
 

 

 
 

"QUANTITATIVE ANALYSIS OF ENAMEL SURFACE 

ROUGHNESS AFTER USING A COLOUR CHANGING 

ADHESIVE FOR BONDING : A COMPARATIVE STUDY" 

Dissertation 

Submitted to 

 
BABU BANARASI DAS UNIVERSITY, 

LUCKNOW, UTTAR PRADESH 

In the partial fulfillment of the requirements for the degree 

of 

MASTER OF DENTAL SURGERY 

In 

ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS  

By 

Dr. Akshita Agarwal 

Under the guidance of 

Dr. Tripti Tikku 

Professor and Head 

Department of Orthodontics and Dentofacial Orthopedics 

 
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 
(Faculty of Babu Banarasi Das University) 

 
 

YEAR OF SUBMISSION: 2021 BATCH: 2018-2021 



 

 

 
 

CERTIFICATE 
 

 

 
 

DECLARATION BY THE CANDIDATE 
 

 

 

 

I hereby declare that this dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide and genuine research work carried out by me under the guidance of Dr. 

Tripti Tikku , Professor and Head of Department, Department of Orthodontics and 

Dentofacial Orthopedics,  Babu Banarasi Das College of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 
 

Date: 

 
Place: Lucknow 

 

 

 
Dr. Akshita Agarwal 



 

 

 

CERTIFICATE BY THE GUIDE/CO-GUIDE 
 

 

 
 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal, under my direct supervision and 

guidance in partial fulfilment of the requirement for the degree of MDS in 

Department of Orthodontics and Dentofacial Orthopedics. 

 

 

 
           Date:                                  

                                                              

                                                                GUIDE 

 

 

 

 

                                                          Dr. Tripti Tikku 

                                            Professor and Head 

                         Department of Orthodontics and Dentofacial Orthopedics 

                                                         BBDCODS, BBDU 

                                                                 Lucknow 

 

                                                                      

                                                                    CO-GUIDE                                                     

 

                                                                   

 

                                                               Dr. Kantesh Balani  

                                                           Professor and Head 

                                              Advanced Centre for Material Science 

                                      Department of Material Science and Engineering 

                                               Indian Institute of Technology (IIT) 

                                                                     Kanpur   



 

 

 

 

 

 

 

 

ENDORSEMENT BY THE HOD / HEAD OF THE INSTITUTION 
 

 

 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING : A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal under the supervision of Dr. Tripti 

Tikku, Professor & Head, Department of Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College Of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 

 
Dr. Tripti Tikku 

           Professor & Head 

Department of Orthodontics and       

Dentofacial Orthopedics 

          BBDCODS, BBDU 

                  Lucknow 

Dr. B. Rajkumar 

Principal 

Professor & Head 

Department of Conservative 

Dentistry & Endodontics 

BBDCODS, BBDU 

Lucknow 



 

 

 

 

 

COPYRIGHT 
 

 

 

DECLARATION BY THE CANDIDATE 
 

 

 

 

 

I hereby declare that the Babu Banarasi Das University shall have the rights to 

preserve, use and disseminate this dissertation in print or electronic format for 

academic / research purpose. 

 

 

 

 

 
 

Date: 

 

Place: Lucknow 

 

 
 

Dr. Akshita Agarwal  



 

 

 
 

"QUANTITATIVE ANALYSIS OF ENAMEL SURFACE 

ROUGHNESS AFTER USING A COLOUR CHANGING 

ADHESIVE FOR BONDING : A COMPARATIVE STUDY" 

Dissertation 

Submitted to 

 
BABU BANARASI DAS UNIVERSITY, 

LUCKNOW, UTTAR PRADESH 

In the partial fulfillment of the requirements for the degree 

of 

MASTER OF DENTAL SURGERY 

In 

ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS  

By 

Dr. Akshita Agarwal 

Under the guidance of 

Dr. Tripti Tikku 

Professor and Head 

Department of Orthodontics and Dentofacial Orthopedics 

 
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 
(Faculty of Babu Banarasi Das University) 

 
 

YEAR OF SUBMISSION: 2021 BATCH: 2018-2021 



 

 

 
 

CERTIFICATE 
 

 

 
 

DECLARATION BY THE CANDIDATE 
 

 

 

 

I hereby declare that this dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide and genuine research work carried out by me under the guidance of Dr. 

Tripti Tikku , Professor and Head of Department, Department of Orthodontics and 

Dentofacial Orthopedics,  Babu Banarasi Das College of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 
 

Date: 

 
Place: Lucknow 

 

 

 
Dr. Akshita Agarwal 



 

 

 

CERTIFICATE BY THE GUIDE/CO-GUIDE 
 

 

 
 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal, under my direct supervision and 

guidance in partial fulfilment of the requirement for the degree of MDS in 

Department of Orthodontics and Dentofacial Orthopedics. 

 

 

 
           Date:                                  

                                                              

                                                                GUIDE 

 

 

 

 

                                                          Dr. Tripti Tikku 

                                            Professor and Head 

                         Department of Orthodontics and Dentofacial Orthopedics 

                                                         BBDCODS, BBDU 

                                                                 Lucknow 

 

                                                                      

                                                                    CO-GUIDE                                                     

 

                                                                   

 

                                                               Dr. Kantesh Balani  

                                                           Professor and Head 

                                              Advanced Centre for Material Science 

                                      Department of Material Science and Engineering 

                                               Indian Institute of Technology (IIT) 

                                                                     Kanpur   



 

 

 

 

 

 

 

 

ENDORSEMENT BY THE HOD / HEAD OF THE INSTITUTION 
 

 

 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING : A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal under the supervision of Dr. Tripti 

Tikku, Professor & Head, Department of Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College Of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 

 
Dr. Tripti Tikku 

           Professor & Head 

Department of Orthodontics and       

Dentofacial Orthopedics 

          BBDCODS, BBDU 

                  Lucknow 

Dr. B. Rajkumar 

Principal 

Professor & Head 

Department of Conservative 

Dentistry & Endodontics 

BBDCODS, BBDU 

Lucknow 



 

 

 

 

 

COPYRIGHT 
 

 

 

DECLARATION BY THE CANDIDATE 
 

 

 

 

 

I hereby declare that the Babu Banarasi Das University shall have the rights to 

preserve, use and disseminate this dissertation in print or electronic format for 

academic / research purpose. 

 

 

 

 

 
 

Date: 

 

Place: Lucknow 

 

 
 

Dr. Akshita Agarwal  



 

 

 
 

"QUANTITATIVE ANALYSIS OF ENAMEL SURFACE 

ROUGHNESS AFTER USING A COLOUR CHANGING 

ADHESIVE FOR BONDING : A COMPARATIVE STUDY" 

Dissertation 

Submitted to 

 
BABU BANARASI DAS UNIVERSITY, 

LUCKNOW, UTTAR PRADESH 

In the partial fulfillment of the requirements for the degree 

of 

MASTER OF DENTAL SURGERY 

In 

ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS  

By 

Dr. Akshita Agarwal 

Under the guidance of 

Dr. Tripti Tikku 

Professor and Head 

Department of Orthodontics and Dentofacial Orthopedics 

 
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 
(Faculty of Babu Banarasi Das University) 

 
 

YEAR OF SUBMISSION: 2021 BATCH: 2018-2021 



 

 

 
 

CERTIFICATE 
 

 

 
 

DECLARATION BY THE CANDIDATE 
 

 

 

 

I hereby declare that this dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide and genuine research work carried out by me under the guidance of Dr. 

