
 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

                        

 بسم الله الرحمن الرحيم

               
 

  
MONA MAGHRABY 



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 
 

 شبكة المعلومات الجامعية 
  توثيق الالكتروني والميكروفيلمال

 
MONA MAGHRABY 

 



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 جامعة عين شمس
 لكتروني والميكروفيلمالتوثيق الإ

 قسم
 عظيم أن المادة التي تم توثيقها وتسجيلهانقسم بالله ال

 علي هذه الأقراص المدمجة قد أعدت دون أية تغيرات

 

 يجب أن
 حفظ هذه الأقراص المدمجة بعيدا عن الغبارت

 

MONA MAGHRABY 



  

 

 

 

Microhardness of Artificial White Spot Lesions 

Treated With Resin Infiltrant and Amorphous  

Calcium Phosphate 
 

 

 

A thesis submitted to the Department of Operative Dentistry, 

Faculty of Dentistry, Ain Shams University, 

 In partial fulfillment of the requirements for the Master’s Degree 

in Operative Dentistry. 

 

By 

Rasha Nagy Kamel Al Ghandour 

 
B.D.S, Faculty of Dentistry, 

Ain Shams University 2012 

 

 
Ain Shams University  

                                                                    2020 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

Supervisors 
 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

Assoc. Prof. Dr. Khaled Aly Nour 

Associate Professor and Head of Operative Dentistry Department 

Faculty of Dentistry, Ain Shams University. 

 

 

Dr. Dena Safwat Mohamed Mustafa 

Lecturer of Operative Dentistry Department 

Faculty of Dentistry, Ain Shams University. 



 

  

 

 

 

 

Acknowledgments 



Acknowledgments 

 

  

First of all, I would like to thank Allah for giving me the 

strength and the ability to reach this point in my thesis. 

 

I would like to take this opportunity to express my heartfelt 

gratitude to all those who helped me to make my thesis work a 

success. First and foremost, I would like to thank Dr. Khaled Aly 

Nour who has provided me the strength to do my work and 

contribute my best to it. 

 

I express my thanks, to Dr. Dena Safwat Mohamed 

Mostafa, for her regular advice, and encouragement throughout 

this journey. She has been a constant source of inspiration. 



                                                                                      Dedication 

 

  

I must express my very profound gratitude to my parents, 

brother, sister for providing me with unfailing support and 

continuous encouragement throughout my years of study and 

through the process of researching and writing this thesis. This 

accomplishment would not have been possible without them. 

Thank you. 

  No word can express my gratitude to my husband 

Mohamed, my son Adam who has been a constant source of 

love, support and encouragement. I am truly thankful for having 

you in my life. 

I would like to thank my second family and my friends 

each and every individual who have been a source of support and 

encouragement and helped me to achieve my goal and complete 

my work successfully. 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

Contents 
 

 

 

 

 

 

 

 

 

 

 

 



             List of Contents  

 

i 

List of Tables                                                                            ii-iii 

 

List of Figures                                                                           iv-vi 

 

Introduction                                                                                  1 

 

Review of Literature                                                                     3 

 

Aim of the Study                                                                          16 

  

Materials and Methods                                                                 17 

 

Results                                                                                          29 

 

Discussion                                                                                    46 

 

Summary and Conclusions                                                           53 

  

References                                                                                    55 

 

Arabic Summary 

 



List of Tables 

 

ii 

Table No. 

 

Table Title        Page 

Table (1): Materials, Composition, Manufacturer and 

Lot Number. 

 

18 

Table (2): Levels of the Investigation of the study. 
 

20 

Table (3): Experimental Design and Interaction of 

Variables for Microhardness Testing. 

 

20 

Table (4): Two-Way ANOVA for the effect of 

surface treatment, time of measurement 

and their interactions on mean 

microhardness of artificial white spot 

lesions. 

 

30 

Table (5): Means and standard deviations (SD) for 

the effect of surface treatment on 

microhardness of artificial white spot 

lesions regardless time of measurement. 

31 

Table (6): Means and standard deviations (SD) for 

the effect of time of measurement on 

microhardness of artificial white spot 

lesions regardless of surface treatment. 

 

33 

Table (7): Means and standard deviations (SD) for 

effect of different surface treatment at 

each time of measurement on mean 

microhardness of artificial white spot 

lesions. 

 

35 

Table (8): Means and standard deviations (SD) for 

effect of different time of measurement at 

different surface treatment on mean 

microhardness of artificial white spot 

lesions. 

 

37 

 



List of Tables 

 

iii 

Table (9): Means and standard deviations (SD) for effect 

of different surface treatment at each time of 

measurement on mean microhardness of 

artificial white spot lesions in comparison to 

ground enamel. 

            39 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



List of Figures 

 

iv 

Figure No. 

 
Figure Title Page 

Figure (1): 

 

Low-viscosity resin infiltrant (ICON
®
). 

 

        17 

Figure (2): 

 

GC Tooth Mousse
®
.         17 

Figure (3): Enamel surface embedded in acrylic resin with 

PVC ring used as a mold. 

 

22 

Figure (4): Enamel surface covered with a red nail varnish 

leaving a 6mm×6mm window. 

 

22 

Figure (5): Artificial White Spot Lesion after 4 days 

immersion in demineralizing solution. 

23 

Figure (6): Application of ICON
®

- Etch.                                       24 

Figure (7): ICON
®
-Etch. 

 

24 

Figure (8): Air water spray for 30 seconds. 24 

Figure (9): Application of ICON
®

-Dry.   24 

Figure (10): Application of ICON
®

-Infiltrant.     

 

25 

Figure (11): Light curing. 

 

25 

Figure (12): Polishing system. 

 

25 

Figure (13): Polishing with Goat Hair.                                                                                            25 

Figure (14): Polishing with Felt Wheel.     

 

25 

Figure (15): Application of GC-Tooth Mousse
®
. 26 

Figure (16): GC-Tooth Mousse
®
. 

 

26 

Figure (17): Microhardness Tester. 

 

27 

 



List of Figures 

 

v 

 

Figure (18): Specimen under Testing. 

 

27 

Figure (19): Environmental Scanning Electron 

Microscope (Quanta FEG 250).    

28 

Figure (20): Bar chart showing means microhardness 

of artificial white spot lesions for different 

surface treatment regardless time of 

measurement. 

 

32 

Figure (21): Bar chart showing means microhardness 

of artificial white spot lesion for different 

time of measurement regardless of surface 

treatment. 

 

33 

Figure (22): Bar chart showing the effect of different 

surface treatment at each time of 

measurement on means microhardness of 

artificial white spot lesions. 

 

35 

Figure (23): Bar chart showing the effect of different 

time of measurement at different surface 

treatment on means microhardness of 

artificial white spot lesions. 

 

37 

Figure (24): Bar chart showing the effect of different 

surface treatment at each time of 

measurement on means microhardness of 

artificial white spot lesion in comparison 

to ground enamel. 

 

40 

Figure (25): SEM photomicrograph (5000x) of ground 

enamel surface, showed homogenous 

surface with no porosities or irregularities. 

 

41 

Figure (26): SEM photomicrograph (5000x) of enamel 

surface treated with artificial saliva for a) 

immediately b) 2weeks c) 4 weeks d) 

8weeks. 

 

42 


