاسح ثُ ِجطٕخ ثجطبٔخ 

ثُ رجط١ٕٙب ثّبدح ثطبٔخ  Nd: YAGٔبعّخ ِٓ الأوش١ٍ٠ه( عٕذ ِعبٌجزٙب ثبسزخذاَ ١ٌضس 

 الأوش١ٍ٠ه. ِٓ ٔبعّخ
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