Tripti Tikku , Professor and Head of Department, Department of Orthodontics and 

Dentofacial Orthopedics,  Babu Banarasi Das College of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 
 

Date: 

 
Place: Lucknow 

 

 

 
Dr. Akshita Agarwal 



 

 

 

CERTIFICATE BY THE GUIDE/CO-GUIDE 
 

 

 
 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal, under my direct supervision and 

guidance in partial fulfilment of the requirement for the degree of MDS in 

Department of Orthodontics and Dentofacial Orthopedics. 

 

 

 
           Date:                                  

                                                              

                                                                GUIDE 

 

 

 

 

                                                          Dr. Tripti Tikku 

                                            Professor and Head 

                         Department of Orthodontics and Dentofacial Orthopedics 

                                                         BBDCODS, BBDU 

                                                                 Lucknow 

 

                                                                      

                                                                    CO-GUIDE                                                     

 

                                                                   

 

                                                               Dr. Kantesh Balani  

                                                           Professor and Head 

                                              Advanced Centre for Material Science 

                                      Department of Material Science and Engineering 

                                               Indian Institute of Technology (IIT) 

                                                                     Kanpur   



 

 

 

 

 

 

 

 

ENDORSEMENT BY THE HOD / HEAD OF THE INSTITUTION 
 

 

 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING : A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal under the supervision of Dr. Tripti 

Tikku, Professor & Head, Department of Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College Of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 

 
Dr. Tripti Tikku 

           Professor & Head 

Department of Orthodontics and       

Dentofacial Orthopedics 

          BBDCODS, BBDU 

                  Lucknow 

Dr. B. Rajkumar 

Principal 

Professor & Head 

Department of Conservative 

Dentistry & Endodontics 

BBDCODS, BBDU 

Lucknow 



 

 

 

 

 

COPYRIGHT 
 

 

 

DECLARATION BY THE CANDIDATE 
 

 

 

 

 

I hereby declare that the Babu Banarasi Das University shall have the rights to 

preserve, use and disseminate this dissertation in print or electronic format for 

academic / research purpose. 

 

 

 

 

 
 

Date: 

 

Place: Lucknow 

 

 
 

Dr. Akshita Agarwal  



ACKNOWLEDGEMENT 

“When you have too much to say you become speechless and when you have too much to write 

your pen fumbles” 

 I find words insufficient to express my gratitude to my mentor and honorable guide 

Dr.Tripti Tikku, Professor and Head, Department of Orthodontics and Dentofacial Orthopedics, 

Babu Banarasi Das College of Dental Sciences, Lucknow. It has been a great privilege to work 

under her able guidance and extraordinary command. Her intelligence and methodical approach 

to work, inculcated in me the spirit of research for which I shall always remain thankful. Her 

words of wisdom and encouragement will always be with me. She has guided me at every point 

with her invaluable suggestions, concrete guidance, constructive criticism and meticulous 

attention. She has always been a source of encouragement, constant inspiration and the ultimate 

solution for my queries. Apart from the subject of my research, I have learnt a lot from her, 

which I am sure, will be useful in different stages of my life. 

I would like to express my gratitude to Dr. Rohit Khanna, Professor, Department of 

Orthodontics and Dentofacial Orthopedics, Babu Banarasi Das College of Dental Sciences, 

Lucknow for his valuable words of wisdom, constructive criticism, motivation and continous 

help which he always offered in all the stages of my dissertation journey. His able guidance, 

encouragement and moral support helped me all through.   

Language seems to have limitations to express my feelings of gratitude and reverence to  

Dr. Kamna Srivastava, MDS, Reader, Department of Orthodontics, Babu Banarasi Das College 

of Dental Sciences, Lucknow for providing me with constant help, useful guidance and 

encouragement all throughout my work. Her frankness towards discussion, criticism and timely 

suggestions enabled me to complete this work. At every stage her wise and logical suggestions 

and meticulous attention to the fine details have helped me give this dissertation its final shape. 

For her noble kindness, selfless generosity and everlasting helping nature, I shall remain ever-

grateful to her.  

I would also like to express my sincere thanks and gratitude to my teachers, Dr. R P 

Maurya, Reader and Dr. Sneh Lata Verma, Reader, Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College of Dental Sciences, Lucknow for their 



everlasting support and help in any form for successful completion of my dissertation. Their 

timely guidance and suggestions to various issues during the dissertation helped me to complete 

my work efficiently.  

 I owe my most sincere gratitude to the respected Dean Dr. B Rajkumar, for the 

permission, help and guidance during the conductance of this work.   

I would like to express my gratitude to the Senior Residents of my Department Dr. 

Ankita Jaiswal, Dr. Abhimanyu Singh, Dr. Prateek, Dr. Srishti Aditi and Dr. Shweta Singh 

for their constant guidance, encouragement and concrete suggestions.  

Its my pleasure to acknowledge Dr. Kantesh Balani, Professor and Head, Advanced 

Centre of Material Sciences, Indian Institute of Technology, Kanpur, for his constant support and 

valuable suggestions all throughout my dissertation journey. Most of the results of this 

dissertation wouldn’t have been possible without the close collaboration and constant help which 

I had received from him. I am also thankful for the co-operation which I received from such a 

prestigious institution for my dissertation.  

I would like to thank my seniors Dr. Medha Lakhanam, Dr. Harmeet Kaur, and my 

colleagues Dr. Samiksha Arora , Dr.Vandana Chauhan, Dr. Divya Tripathi, Dr Astha Baul, 

Dr. Sanaf Zaman for their valuable suggestions and unflinching support. I would also like to 

say sincere thanks to Dr. Sankalp Nigam who helped me whenever I needed. I would also like 

to express my special thanks to my juniors Dr.Akansha, Dr. Noor Zaman, 

Dr.Rigzing.O.Lepcha, Dr. Deepak Chandra ,Dr.Tanjula Shair, and Dr. Deepa Soni  for 

their consistent help. 

I wish to thank my friend Mr. Mradul Maheshwari for his constant support and co-

operation in all the stages of my dissertation. I would like to express my gratitude to him as he 

always stood by my side and was always available to help me whenever I got stuck in the middle 

of something during this journey. I would also like to express my love and gratitude to my 

friends Dr. Shreya Kiri and Dr. Shivani Khandelwal for the mental support and 

encouragement which they always offered to me at times when I felt low.     



I dedicate this effort to the prayers & good wishes of my parents Mr. Dharmendra 

Agarwal and Mrs. Pooja Agarwal who have been a great source of inspiration, motivation and  

encouragement to me at all the times when I felt that I won’t be able to successfully complete my 

dissertation. I would also like to express my gratitude to my siblings Palak Agarwal and 

Lakshya Agarwal for their constant support, help and advice when need arose.  

A special word of thanks to my grandparents Shri Puroshottam Agarwal and Late 

Geeta Agarwal who have always been a strong supporter for all my decisions and dreams.  

I would also like to thank all those including my juniors and friends who have helped me 

directly or indirectly in successful completion of my thesis. I would also like to express my 

gratitude to the lab technicians Mr. Rupesh and Mr. Siva Kumar from Advanced Centre of 

Material Science Lab, IIT-K for their co-operation, assistance and time during testing of my 

samples in the lab. I am also thankful to MHRD, Ministry of Education, formerly the Ministry 

of Human Resource Development for the help offered during my dissertation.  

