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Programme Details
As per Section 1: Level 8 STANDARDIZED SCHEME OF STUDIES FOR DEGREE PROGRAMS OFFERED IN HEIs 
	COURSE TITLE
	PhD 

	SPECIALITY
	Dental Materials

	COURSE DURATION 
	Minimum 3 years (including course work duration and Research Dissertation), Maximum 3-8 years (including course work duration) with approval of Director Research/Registrar/Controller of Examinations

	TYPE OF STUDY
	Full time

	STUDY SYSTEM
	Semesters system (Minimum of 16 weeks of teaching excluding examinations)
· 2 Regular semesters for coursework (1 year)
· 4 semesters for research work 

	TOTAL CREDIT HOURS
	18 (Credit Hours of Course Work + a PhD dissertation which must be evaluated by at least two PhD experts from technologically /academically advanced foreign countries in addition to local Committee members) 

	DISTRIBUTION OF COURSES AND CREDIT HOURS


	· 1st semester (09 Credit hours)
· 5 Compulsory courses (8 Credit hours)
· Research rotations (minimum 2) (1 credit)
· 2nd semester (09 Credit hours)
· Specialty Courses (8 Credit Hours) 
· Teaching rotation (1 Credit)
· 3rd,4th,5th, 6th Semesters (6 credits) Research, Dissertation

	Course Load per Semester for Regular Full-Time Students
	09 Credit Hours of Advanced Courses in the specific field and Research Methods

	TEACHING INSTITUTION 
DEGREE AWARDING INSTITUTION
	 Institute of Basic Medical Sciences (IBMS)

 Khyber Medical University Peshawar 

	ADMISSION CRITERIA
	M.Phil Dental Materials, Biomaterials, Tissue Engineering with B.D.S degree as compulsory basic qualification and equivalent degree in relevant field with CGPA 3.0 (out of 4.0 in the Semester System) or First Division (in the Annual System)



[bookmark: _Toc481606017][bookmark: _Toc494365516]
1 Mission
[bookmark: _Toc481606018][bookmark: _Toc494365517]The purpose of the programme for attainment of the award of Ph.D Dental Materials aspires to produce dental material scientists of international standard who will be able to provide state of the art research in Dental Materials to support industries and patient care. By continuing professional development and through research in the field, these dental material scientists will also contribute to keep the innovative standards in the health care system of the country in particular and the society at large.
2 [bookmark: _Toc481606019][bookmark: _Toc494365518]Outcomes
The goal of the Ph.D program in Dental Materials is to produce a graduate with 

O1: The skills and knowledge for a productive, competent and compassionate practice of dental and biomaterials, and tissue engineering.
O2: The foundational knowledge necessary for scientific inquiry, critical thinking and problem solving 
O3: An understanding of the scientific method and the technological advances relevant for scientific inquiry.
O4: Confidence, independence, and motivation for life-long learning and the skills to communicate that knowledge to the community both professional and general


[bookmark: _Toc481060752][bookmark: _Toc481060049][bookmark: _Toc485975057][bookmark: _Toc485892831][bookmark: _Toc485892497][bookmark: _Toc485892475]PROGRAM COMPETENCIES:
[bookmark: _Toc485975058][bookmark: _Toc485892832][bookmark: _Toc485892498][bookmark: _Toc485892476]The graduate completing the program of Ph.D Dental Materials should be able to:

C1: Have knowledge of the compositional and microstructural features of preventive and restorative dental materials.
C2: Know concepts of biocompatibility.
C3: Know principles of materials science as relate to dentistry.
C4: Have education for the proper manipulation and application of dental materials.
C5: Read and interpret critically dental and biomaterials, and tissue engineering literature.
C6: Perform dental and biomaterials, and tissue engineering research.
C7: Publish manuscripts related to dental and biomaterials, and tissue engineering research.
C8: Demonstrate basic teaching skills for teaching subject of dental biomaterials to undergraduate and postgraduate students.
C9: To do analysis of material and structural defects relevant to clinical failure of dental restorations and prostheses.
C10: Understand criteria for selecting materials for patient-centered clinical practice.