I am also thankful to my statistician Dr. Upendra for his help in statistically analyzing 

my results and interpreting them.  

I would also like to thanks the assistance rendered by the paradental staff in the 

department- Mr. Parshuram, Mrs Nirmala, Mr. Surendra and Mr. Narendra.  

 Above all I thank the Almighty God for bestowing his blessings on me.  

 

 

Dr. Akshita Agarwal  

Department of Orthodontics and Dentofacial Orthopedics 

 

 

 



 



 

 

 
 

"QUANTITATIVE ANALYSIS OF ENAMEL SURFACE 

ROUGHNESS AFTER USING A COLOUR CHANGING 

ADHESIVE FOR BONDING : A COMPARATIVE STUDY" 

Dissertation 

Submitted to 

 
BABU BANARASI DAS UNIVERSITY, 

LUCKNOW, UTTAR PRADESH 

In the partial fulfillment of the requirements for the degree 

of 

MASTER OF DENTAL SURGERY 

In 

ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS  

By 

Dr. Akshita Agarwal 

Under the guidance of 

Dr. Tripti Tikku 

Professor and Head 

Department of Orthodontics and Dentofacial Orthopedics 

 
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 
(Faculty of Babu Banarasi Das University) 

 
 

YEAR OF SUBMISSION: 2021 BATCH: 2018-2021 



 

 

 
 

CERTIFICATE 
 

 

 
 

DECLARATION BY THE CANDIDATE 
 

 

 

 

I hereby declare that this dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide and genuine research work carried out by me under the guidance of Dr. 

Tripti Tikku , Professor and Head of Department, Department of Orthodontics and 

Dentofacial Orthopedics,  Babu Banarasi Das College of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 
 

Date: 

 
Place: Lucknow 

 

 

 
Dr. Akshita Agarwal 



 

 

 

CERTIFICATE BY THE GUIDE/CO-GUIDE 
 

 

 
 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal, under my direct supervision and 

guidance in partial fulfilment of the requirement for the degree of MDS in 

Department of Orthodontics and Dentofacial Orthopedics. 

 

 

 
           Date:                                  

                                                              

                                                                GUIDE 

 

 

 

 

                                                          Dr. Tripti Tikku 

                                            Professor and Head 

                         Department of Orthodontics and Dentofacial Orthopedics 

                                                         BBDCODS, BBDU 

                                                                 Lucknow 

 

                                                                      

                                                                    CO-GUIDE                                                     

 

                                                                   

 

                                                               Dr. Kantesh Balani  

                                                           Professor and Head 

                                              Advanced Centre for Material Science 

                                      Department of Material Science and Engineering 

                                               Indian Institute of Technology (IIT) 

                                                                     Kanpur   



 

 

 

 

 

 

 

 

ENDORSEMENT BY THE HOD / HEAD OF THE INSTITUTION 
 

 

 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING : A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal under the supervision of Dr. Tripti 

Tikku, Professor & Head, Department of Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College Of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 

 
Dr. Tripti Tikku 

           Professor & Head 

Department of Orthodontics and       

Dentofacial Orthopedics 

          BBDCODS, BBDU 

                  Lucknow 

Dr. B. Rajkumar 

Principal 

Professor & Head 

Department of Conservative 

Dentistry & Endodontics 

BBDCODS, BBDU 

Lucknow 



 

 

 

 

 

COPYRIGHT 
 

 

 

DECLARATION BY THE CANDIDATE 
 

 

 

 

 

I hereby declare that the Babu Banarasi Das University shall have the rights to 

preserve, use and disseminate this dissertation in print or electronic format for 

academic / research purpose. 

 

 

 

 

 
 

Date: 

 

Place: Lucknow 

 

 
 

Dr. Akshita Agarwal  



 

 

 
 

"QUANTITATIVE ANALYSIS OF ENAMEL SURFACE 

ROUGHNESS AFTER USING A COLOUR CHANGING 

ADHESIVE FOR BONDING : A COMPARATIVE STUDY" 

Dissertation 

Submitted to 

 
BABU BANARASI DAS UNIVERSITY, 

LUCKNOW, UTTAR PRADESH 

In the partial fulfillment of the requirements for the degree 

of 

MASTER OF DENTAL SURGERY 

In 

ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS  

By 

Dr. Akshita Agarwal 

Under the guidance of 

Dr. Tripti Tikku 

Professor and Head 

Department of Orthodontics and Dentofacial Orthopedics 

 
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 
(Faculty of Babu Banarasi Das University) 

 
 

YEAR OF SUBMISSION: 2021 BATCH: 2018-2021 



 

 

 
 

CERTIFICATE 
 

 

 
 

DECLARATION BY THE CANDIDATE 
 

 

 

 

I hereby declare that this dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide and genuine research work carried out by me under the guidance of Dr. 

Tripti Tikku , Professor and Head of Department, Department of Orthodontics and 

Dentofacial Orthopedics,  Babu Banarasi Das College of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 
 

Date: 

 
Place: Lucknow 

 

 

 
Dr. Akshita Agarwal 



 

 

 

CERTIFICATE BY THE GUIDE/CO-GUIDE 
 

 

 
 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal, under my direct supervision and 

guidance in partial fulfilment of the requirement for the degree of MDS in 

Department of Orthodontics and Dentofacial Orthopedics. 

 

 

 
           Date:                                  

                                                              

                                                                GUIDE 

 

 

 

 

                                                          Dr. Tripti Tikku 

                                            Professor and Head 

                         Department of Orthodontics and Dentofacial Orthopedics 

                                                         BBDCODS, BBDU 

                                                                 Lucknow 

 

                                                                      

                                                                    CO-GUIDE                                                     

 

                                                                   

 

                                                               Dr. Kantesh Balani  

                                                           Professor and Head 

                                              Advanced Centre for Material Science 

                                      Department of Material Science and Engineering 

                                               Indian Institute of Technology (IIT) 

                                                                     Kanpur   



 

 

 

 

 

 

 

 

ENDORSEMENT BY THE HOD / HEAD OF THE INSTITUTION 
 

 

 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING : A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal under the supervision of Dr. Tripti 

Tikku, Professor & Head, Department of Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College Of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 

 
Dr. Tripti Tikku 

           Professor & Head 

Department of Orthodontics and       

Dentofacial Orthopedics 

          BBDCODS, BBDU 

                  Lucknow 

Dr. B. Rajkumar 

Principal 

Professor & Head 

Department of Conservative 

Dentistry & Endodontics 

BBDCODS, BBDU 

Lucknow 



 

 

 

 

 

COPYRIGHT 
 

 

 

DECLARATION BY THE CANDIDATE 
 

 

 

 

 

I hereby declare that the Babu Banarasi Das University shall have the rights to 

preserve, use and disseminate this dissertation in print or electronic format for 

academic / research purpose. 