Table : Relationship between Goals/Objectives AND Outcomes/Competencies

	PROGRAM OUTCOMES/ COMPETENCIES
	PROGRAM GOALS/OBJECTIVES

	
	O1: The KNOWLEDGE for a productive, competent and compassionate practice of dental and biomaterials, and tissue engineering
	O2: The SKILL for a productive, competent and compassionate practice of dental and biomaterials, and tissue engineering
	O3: An understanding of the scientific method and the technological advances relevant for scientific inquiry
	O4: Confidence, independence, and motivation for life-long learning and the skills to communicate that knowledge to the community both professional and general

	C1
	X
	X
	
	

	C2
	X
	X
	
	

	C3
	X
	
	
	

	C4
	X
	X
	
	X

	C5
	X
	X
	X
	

	C6
	
	
	X
	X

	C7
	
	
	X
	X

	C8
	X
	X
	X
	X

	C9
	
	
	X
	X

	C10
	X
	X
	X
	X





















3 [bookmark: _Toc444028517][bookmark: _Toc481606025][bookmark: _Toc481699020][bookmark: _Toc494365524][bookmark: _Toc481699021]Program structureSelection
M.Phil. degree with
CGPA 3.0 (out of 4.0 in the Semester System) or First Division (in the Annual System) Subject based GRE test with minimum passing score of 70%.


Merit : GRE based entrance test (40%), Academic record (40%) & Interview (20%)
Semester 1
Course work +Teaching rotation
Eligibility
Course work Year 1
Semester 2
Course work+ Research rotation
Qualifying Exam
Qualifying Exam
Comprehensive exam
Comprehensive exam









Semester 6: 7th -12th month
Evaluation of thesis by 2 foreign experts Dissertation writing Minimum one paper published in HEC (W category) approved journals
Open defence, Award of PhD degree 

Research work 
Year 2
Thesis & examination
Open Defence
Submission of Dissertation copy to HEC for PhD Country Directory
Semester 3:1st -3rd month
Literature review, Research proposal (GSC, AS&RB)
Semester 3-4: 3rd -12thmonth
PhD Project, Dissertation writing
Research work 
Year 3
Semester 5: 1st -6th month
PhD Project, Dissertation writing
Annual review 
Review




[bookmark: _Toc494365526]
[bookmark: _Toc444028514][bookmark: _Toc481606026]
[bookmark: _Toc494365528]







Figure 1: PhD Programme Structure & Evaluation
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4 PhD timeline
[image: ][bookmark: _Toc491952666]Figure 2 Timeline


5 [bookmark: _Toc494365529]Registration in the University
i. A scholar for PhD degree program shall be registered in teaching department / institution of the University.  
ii. Registrar of the university shall maintain a register of PhD research scholars and assign a registration number to each scholar at the time of provisional admission.  
iii. A "notification of registration" for each candidate approved /allowed for admission to PhD program shall be issued by the University.  
iv. Registration may be renewed on payment of the prescribed fee if a scholar is re-admitted within a year after having been struck off the rolls for any valid reason.  
v. A person registered for the PhD degree program shall be called PhD research scholar. 
vi.  Each student so selected shall be required to register and pay the dues within 30 days from the date of issuance of the notification of registration, failing which the admission of the selected candidate shall be deemed as cancelled. The tuition fee and other dues shall be determined by the university from time to time. 
6 [bookmark: _Toc481606027][bookmark: _Toc494365530]Advisors
Students shall be assigned advisors on admission by the specific department. The PhD coordinator shall serve as advisor before selection of subject specific advisors. The advisor and the student together will develop a flexible comprehensive plan of study that will be implemented in each semester. The advising file will be updated each semester and will include copies of transcripts and GPA earned.
7 [bookmark: _Toc494365531]Attendance
The policy for minimum attendance (>75 %) in a course is mandatory to complete the requirements of a course. The instructor shall report a student’s absences and the student shall be placed on attendance probation by his/her dean/HOD and it will be notified by the department. A student shall be dropped from the University for violating the terms of such probation.
7.1 [bookmark: _Toc494365532]CANCELLATION OF ENROLMENT
If a student fails to attend any lecture during the first four weeks after the commencement of the semester as per announced schedule, his/her admission shall stand cancelled automatically without any notification.
8 [bookmark: _Toc481606028][bookmark: _Toc494365533]Review Process
8.1 [bookmark: _Toc481606029][bookmark: _Toc494365534]Year 1
The scholar shall clear End of semester qualifying exams to progress to next semester.
The final Comprehensive exam (maximum 2 attempts) will be conducted by the examination department of KMU at the end of semester 2. 
After successfully clearing comprehensive exam, the student shall proceed to Year 2 of PhD.
8.2 [bookmark: _Toc481606030][bookmark: _Toc494365535]Year 2
8.2.1 [bookmark: _Toc481606031][bookmark: _Toc494365536]0-3 Months
The student should submit a review of the literature for the potential project (1500 Words minimum, 2000 Words maximum) in the form of a scientific report.
The student should submit a PhD Proposal to his/her supervisor for initial review. The supervisor will then assess the project and identify training needs if required.
The student should now accommodate supervisor comments, re-check from supervisor and submit research proposal to Graduate Study Committee with one subject specialist from within or outside KMU. This should be followed by submission of “PhD Student Review Form” (Annexure 1), literature review and defense of research proposal in the annual review meeting of the Advanced Studies Review Board (ASRB), especially arranged for the PhD students. 
8.2.2 [bookmark: _Toc481606033][bookmark: _Toc494365537]3-12 Months
The student should be working on collecting data, optimize experiments, establish collaborations and develop experimental/research plan for successful completion of PhD project.
Note: At the start of year 2, the student could potentially start collecting data, optimize experiments, establish collaborations and develop experimental/research plan.
8.3 [bookmark: _Toc481606034][bookmark: _Toc494365538] Year 3
The review process of Year 2 and 3 include,
· Presentation to the institutional Graduate Study Committee on six monthly basis organized by the concerned PhD Coordinator followed by submission of “PhD Student review form”, 
· Scientific report* and presentation in the PhD annual review committee#. 
The annual review process should be completed by students and supervisors by 31st January.  Any student starting late will normally be permitted to delay submission of their annual report until 31st March. 
Two reviewers (assigned by supervisor) will assess the progress of student at the end of year 2 and 3. The performance of PhD student will then be communicated by the reviewers to supervisor and director of the institute.
[bookmark: _Toc481606035][bookmark: _Toc494365539]*Scientific report
A scientific report preferably in the style of a journal article (6 to 10 pages maximum is recommended) summarizing progress made in the last year. It may therefore contain an abstract, introduction, materials and methods, results and discussion. In addition, there should be a 1500-2000 word section at the end of the report detailing the following year’s work (Future plans). To be sent to supervisor for assessment and comment (half a page maximum) and subsequently submitted to the reviewers. 
             #Presentation in the PhD review committee
All PhD students are required to deliver oral presentation by the end of year in the PhD review committee. This is followed by discussion with the committee members, including minimum of two subject experts. The committee will then take decision regarding the registration of student for the next session.
[bookmark: _Toc481606036][bookmark: _Toc494365540]Thesis pending period
Final year interview - Students within a year of the absolute thesis submission deadline will be interviewed specifically on their progress in the ASRB annual review meeting.
9 [bookmark: _Toc481606053][bookmark: _Toc494365541]Qualifying Examinations and Defence

9.1 [bookmark: _Toc481606054][bookmark: _Toc494365542]End of Semester Exam
Upon completion of the core curriculum, the student must prepare for and successfully pass the doctoral qualifying examination at the end of each semester (1 &2) to test their knowledge of subject, grasp of relevant literature, and the ability to form research hypotheses and experimental design. It shall be a written and oral exam.