 

 

 

 

 
 

Date: 

 

Place: Lucknow 

 

 
 

Dr. Akshita Agarwal  



 

 

 
 

"QUANTITATIVE ANALYSIS OF ENAMEL SURFACE 

ROUGHNESS AFTER USING A COLOUR CHANGING 

ADHESIVE FOR BONDING : A COMPARATIVE STUDY" 

Dissertation 

Submitted to 

 
BABU BANARASI DAS UNIVERSITY, 

LUCKNOW, UTTAR PRADESH 

In the partial fulfillment of the requirements for the degree 

of 

MASTER OF DENTAL SURGERY 

In 

ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS  

By 

Dr. Akshita Agarwal 

Under the guidance of 

Dr. Tripti Tikku 

Professor and Head 

Department of Orthodontics and Dentofacial Orthopedics 

 
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 
(Faculty of Babu Banarasi Das University) 

 
 

YEAR OF SUBMISSION: 2021 BATCH: 2018-2021 



 

 

 
 

CERTIFICATE 
 

 

 
 

DECLARATION BY THE CANDIDATE 
 

 

 

 

I hereby declare that this dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide and genuine research work carried out by me under the guidance of Dr. 

Tripti Tikku , Professor and Head of Department, Department of Orthodontics and 

Dentofacial Orthopedics,  Babu Banarasi Das College of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 
 

Date: 

 
Place: Lucknow 

 

 

 
Dr. Akshita Agarwal 



 

 

 

CERTIFICATE BY THE GUIDE/CO-GUIDE 
 

 

 
 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal, under my direct supervision and 

guidance in partial fulfilment of the requirement for the degree of MDS in 

Department of Orthodontics and Dentofacial Orthopedics. 

 

 

 
           Date:                                  

                                                              

                                                                GUIDE 

 

 

 

 

                                                          Dr. Tripti Tikku 

                                            Professor and Head 

                         Department of Orthodontics and Dentofacial Orthopedics 

                                                         BBDCODS, BBDU 

                                                                 Lucknow 

 

                                                                      

                                                                    CO-GUIDE                                                     

 

                                                                   

 

                                                               Dr. Kantesh Balani  

                                                           Professor and Head 

                                              Advanced Centre for Material Science 

                                      Department of Material Science and Engineering 

                                               Indian Institute of Technology (IIT) 

                                                                     Kanpur   



 

 

 

 

 

 

 

 

ENDORSEMENT BY THE HOD / HEAD OF THE INSTITUTION 
 

 

 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING : A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal under the supervision of Dr. Tripti 

Tikku, Professor & Head, Department of Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College Of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 

 
Dr. Tripti Tikku 

           Professor & Head 

Department of Orthodontics and       

Dentofacial Orthopedics 

          BBDCODS, BBDU 

                  Lucknow 

Dr. B. Rajkumar 

Principal 

Professor & Head 

Department of Conservative 

Dentistry & Endodontics 

BBDCODS, BBDU 

Lucknow 



 

 

 

 

 

COPYRIGHT 
 

 

 

DECLARATION BY THE CANDIDATE 
 

 

 

 

 

I hereby declare that the Babu Banarasi Das University shall have the rights to 

preserve, use and disseminate this dissertation in print or electronic format for 

academic / research purpose. 

 

 

 

 

 
 

Date: 

 

Place: Lucknow 

 

 
 

Dr. Akshita Agarwal  



 

 

 
 

"QUANTITATIVE ANALYSIS OF ENAMEL SURFACE 

ROUGHNESS AFTER USING A COLOUR CHANGING 

ADHESIVE FOR BONDING : A COMPARATIVE STUDY" 

Dissertation 

Submitted to 

 
BABU BANARASI DAS UNIVERSITY, 

LUCKNOW, UTTAR PRADESH 

In the partial fulfillment of the requirements for the degree 

of 

MASTER OF DENTAL SURGERY 

In 

ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS  

By 

Dr. Akshita Agarwal 

Under the guidance of 

Dr. Tripti Tikku 

Professor and Head 

Department of Orthodontics and Dentofacial Orthopedics 

 
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 
(Faculty of Babu Banarasi Das University) 

 
 

YEAR OF SUBMISSION: 2021 BATCH: 2018-2021 



 

 

 
 

CERTIFICATE 
 

 

 
 

DECLARATION BY THE CANDIDATE 
 

 

 

 

I hereby declare that this dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide and genuine research work carried out by me under the guidance of Dr. 

Tripti Tikku , Professor and Head of Department, Department of Orthodontics and 

Dentofacial Orthopedics,  Babu Banarasi Das College of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 
 

Date: 

 
Place: Lucknow 

 

 

 
Dr. Akshita Agarwal 



 

 

 

CERTIFICATE BY THE GUIDE/CO-GUIDE 
 

 

 
 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal, under my direct supervision and 

guidance in partial fulfilment of the requirement for the degree of MDS in 

Department of Orthodontics and Dentofacial Orthopedics. 

 

 

 
           Date:                                  

                                                              

                                                                GUIDE 

 

 

 

 

                                                          Dr. Tripti Tikku 

                                            Professor and Head 

                         Department of Orthodontics and Dentofacial Orthopedics 

                                                         BBDCODS, BBDU 

                                                                 Lucknow 

 

                                                                      

                                                                    CO-GUIDE                                                     

 

                                                                   

 

                                                               Dr. Kantesh Balani  

                                                           Professor and Head 

                                              Advanced Centre for Material Science 

                                      Department of Material Science and Engineering 

                                               Indian Institute of Technology (IIT) 

                                                                     Kanpur   



 

 

 

 

 

 

 

 

ENDORSEMENT BY THE HOD / HEAD OF THE INSTITUTION 
 

 

 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING : A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal under the supervision of Dr. Tripti 

Tikku, Professor & Head, Department of Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College Of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 

 
Dr. Tripti Tikku 

           Professor & Head 

Department of Orthodontics and       

Dentofacial Orthopedics 

          BBDCODS, BBDU 

                  Lucknow 

Dr. B. Rajkumar 

Principal 

Professor & Head 

Department of Conservative 

Dentistry & Endodontics 

BBDCODS, BBDU 

Lucknow 



 

 

 

 

 

COPYRIGHT 
 

 

 

DECLARATION BY THE CANDIDATE 
 

 

 

 

 

I hereby declare that the Babu Banarasi Das University shall have the rights to 

preserve, use and disseminate this dissertation in print or electronic format for 

academic / research purpose. 

 

 

 

 

 
 

Date: 

 

Place: Lucknow 

 

 
 

Dr. Akshita Agarwal  



 

 

 
 

"QUANTITATIVE ANALYSIS OF ENAMEL SURFACE 

ROUGHNESS AFTER USING A COLOUR CHANGING 

ADHESIVE FOR BONDING : A COMPARATIVE STUDY" 

Dissertation 

Submitted to 

 
BABU BANARASI DAS UNIVERSITY, 

LUCKNOW, UTTAR PRADESH 

In the partial fulfillment of the requirements for the degree 

of 

MASTER OF DENTAL SURGERY 

In 

ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS  

By 

Dr. Akshita Agarwal 

Under the guidance of 

Dr. Tripti Tikku 

Professor and Head 

Department of Orthodontics and Dentofacial Orthopedics 

 
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 
(Faculty of Babu Banarasi Das University) 

 
 

YEAR OF SUBMISSION: 2021 BATCH: 2018-2021 



 

 

 
 

CERTIFICATE 
 

 

 
 

DECLARATION BY THE CANDIDATE 
 

 

 

 

I hereby declare that this dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide and genuine research work carried out by me under the guidance of Dr. 