9.2 [bookmark: _Toc481606055][bookmark: _Toc494365543]Comprehensive Examination
The qualifying exam is a written examination that will be designed to test the student’s fundamental knowledge of human structure and function, critical analysis and thinking, and design of an independent research proposal. 
An ad hoc exam committee will be constituted by the Director of the Institute/PhD Co-ordinator and include three members of the graduate faculty, two of which shall be subject specialists. The Program Director shall chair the committee. 
The committee shall request the faculty to submit questions on: 
1) Material covered in any of the course work completed by the student to date, 
2) Research papers or reviews that will be provided to the student, and/or
3) Philosophical matters related to the history of basic sciences and medicine or national or world events that impact medical education and biomedical research. 
The committee will review the submitted questions and questions will be selected or created by the committee to ensure the questions are fair and appropriate, that they test the student’s knowledge base for areas in the subject and that they help evaluate the problem solving skills of the student.
A student can avail a maximum of two attempts in the qualifying exam; failing which will result in the student being recommended to being dropped from the PhD program. In this case the Director of the Institute can elect to offer the failed student the option of completing a terminal Master’s degree.

Once the student has passed the doctoral qualifying examination the student must register for Dissertation Research. A minimum of 06 credit hours is required for degree completion and typically occurs over 2 – 3 academic years. Initially, the student must identify a research project under the guidance of a faculty member and present to GSC and ASRB.
10 [bookmark: _Toc481606056][bookmark: _Toc494365544]Advancement to Candidacy
10.1 [bookmark: _Toc481606057][bookmark: _Toc494365545] Intention to submit form
It shall be the responsibility of the student to initiate their candidacy by submitting “An Intention to Submit form” (Annexure) to the PhD coordinator prior to the thesis submission date. This form initiates the identification and appointment of a committee of examiners for each thesis. 
Once the completed candidacy form has been processed, the thesis committee chair will receive ballots for the oral defence of the thesis. The ballots are distributed to the other committee members by the thesis committee chair when they vote on the oral defence. Once the ballots are completed, signed and sealed it is the committee chairperson's responsibility to deliver the ballots to the Graduate Education Office immediately following the defence.
10.2 [bookmark: _Toc481606058][bookmark: _Toc494365546] Submission of thesis
A copy of Ph.D. Dissertation (both hard and soft) must be submitted to HEC for record in Ph.D. Country Directory and for attestation of the PhD degree by the HEC in future.
10.3 [bookmark: _Toc481606059][bookmark: _Toc494365547] Doctoral Oral Qualifying Examination (Thesis defence)
10.3.1 [bookmark: _Toc481606060][bookmark: _Toc494365548]Prerequisites
Prior to the doctoral student’s request for consideration for advancement to candidacy, the student must have;
· Completed most of their required core or elective course work 
· Successfully passed their Preliminary/Written Qualifying Exam 
· Submission of their research proposal and the formation of their research committee
· Initiation of the major components of their proposed doctoral research project
· Finally, registration for any research hours
· The oral qualifying exam will be scheduled after the student has submitted a detailed dissertation research proposal and conducted preliminary experiments to substantiate the proposal. 
· The Plagiarism test must be conducted on the Dissertation before its submission to the two foreign experts.
· Evaluation of the doctoral thesis by 2 eminent foreign examiners from scientifically advanced countries, approved by HEC. 
10.3.2 [bookmark: _Toc481606061][bookmark: _Toc494365549] Research Publication
Publication of at least one research paper in HEC approved/recognized journal (preferably in W category) is essential before the submission of dissertation.
10.3.3 [bookmark: _Toc481606062][bookmark: _Toc494365550]The Defence
•	The oral exam will be public and designed to test the student’s fundamental knowledge of their proposed studies, background for the studies, and critical analysis and thinking.
•	Viva voce examination by 2 national experts, approved by HEC.
The defence of the dissertation provides an opportunity for the student to formally present their findings to their committee, the faculty and students in IBMS, and to any family member or anyone from the general public wishing to attend. 
Two weeks before the dissertation defence an electronic and print announcement of the date, time, location, and title of the defence will be publicized. 
At least 7 working days prior to the defence, a final draft of the student’s dissertation must be placed in the Conference Room for faculty and students to review. 
The dissertation defence is two parts. First the student will make an oral, PowerPoint presentation of no longer than 45 minutes duration where they present their research. 
Following the presentation, questions from the collective audience will be encouraged. Once all questions have been satisfactorily answered by the student, the audience is excused and the closed, or executive, part of the defence takes places with only the student and their committee present. The dissertation committee can ask detailed questions and expect the student to demonstrate thorough knowledge of their project and related research. Questions on general topics in Anatomy, unrelated to their research, may also be asked. Following all questioning, the student is excused from the room and the committee members, without discussion, complete the defence ballot.
10.4 [bookmark: _Toc481606063][bookmark: _Toc494365551]Fellowships 
A limited number of fellowships are available to support doctoral studies in Anatomy. Doctoral fellows will be expected to participate with faculty in the education of medical, professional, and graduate students working in both our teaching laboratories and classrooms. Acceptance into the doctoral program does not guarantee the awarding of a fellowship or any other financial assistance. Consideration for a Doctoral Fellowship will be based on the qualifications of the candidate and the selection of the fellowship award recipient will be made solely by the Anatomy Graduate Program Director.