Tripti Tikku , Professor and Head of Department, Department of Orthodontics and 

Dentofacial Orthopedics,  Babu Banarasi Das College of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 
 

Date: 

 
Place: Lucknow 

 

 

 
Dr. Akshita Agarwal 



 

 

 

CERTIFICATE BY THE GUIDE/CO-GUIDE 
 

 

 
 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal, under my direct supervision and 

guidance in partial fulfilment of the requirement for the degree of MDS in 

Department of Orthodontics and Dentofacial Orthopedics. 

 

 

 
           Date:                                  

                                                              

                                                                GUIDE 

 

 

 

 

                                                          Dr. Tripti Tikku 

                                            Professor and Head 

                         Department of Orthodontics and Dentofacial Orthopedics 

                                                         BBDCODS, BBDU 

                                                                 Lucknow 

 

                                                                      

                                                                    CO-GUIDE                                                     

 

                                                                   

 

                                                               Dr. Kantesh Balani  

                                                           Professor and Head 

                                              Advanced Centre for Material Science 

                                      Department of Material Science and Engineering 

                                               Indian Institute of Technology (IIT) 

                                                                     Kanpur   



 

 

 

 

 

 

 

 

ENDORSEMENT BY THE HOD / HEAD OF THE INSTITUTION 
 

 

 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING : A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal under the supervision of Dr. Tripti 

Tikku, Professor & Head, Department of Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College Of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 

 
Dr. Tripti Tikku 

           Professor & Head 

Department of Orthodontics and       

Dentofacial Orthopedics 

          BBDCODS, BBDU 

                  Lucknow 

Dr. B. Rajkumar 

Principal 

Professor & Head 

Department of Conservative 

Dentistry & Endodontics 

BBDCODS, BBDU 

Lucknow 



 

 

 

 

 

COPYRIGHT 
 

 

 

DECLARATION BY THE CANDIDATE 
 

 

 

 

 

I hereby declare that the Babu Banarasi Das University shall have the rights to 

preserve, use and disseminate this dissertation in print or electronic format for 

academic / research purpose. 

 

 

 

 

 
 

Date: 

 

Place: Lucknow 

 

 
 

Dr. Akshita Agarwal  



 

 

 
 

"QUANTITATIVE ANALYSIS OF ENAMEL SURFACE 

ROUGHNESS AFTER USING A COLOUR CHANGING 

ADHESIVE FOR BONDING : A COMPARATIVE STUDY" 

Dissertation 

Submitted to 

 
BABU BANARASI DAS UNIVERSITY, 

LUCKNOW, UTTAR PRADESH 

In the partial fulfillment of the requirements for the degree 

of 

MASTER OF DENTAL SURGERY 

In 

ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS  

By 

Dr. Akshita Agarwal 

Under the guidance of 

Dr. Tripti Tikku 

Professor and Head 

Department of Orthodontics and Dentofacial Orthopedics 

 
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 
(Faculty of Babu Banarasi Das University) 

 
 

YEAR OF SUBMISSION: 2021 BATCH: 2018-2021 



 

 

 
 

CERTIFICATE 
 

 

 
 

DECLARATION BY THE CANDIDATE 
 

 

 

 

I hereby declare that this dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide and genuine research work carried out by me under the guidance of Dr. 

Tripti Tikku , Professor and Head of Department, Department of Orthodontics and 

Dentofacial Orthopedics,  Babu Banarasi Das College of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 
 

Date: 

 
Place: Lucknow 

 

 

 
Dr. Akshita Agarwal 



 

 

 

CERTIFICATE BY THE GUIDE/CO-GUIDE 
 

 

 
 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal, under my direct supervision and 

guidance in partial fulfilment of the requirement for the degree of MDS in 

Department of Orthodontics and Dentofacial Orthopedics. 

 

 

 
           Date:                                  

                                                              

                                                                GUIDE 

 

 

 

 

                                                          Dr. Tripti Tikku 

                                            Professor and Head 

                         Department of Orthodontics and Dentofacial Orthopedics 

                                                         BBDCODS, BBDU 

                                                                 Lucknow 

 

                                                                      

                                                                    CO-GUIDE                                                     

 

                                                                   

 

                                                               Dr. Kantesh Balani  

                                                           Professor and Head 

                                              Advanced Centre for Material Science 

                                      Department of Material Science and Engineering 

                                               Indian Institute of Technology (IIT) 

                                                                     Kanpur   



 

 

 

 

 

 

 

 

ENDORSEMENT BY THE HOD / HEAD OF THE INSTITUTION 
 

 

 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING : A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal under the supervision of Dr. Tripti 

Tikku, Professor & Head, Department of Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College Of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 

 
Dr. Tripti Tikku 

           Professor & Head 

Department of Orthodontics and       

Dentofacial Orthopedics 

          BBDCODS, BBDU 

                  Lucknow 

Dr. B. Rajkumar 

Principal 

Professor & Head 

Department of Conservative 

Dentistry & Endodontics 

BBDCODS, BBDU 

Lucknow 



 

 

 

 

 

COPYRIGHT 
 

 

 

DECLARATION BY THE CANDIDATE 
 

 

 

 

 

I hereby declare that the Babu Banarasi Das University shall have the rights to 

preserve, use and disseminate this dissertation in print or electronic format for 

academic / research purpose. 

 

 

 

 

 
 

Date: 

 

Place: Lucknow 

 

 
 

Dr. Akshita Agarwal  



 

 

 
 

"QUANTITATIVE ANALYSIS OF ENAMEL SURFACE 

ROUGHNESS AFTER USING A COLOUR CHANGING 

ADHESIVE FOR BONDING : A COMPARATIVE STUDY" 

Dissertation 

Submitted to 

 
BABU BANARASI DAS UNIVERSITY, 

LUCKNOW, UTTAR PRADESH 

In the partial fulfillment of the requirements for the degree 

of 

MASTER OF DENTAL SURGERY 

In 

ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS  

By 

Dr. Akshita Agarwal 

Under the guidance of 

Dr. Tripti Tikku 

Professor and Head 

Department of Orthodontics and Dentofacial Orthopedics 

 
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 
(Faculty of Babu Banarasi Das University) 

 
 

YEAR OF SUBMISSION: 2021 BATCH: 2018-2021 



 

 

 
 

CERTIFICATE 
 

 

 
 

DECLARATION BY THE CANDIDATE 
 

 

 

 

I hereby declare that this dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide and genuine research work carried out by me under the guidance of Dr. 

Tripti Tikku , Professor and Head of Department, Department of Orthodontics and 

Dentofacial Orthopedics,  Babu Banarasi Das College of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 
 

Date: 

 
Place: Lucknow 

 

 

 
Dr. Akshita Agarwal 



 

 

 

CERTIFICATE BY THE GUIDE/CO-GUIDE 
 

 

 
 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal, under my direct supervision and 

guidance in partial fulfilment of the requirement for the degree of MDS in 

Department of Orthodontics and Dentofacial Orthopedics. 