11 [bookmark: _Toc481606064][bookmark: _Toc494365552]Application  
Students are usually admitted in the beginning of the Spring semester. Application requirements include official transcripts, official scores on the Graduate Record Examination, three letters of recommendation, a resume/cv and a goals statement. 
Materials should be uploaded as part of your online application
12 [bookmark: _Toc494365553][bookmark: _Toc481606037]Program Curriculum 
The research work and award of degree will be supervised by a HEC recognized PhD supervisor and co-supervisor from related areas of expertise. Upon admission to PhD program a supervisor will be allotted to the enrolled student who will guide the student in the selection of his/her area of research along with the development of research proposal and protocol. The supervisor and co-supervisor will also ensure that the student develop essential skills according to his area of research. 
The requirements for PhD degree shall normally be completed within four years from the date of registration. The maximum time for the completion of PhD degree shall be six years from the date of registration in the PhD program. Only under exceptional circumstances, to be described in detail by the PhD candidate and supported by the supervisor, the PhD advisory committee may allow extension of up to one year beyond the maximum time limit of six years. 
PhD Course Document Dental Materials
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[bookmark: _Toc494365555]Overview of Courses

[bookmark: _Toc494365556]CORE/COMPULSORY COURSES
[bookmark: _Toc481606044]First/Fall Semester 				          (08 CREDITS PLUS 1)
[bookmark: _Toc481606045]BMS801 Advances in Molecular Cell Biology 			                            (1+1)
· Cell structure and organization, Cell signaling pathways
· The language of genetics and the terminology of molecular biology. Molecular genetics like DNA structure and function replication, transcription, protein synthesis and enzymology, DNA recombination, gene structure, function and regulation
· Molecular cloning and molecular tools for studying genes and gene activity
[bookmark: _Toc481606046]BMS802 Ethics for Research Scientists                                                                               (1+0)
· The course is a requirement for all pre- and postdoctoral fellows. It consists of eight 2 hour sessions given in the first half of the spring semester. For all but the first sessions, a lecture to the whole class lasting 30 to 50 minutes will be followed by small group discussions which will involve case presentations.
[bookmark: _Toc481606047]BMS803 Applied Biostatistics-II                                                                                          (1+1)
· principles of various study designs
· how to design a study and describe the validity and reliability of a study design
· fundamental concepts and methods of statistics in the areas of medical and biological
Research. 
· Have good command on use of statistical computer software for data analysis
[bookmark: _Toc481606048]BMS804 Presentation and Scientific writing skills                                                          (1+1)
· Present and communicate research articles/research data in conferences and symposia. Critically analyse data, design a project and write up research proposals. Design experiments in the field of biological sciences.
· Collect information from the available resources, Prepare a presentation on a given topic, Deliver a lecture and manage a question-answer session
· Work as a productive member of a task force
[bookmark: _Toc481606049]BMS805 Biosafety and Biosecurity                                                                                   (1+0)
· Know the bio-risk associated with working in research lab
· Will know the national and international standards of lab safety
· Will comprehend bio-security of the hazardous material used in research
[bookmark: _Toc481606050]BMS806 Research rotations (two)                                                                                   (1+0) Elective
               Other elective courses as appropriate for interest of student 
No of credit hours for compulsory courses                                   			     (8+1)





[bookmark: _Toc494365557]SPECIALITY COURSES
Second/Spring Semester                                                  (08 CREDITS PLUS 1)
Each Programme/Department (detailed below)                         (09 CREDITS)
[bookmark: _Toc481606051]DMS-801 Advanced Material Characterization Techniques                                                  (1+1)    
DMS-802 Biomaterials for Oral and Dental tissues                                                         (1+1)
DMS-803 Tissue Engineering Strategies                                                                            (1+0)
DMS-804 Oral and Dental Soft Tissue Engineering                                                          (2+1)
BMS 807 Teaching rotation  (Elective choice)                                                                          (1+0)                                                                                

PhD students attend and participate in all Seminar and Journal Club presentations.
   





[bookmark: _Toc494365558]RESEARCH
Third to Sixth Semester                 
[bookmark: _Toc481606052]BMS 899 Dissertation Research                                                                           (6 CREDITS)
Student will propose and complete a research project under the guidance of a faculty member


CORE COURSES
 BMS801 Advances in Molecular Cell Biology 	                                    (1+1)	   
                                    
· Cell structure and organization, Cell signaling pathways
· The language of genetics and the terminology of molecular biology. Molecular genetics like DNA structure and function replication, transcription, protein synthesis and enzymology, DNA recombination, gene structure, function and regulation
· Molecular cloning and molecular tools for studying genes and gene activity
Course Objectives:
Upon completion of course the students will be able to:
1. Comprehend in details the cell structure and organization
2. demonstrate the methods of DNA replication, transcription, protein synthesis and enzymology
3. discuss the molecular genetics of like DNA recombination, gene structure, function and regulation as well as cell signaling pathways and cancer
4. Have expertise in molecular cloning and molecular tools for studying genes and gene activity
Course Contents:
The course contents will include; Introduction to the Study of Cell Biology, The Chemical Basis of Life, Techniques in Cell and Molecular Biology, Enzymes and Metabolism, Mitochondrion and Aerobic Respiration, The Structure and Function of the Plasma Membrane, Cytoplasmic Membrane Systems, Interactions Between Cells and Their Environment, The Nature of the Gene and Genome, Expression of Genetic Information, Cytoskeleton and Cell Motility, Cellular Reproduction, Cell Signaling and Cancer. Methods in molecular biology; Transcription in Prokaryotes & Eukaryotes; RNA Polymerase & their promoters, Transcription Factors & Activators, Chromatin Structure and its effects on Transcription; Posttranscriptional events: Splicing, Capping & Polyadenylation; Translation Mechanism: Initiation, Elongation & Termination; Ribosomes & Transfer RNA; DNA Replication, Recombination and Transposition: Mechanism & Enzymology; Homologous Recombination; Site-specific Recombination & Transposition.
 Recommended Books:
1. Karp, Gerald. Cell and Molecular Biology: Concepts and Experiments with Student Study Guide John Wiley & Sons, Latest Ed.
2. David S. Latchman. Basic Molecular and Cell Biology Wiley Blackwell, Latest Ed.
3. Stephen L. Wolfe. Introduction to Cell and Molecular Biology. Wiley Blackwell, Latest Ed.
4. Lizabeth A. Allison. Fundamental Molecular Biology. Wiley Blackwell, Latest Ed.
5. Harvey Lodish et. al., Molecular Cell Biology. W.H. Freeman & Co, Latest Ed.
6. Robert Weaver, Molecular Biology, McGraw Hill, Latest Ed.
 
Journals:

1. Biology of the Cell
2. Nature Cell Biology
3. Cell & Tissue Research
4. Journal of Cellular Physiology
5. Journal of Cellular Biochemistry
6. Journal of Molecular Cell Biology
7. Molecular and Cellular Endocrinology
8. Cellular Physiology and Biochemistry
9. Nature Reviews Molecular Cell Biology
10. International Journal of Biochemistry and Cell Biology
	


 BMS802 Ethics for Research Scientists                                                       (1+0)