 

 

 
           Date:                                  

                                                              

                                                                GUIDE 

 

 

 

 

                                                          Dr. Tripti Tikku 

                                            Professor and Head 

                         Department of Orthodontics and Dentofacial Orthopedics 

                                                         BBDCODS, BBDU 

                                                                 Lucknow 

 

                                                                      

                                                                    CO-GUIDE                                                     

 

                                                                   

 

                                                               Dr. Kantesh Balani  

                                                           Professor and Head 

                                              Advanced Centre for Material Science 

                                      Department of Material Science and Engineering 

                                               Indian Institute of Technology (IIT) 

                                                                     Kanpur   



 

 

 

 

 

 

 

 

ENDORSEMENT BY THE HOD / HEAD OF THE INSTITUTION 
 

 

 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING : A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal under the supervision of Dr. Tripti 

Tikku, Professor & Head, Department of Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College Of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 

 
Dr. Tripti Tikku 

           Professor & Head 

Department of Orthodontics and       

Dentofacial Orthopedics 

          BBDCODS, BBDU 

                  Lucknow 

Dr. B. Rajkumar 

Principal 

Professor & Head 

Department of Conservative 

Dentistry & Endodontics 

BBDCODS, BBDU 

Lucknow 



 

 

 

 

 

COPYRIGHT 
 

 

 

DECLARATION BY THE CANDIDATE 
 

 

 

 

 

I hereby declare that the Babu Banarasi Das University shall have the rights to 

preserve, use and disseminate this dissertation in print or electronic format for 

academic / research purpose. 

 

 

 

 

 
 

Date: 

 

Place: Lucknow 

 

 
 

Dr. Akshita Agarwal  



 

 

 
 

"QUANTITATIVE ANALYSIS OF ENAMEL SURFACE 

ROUGHNESS AFTER USING A COLOUR CHANGING 

ADHESIVE FOR BONDING : A COMPARATIVE STUDY" 

Dissertation 

Submitted to 

 
BABU BANARASI DAS UNIVERSITY, 

LUCKNOW, UTTAR PRADESH 

In the partial fulfillment of the requirements for the degree 

of 

MASTER OF DENTAL SURGERY 

In 

ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS  

By 

Dr. Akshita Agarwal 

Under the guidance of 

Dr. Tripti Tikku 

Professor and Head 

Department of Orthodontics and Dentofacial Orthopedics 

 
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 
(Faculty of Babu Banarasi Das University) 

 
 

YEAR OF SUBMISSION: 2021 BATCH: 2018-2021 



 

 

 
 

CERTIFICATE 
 

 

 
 

DECLARATION BY THE CANDIDATE 
 

 

 

 

I hereby declare that this dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide and genuine research work carried out by me under the guidance of Dr. 

Tripti Tikku , Professor and Head of Department, Department of Orthodontics and 

Dentofacial Orthopedics,  Babu Banarasi Das College of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 
 

Date: 

 
Place: Lucknow 

 

 

 
Dr. Akshita Agarwal 



 

 

 

CERTIFICATE BY THE GUIDE/CO-GUIDE 
 

 

 
 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING: A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal, under my direct supervision and 

guidance in partial fulfilment of the requirement for the degree of MDS in 

Department of Orthodontics and Dentofacial Orthopedics. 

 

 

 
           Date:                                  

                                                              

                                                                GUIDE 

 

 

 

 

                                                          Dr. Tripti Tikku 

                                            Professor and Head 

                         Department of Orthodontics and Dentofacial Orthopedics 

                                                         BBDCODS, BBDU 

                                                                 Lucknow 

 

                                                                      

                                                                    CO-GUIDE                                                     

 

                                                                   

 

                                                               Dr. Kantesh Balani  

                                                           Professor and Head 

                                              Advanced Centre for Material Science 

                                      Department of Material Science and Engineering 

                                               Indian Institute of Technology (IIT) 

                                                                     Kanpur   



 

 

 

 

 

 

 

 

ENDORSEMENT BY THE HOD / HEAD OF THE INSTITUTION 
 

 

 

This is to certify that the dissertation entitled "QUANTITATIVE ANALYSIS OF 

ENAMEL SURFACE ROUGHNESS AFTER USING A COLOUR 

CHANGING ADHESIVE FOR BONDING : A COMPARATIVE STUDY" is a 

bonafide work done by Dr. Akshita Agarwal under the supervision of Dr. Tripti 

Tikku, Professor & Head, Department of Department of Orthodontics and 

Dentofacial Orthopedics, Babu Banarasi Das College Of Dental Sciences, Babu 

Banarasi Das University, Lucknow, Uttar Pradesh. 

 

 

 

 

 

 

 
Dr. Tripti Tikku 

           Professor & Head 

Department of Orthodontics and       

Dentofacial Orthopedics 

          BBDCODS, BBDU 

                  Lucknow 

Dr. B. Rajkumar 

Principal 

Professor & Head 

Department of Conservative 

Dentistry & Endodontics 

BBDCODS, BBDU 

Lucknow 



 

 

 

 

 

COPYRIGHT 
 

 

 

DECLARATION BY THE CANDIDATE 
 

 

 

 

 

I hereby declare that the Babu Banarasi Das University shall have the rights to 

preserve, use and disseminate this dissertation in print or electronic format for 

academic / research purpose. 

 

 

 

 

 
 

Date: 

 

Place: Lucknow 

 

 
 

Dr. Akshita Agarwal  



 

  



 

Prof. Kantesh Balani 
Head, Advanced Centre for Materials Science, 

Department of Materials Science and Engineering 

Biomaterials Processing & Characterization Laboratory 

Surface and Tribology Laboratory 

High Temperature Ceramics Laboratory 

Indian Institute of Technology Kanpur, 

Kanpur-208016, INDIA 

Ph: +91-512-259-6194, Email: kbalani@iitk.ac.in 

Web: http://home.iitk.ac.in/~kbalani/ 
 

Jun. 20, 2021 

To Who So Ever It May Concern 
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surface roughness calculations) and elemental mapping of dental brackets at Advanced Centre 
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Electron Microscope (W-SEM) Model/Supplier: JSM-6010LA, JEOL, is utilized. 
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Babu Banarasi Das College of Dental Sciences 

(A constituent institution of Babu Banarasi Das University) 

BBD City, Faizabad Road, Lucknow – 227105 (INDIA) 

 

                               Participant Information Document (PID)  

1. Study title     

Quantitative analysis of enamel surface roughness after using a colour changing adhesive for 

bonding : A Comparative Study 

2.  Invitation paragraph 

 You are being invited to take part in a research study, it is therefore important for you to 

understand why the study is being done and what it will involve. Please take time to read the 

following information carefully. Ask us for any clarifications or further information. Whether or not 

you wish to take part is your decision. 

 

3. What is the purpose of the study? 

The purpose of this study is to quantitatively evaluate and compare the amount of enamel 

surface roughness produced following debonding of metal brackets and removal of adhesive 

while using two different adhesive systems: Grengloo (Ormco India) and conventional Transbond 

XT (3M) using a 3D noncontact optical profilometer. 

4. Why have I been chosen? 

 You have been chosen for this study as you are fulfilling the required criteria for this study.  

 

5.  Do I have to take part? 

Your participation in the research is entirely voluntary. If you do, you will be given this information 

sheet to keep and will be asked to sign a consent form. During the study you still are free to 

withdraw at any time and without giving a reason.  

 

6.  What will happen to me if I take part? 

 You will have to give consent to use your extracted premolar teeth. 

 

7.  What do I have to do? 

You do not have to change your regular lifestyles for the investigation of the study.  

 

8.  What is the procedure that is being tested? 

      The procedure will involve determining the surface roughness of enamel after debonding of the 

brackets by means of profilometer bonded using two different adhesives. 

 

9.  What are the interventions for the study? 



Premolar teeth will be collected from patients who will be indicated for premolar extraction during 

their fixed orthodontic treatment . profilometric analysis will be done in IIT Kanpur. However you 

will not have any side effect on your health. This will be done only once in the study. 

 

10. What are the side effects of taking part? 

 There are no side effects on patients of this study. 

 

11. What are the possible disadvantages and risks of taking part?  

 There are no risk or disadvantages of taking part in this study. 

 

12. What are the possible benefits of taking part? 

This study will help us to know that whether the colour changing adhesives helps us in 

achieving the enamel surface closest to the original surface following debonding. If found so , 

the usage of these adhesives would increase greatly in dental clinics for Orthodontic treatment, 

as they can be easily removed without causing damage to tooth surface.  

 

13. What if new information becomes available? 

If additional information becomes available during the course of the research you will be told 

about these and you are free to discuss it with your researcher, your researcher will tell you 

whether you want to continue in the study. If you decide to withdraw, your researcher will make 

arrangements for your withdrawal. If you decide to continue in the study, you may be asked to 

sign an updated consent form. 

 

14.  What happens when the research study stops? 

If the study stops/finishes before the stipulated time, this will be explained to the 

patient/volunteer. 

 

15. What if something goes wrong? 

If any severe adverse event occurs, or something goes wrong during the study, the complaints 

will be handled by reporting to the institution (s), and Institutional ethical community. 

 

16. Will my taking part in this study be kept confidential? 

 Yes it will be kept confidential. 

 

17. What will happen to the results of the research study? 

The results of the study will be used to assess the enamel surface roughness of the teeth 

before and after bonding . Your identity will be kept confidential in case of any 

report/publications.  

 



18. Who is organizing the research? 

      This research study is organized by the academic institution (BBDCODS).  

 

19. Will the results of the study be made available after study is over? 

       Yes. 

 

20. Who has reviewed the study? 

The study has been reviewed and approved by the Head of the Dept, and the IEC/IRC of the 

institution.  

 

21. Contact for further information 

    Dr. Akshita Agarwal 

           Department of Orthodontics and Dentofacial Orthopedics 

          Babu Banarasi College of Dental Sciences. 

          Lucknow-227105 

           Mob- 7619800900  

 

           Dr.Tripti Tikku (HOD) 

           Department of Orthodontics and Dentofacial Orthopedics 

          Babu Banarasi College of Dental Sciences. 

          Lucknow-227105 

           Mob- 9554832799 

 

           Dr. Laxmi Bala, 

           Member Secretary, 

           Babu Banarasi College of Dental Sciences. 

           Lucknow 

           bbdcods.iec@gmail.com 

 

 Signature of PI……………………………………………………. 

 Name……………………………………………………………… 

 Date ……………………………………………………………….  
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बाबू बनारसी दास कॉलेज ऑफ डेंटल साइंसेज 

(बाबू बनारसी दास विश्िविद्यालय का एक घटक संस्थान) 
बीबीडी ससटी, फैजाबाद रोड, लखनऊ - 227105 (भारत) 

 

प्रततभागी सूचना दस्तािेज (पीआईडी) 
 

1- अध्ययन शीर्षक 

रंग बदलने वाले पदार्ष द्वारा चिपकाए गए ब्रैकेट के ननकलने के बाद दांत की ऊपरी परत के खुरदरेुपन का 
ववश्लेर्ण और ननयमित रूप से इस्तेिाल होने वाले पदार्ष स ेतुलनात्िक िूलयांकन। 
 

2- आिंत्रण अनुच्छेद? 

आपको एक शोध अध्ययन िें भाग लेन ेके मलए आिंत्रत्रत ककया जा रहा है, इसमलए यह सिझना आपके 
मलए िहत्वपूणष है कक अध्ययन क्यों ककया जा रहा है और इसिें क्या शामिल होगा। कृपया ननम्नमलखखत 
जानकारी को ध्यान से पढ़ने के मलए सिय दें। ककसी भी स्पष्टीकरण या आगे की जानकारी के मलए हिसे 
पूछें । िाहे आप भाग लेना िाहते हैं या नहीं, आपका ननणषय है। 
 

3- अध्ययन का उद्देश्य क्या है? 

इस अध्ययन का उद्देश्य रंग बदलने वाले पदार्ष द्वारा चिपकाए गए ब्रैकेट के ननकलने के बाद दांत की 
ऊपरी परत के खुरदरेुपन का ववश्लेर्ण करना और ननयमित रूप से इस्तेिाल होने वाले पदार्ष से 
तुलनात्िक िूलयांकन करना है। 
 

4- िुझे क्यों िुना गया है? 

इस अध्ययन के मलए आपको िुना गया है क्योंकक आप इस अध्ययन के मलए आवश्यक िानदंडों को पूरा 
कर रहे हैं। 
 

5- क्या िुझे भाग लेना है? 

शोध िें आपकी भागीदारी पूरी तरह से स्वैच्च्छक है। यदद आप करते हैं, तो आपको यह जानकारी पत्र ददया 
जाएगा और सहिनत फॉिष पर हस्ताक्षर करने के मलए कहा जाएगा। अध्ययन के दौरान आप अभी भी 
ककसी भी सिय त्रबना ककसी कारण के वापस लेने के मलए स्वतंत्र हैं। 
 

 6- अगर िैं भाग लेता हंू तो िेरे सार् क्या होगा? 

 आपको इस अध्ययन िें अपने क़िक्स्ड ऑर्ोडोंदटक उपिार के दौरान ननकाले गए दांत देने होंगे। 
  

7- िुझे क्या करना है? 

अध्ययन की जांि के मलए आपको अपने ननयमित जीवन शैली को बदलने की ज़रूरत नहीं है। 
 



8- परीक्षण की जा रही प्रकिया क्या है? 

इस अध्ययन िें हि ब्रैकेट को ननकालने के बाद, रंग बदलने वाले पदार्ष से होने वाली दांत की ऊपरी परत 
पर खुरदरेुपन की जांि करेंगे। 
 

9- अध्ययन के मलए हस्तक्षेप क्या हैं? 

न्यूनति हस्तक्षेप ककया जाएगा। 
 

10- भाग लेने के दषु्प्रभाव क्या हैं? 

इस अध्ययन के कोई दषु्प्रभाव नहीं हैं। 
 

11- भाग लेने के संभाववत नुकसान और जोखखि क्या हैं? 

इस अध्ययन िें कोई जोखखि शामिल नहीं है। 
 

12- भाग लेने के संभाववत लाभ क्या हैं? 

यह अध्ययन के द्वारा हिें ब्रैकेट को चिपकाने वाले रंग बदलने वाले पदार्ष से होने वाले दांत की ऊपरी 
परत पर खुरदरेुपन के बारे िें पता िलेगा। यदद पररणाि सही ननकला तो इस पदार्ष का प्रयोग और भी 
अचधक ककया जा सकता है क्यूंकक यह दांतो से सरलता से हट जाता है। 
 

13- क्या होगा अगर नई जानकारी उपलब्ध हो जाए? 