· The course is a requirement for all pre- and postdoctoral fellows. It consists of eight 2 hour sessions given in the first half of the spring semester. For all but the first sessions, a lecture to the whole class lasting 30 to 50 minutes will be followed by small group discussions which will involve case presentations.
Course Objectives:
Upon completion of course the students will be able to:
1. Comprehend basics of research in light of the modern ethics
2. Comprehend basic knowledge of the ethical issues in biomedical research
3. Select and design research project and critically analyze and communicate scientific data
4. Analyze literature critically and comprehend the foundations of Bioethics theories
5. how to deal with patients within the boundaries of biomedical ethics
6. how to improve the basic health care services on ethical grounds
  Course Contents: 
The course will include introduction to medical/bioethics, Ethical Theories, Historic perspective of bioethics in the development of vaccines and medicine and clinical trials, The Four Basic Principles of bioethics and their importance in research, Ethical justification and scientific validity of biomedical research involving human subjects, Ethical review committees. Ethical review of externally sponsored research, Obtaining informed consent: Essential information for prospective research subjects, Inducement to participate in research, Benefits and risks of study participation, Ethical justification of research involving individuals who are not capable of giving informed consent, Children, mentally retarded, behavioural disorders, Choice of control in clinical trials, and Research involving vulnerable persons, children, women and pregnant women. Safeguarding confidentiality, Bioethical research involving animals and research misconduct.
Recommended Readings:
1. Good Medical Practice (2013); General Medical Council
2. CIOM Guidelines available online
3. Beauchamp T, Childress J; Principles of Biomedical Ethics, 7th Edition. Oxford University Press.
4. Antoniou SA, Antoniou GA, Granderath FA, et al; Reflections of the Hippocratic Oath in modern medicine. World J Surg. 2010 Dec;34(12):3075-9. doi: 10.1007/s00268-010-0604-3.
5. Good Medical Practice - Explanatory Guidance; General Medical Council
6. Managing a child or young person with suspected maltreatment; NICE CKS, March 2014 (UK access only)
7. Confidentiality and information sharing; National Treatment Agency for substance misuse, 2003
8. Consent guidance; General Medical Council
9. John Arras and Bonnie Steinbock. Ethical Issues in Modern Medicine, Mayfield, Latest Ed.
10. Françoise Baylis, Jocelyn Downie, Benjamin Freedman, Barry Hoffmaster, and Susan Sherwin. Health Care Ethics in Canada. Harcourt Brace, Latest Ed.
11. Tom L. Beauchamp and James F. Childress. Principles of Biomedical Ethics. Latest Ed. Oxford University Press. 
12. Jonathan Glover, Causing Death and Saving Lives. Penguin Books, Latest Ed.
13. Glenn C. Graber and David C. Thomasma. Theory and Practice in Medical Ethics. Continuum, Latest Ed. 
14. Thomas A. Mappes and David Degrazia. Biomedical Ethics, 4th ed. McGraw-Hill, Latest Ed. 
15. Ronald Munson and Christopher A. Hoffman. Intervention and Reflection: Basic Issues in Medical Ethics. Latest Ed. Wadsworth.
16. Gregory E. Pence. Classic Cases in Medical Ethics. 2nd ed., McGraw-Hill, 1990. 
17. Michael Yeo. Concepts and Cases in Nursing Ethics. Broadview, Latest Ed.
18. Françoise E. Baylis. The Health Care Ethics Consultant. Humana Press, Latest Ed.
Journals:

1. American journal of bioethics
2. Journal of medicine and philosophy
3. Bioethics 
4. Cambridge Quarterly of Healthcare Ethics 
5. Hastings Center Report 
6. Journal of Clinical Ethics 
7. Journal of Medical Ethics 
8. Journal of Medicine and Philosophy 
9. Kennedy Institute of Ethics Journal 




































BMS803 Applied Biostatistics-II                                                            (1+1)    
                                                                                           
· principles of various study designs
· how to design a study and describe the validity and reliability of a study design
· fundamental concepts and methods of statistics in the areas of medical and biological
Research. 
· Have good command on use of statistical computer software for data analysis
                      
Course Objectives:
Upon completion of course the students will be able to:
1. Comprehend basics of epidemiology and principles of various study designs
2. To design a study and describe the validity and reliability of a study design
3. Comprehend concepts and methods of statistics in Biomedical research
4. Have good command on use of statistical computer softwares for data analysis