यदद शोध के दौरान अनतररक्त जानकारी उपलब्ध हो जाती है तो आपको इनके बारे िें बताया जाएगा और 
आप अपने शोधकताष के सार् ििाष करने के मलए स्वतंत्र हैं, आपका शोधकताष आपको बताएगा कक आप 
अध्ययन िें जारी रखना िाहते हैं या नहीं। यदद आप वापस लेने का ननणषय लेते हैं, तो आपका शोधकताष 
आपके वापसी के मलए व्यवस्र्ा करेगा। यदद आप अध्ययन िें जारी रखने का ननणषय लेते हैं, तो आपको 
एक अद्यतन सहिनत फॉिष पर हस्ताक्षर करने के मलए कहा जा सकता है। 
 

14- शोध अध्ययन बंद होने पर क्या होता है? 

यदद अध्ययन ननधाषररत सिय से पहले सिाप्त / खत्ि हो जाता है, तो यह रोगी / स्वयंसेवक को सिझाया 
जाएगा। 
 

15- क्या होगा अगर कुछ गलत हो जाए? 

यदद कोई गंभीर प्रनतकूल घटना होती है, या अध्ययन के दौरान कुछ गलत हो जाता है, तो मशकायतों को 
संस्र्ा (ओं), और संस्र्ागत नैनतक सिुदाय को ररपोटष करके संभाला जाएगा। 
 

16- क्या इस अध्ययन िें िेरा दहस्सा गोपनीय रखा जाएगा? 

हां इसे गोपनीय रखा जाएगा। 
 

17- शोध अध्ययन के नतीजों का क्या होगा? 



इस अध्ययन के पररणाि से ब्रैकेट को चिपकाने वाले रंग बदलने वाले पदार्ष स ेहोने वाले दांत की ऊपरी 
परत पर खुरदरेुपन का िुलांकान होगा। आपको यह सिझना होगा कक आपकी पहिान ककसी भी ररपोटष/ 
प्रकाशन िें नही ंकी जाएगी। 
 

18- शोध का आयोजन कौन कर रहा है? 

यह शोध अध्ययन अकादमिक संस्र्ान द्वारा आयोच्जत ककया जाता है। आपको शामिल ककसी भी प्रकिया 
के मलए भुगतान नहीं करना है। 
 

19- क्या सेवाए ंशोध खत्ि हो जाने के बाद उपलब्ध रहेंगी या नहीं? 

हााँ। 
 

20- अध्ययन की सिीक्षा ककसने की है? 

इस अध्ययन की सिीक्षा ववभाग के प्रिुख और संस्र्ान के आईईसी / आईआरसी द्वारा की गई और 
अनुिोददत की गई है। 
 

21- अचधक जानकारी के मलए संपकष  करें 
डॉ. अक्षिता अग्रिाल 

ऑथोडोंटटक्स एि ंडेंटोफेसियल ऑथोपेडडक्स विभाग 

बाबू बनारसी कॉलेज ऑफ डेंटल साइंसेज 

लखनऊ- 227105 

7619800900 

 

डॉ. तपृ्तत टटक्कू 

प्रोफेसर और हेड 

ऑथोडोंटाइक्स एिं डेंटोफेसियल ऑथोपेडडक्स विभाग 

बाबू बनारसी कॉलेज ऑफ डेंटल साइंसेज 

लखनऊ- 227105 

9554832799 

 

डॉ. लक्ष्मी बाला 
सदस्य सचचि 

बाबू बनारसी कॉलेज ऑफ डेंटल साइंसेज 

लखनऊ 

bbdcods.iec@gmail.com 

 

पीआई का हस्ताक्षर ........................................... 
नाि ........................................................................ 
ददनांक …… 



 

Babu Banarasi Das College of Dental Sciences 

(Babu Banarasi Das University) 

BBD City, Faizabad Road, Lucknow – 227105 (INDIA) 

 

Consent Form (English) 

Title of the Study -: Quantitative analysis of enamel surface roughness using a colour 

changing adhesive for bonding : A Comparative Study   

Study Number……..  

Subject’s Full Name……….   

Date of Birth/Age ………   

Address of the Subject…………………….  

Phone no. and e-mail address………………  

Qualification ………………………………  

Occupation: Student / Self Employed / Service / Housewife/ Other (Please tick as appropriate) 

Annual income of the Subject………………  

Name and of the nominees(s) and his relation to the subject……………… (For the purpose of 

compensation in case of trial related death).    

  

1. I confirm that I have read and understood the Participant Information Document dated 

……..for the above study and have had the opportunity to ask questions. OR I have been 

explained the nature of the study by the Investigator and had the opportunity to ask questions.  

2.   I understand that my participation in the study is voluntary and given with free will without any 

duress and that I am free to withdraw at any time, without giving any reason and without my 

medical care or legal rights being affected.  

3.  I understand that the sponsor of the project, others working on the Sponsor‘s behalf, the 

Ethics Committee and the regulatory authorities will not need my permission to look at my health 

records both in respect of the current study and any further research that may be conducted in 

relation to it, even if I withdraw from the trial. However, I understand that my Identity will not be 

revealed in any information released to third parties or published. 

 4.   I agree not to restrict the use of any data or results that arise from this study provided such a 

use is only for scientific purpose(s). 

 5.   I permit the use of stored sample (tooth/tissue/blood) for future research. Yes [  ] No [ ]   Not   

Applicable  [  ]  

6.   I agree to participate in the above study. I have been explained about the complications and 

side effects, if any, and have fully understood them. I have also read and understood the 

participant/volunteer’s Information document given to me. 

 

Signature (or Thumb impression) of the Subject/Legally Acceptable 

 



Representative:……………..  

 

Signatory‘s Name…………….                                             Date ……….   

 

Signature of the Investigator…………………                      Date……….. 

 

Study Investigator‘s Name...........................                       Date………..  

 

Signature of the witness……………………                         Date………..  

 

Name of the witness…………………………                        

 

Received a signed copy of the PID and duly filled consent form Signature/thumb impression of 

the subject or legally                                    Date……..  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Babu Banarasi Das College of Dental Sciences 

(Babu Banarasi Das University) 

BBD City, Faizabad Road, Lucknow – 227105 (INDIA) 

Child Assent Form 

  

Study Title -: Quantitative analysis of enamel surface roughness using a colour changing 

adhesive for bonding : A Comparative Study  

Study Number _____________________________________________________  

Subject’s Full Name __________________________________________________  

Date of Birth/Age____________________________________________________ 

Address______________________________________________________________________

__________________________________________________________ 

  

I________________________________________________, exercising my free power of 

choice, hereby give my consent for participation in the study entitled: “Quantitative analysis of 

enamel surface roughness using a colour changing adhesive for bonding – A Comparative 

Study” I have been informed, to my satisfaction, by the attending physician, about the purpose of 

the study and the nature of the procedure to be done. I am aware that my parents/guardians do 

not have to bear the expenses of the treatment if I suffer from any trial related injury, which has 

causal relationship with the said trial drug. I am also aware of right to opt out of the trial, at any 

time during the course of the trial, without having to give reasons for doing so  

  

  

Signature of the study participant ________________________  

Date:_____________________  

Name of the study participant________________________  

  

  

Signature of the Witness _____________________________ 

Date________________________ 

Name of the Witness ______________________________  

  

Signature of the attending Physician ____________________  

Date _______________________ 

Name of the attending Physician _______________________  

 