Course Contents:
The course contents will include; Descriptive epidemiology, analytic epidemiology and epidemiological inference, Classification, morbidity and mortality rates, ratios, incidence, prevalence, sampling, screening, epidemiological models, Types of study design; their importance, uses, and limitations, field trials, controlled epidemiological surveys, sources of bias and causal models.
Introduction to statistics, types of statistical applications, population and samples, data analysis and presentation, variables, elementary statistical methods, tabulation, chart and diagram preparations, measures of central tendency and dispersion, sampling techniques and sample size estimation, probability and proportions, Tests of significance; normal test, t test, Chi square test etc, correlation and its applications, linear regression and multiple regression, logistic regression, sign test, Wilcoxon signed rank test, Mann Whitney test, Kruskal Wallis test, Spearman rank correlation, Clinical trials and intervention studies, Measures for developing health statistical indicators: morbidity and mortality statistics, Use of latest statistical computer softwares for data analysis.

Recommended Readings:

1. Biostatistics, A foundation for analysis in health sciences by Wayne W. Daniel.
2. Gordis, L. Epidemiology. Pennsylvania: W.B. Saunders Company. Latest Ed.
3. Rothman KJ. Modern Epidemiology. Boston: Little, Brown and Company, Latest Ed.
4. Kelsey JL, Thompson WD, Evans AS. Methods in Observational Epidemiology. New York: Oxford University Press, Latest Ed.
5. Kleinbaum DG, Kupper LL, Morgenstern H. Epidemiologic Research: Principles and Quantitative Methods. Belmont, CA: Lifetime Learning Publications, Latest Ed.
6. Lilienfeld DE, Stolley PD. Foundations of Epidemiology. New York: Oxford, Latest Ed.
7. Daniel WW. Biostatistics: A Foundation for Analysis in the Health Sciences. Latest Ed. John Wiley & Sons. Inc. New York.
8. Larson R and Farber B. Elementary Statistics: Picturing the World. Latest Ed, Prentice Hall Publications. USA.
9. Oliver, M. and Combard MS. Biostatistics for Health Professions. Latest Ed. Prentice Hall Publications, New Jersey.
10. Statistical Software: SPSS; EPIINFO; STATA; SAS

Journals:
1. Cancer Epidemiology
2. Epidemiologic Reviews
3. Annals of Epidemiology
4. American Journal of Epidemiology
5. International Journal of Epidemiology



BMS804 Presentation and Scientific writing skills                       (1+1)                                                                 

· Present and communicate research articles/research data in conferences and symposia. Critically analyse data, design a project and write up research proposals. Design experiments in the field of biological sciences.
· Collect information from the available resources, Prepare a presentation on a given topic, Deliver a lecture and manage a question-answer session
· Work as a productive member of a task force
Course Content
Here is the tentative list of topics to be covered in this course. This list is subject to change based on class progress and the instructors’ discretion.
 1. Introduction
a. Basics of research
b. Types of scientific communication
c. Examples of different types of scientific communication
· Original research articles
· Research proposals
· Review articles
· Conference abstract
· Really good stuff
· Short communications
· Special communications
2. Scientific Literature
a. Searching the scientific literature
b. Using online search engines
c. Refereed journal?
d. Plagiarism
3. Computer skills
a. Using Computer technology
a. Microsoft Word
b. Formatting (including margins, tabs, indents, justification, etc)
c. Using the table feature
d. Creating tables of content
e. Microsoft Excel
f. Creating tables, charts, graphs
4. Poster Presentations
a. Organization and formats for posters
b. Using Microsoft power point
5. Oral Presentations
a. Designing and preparing slides for an oral presentation
b. Importing tables, charts and graphs from Excel
c. Optimizing pictures for use in presentations
d. Using visual aids without overdoing it
e. Using Microsoft Power point
6. Synopsis development and steps to AS&RB
7. Thesis Writing
a. Beginning to Write
b. Establishing your constraints
c. Organizing your writing
d. Preparing outlines
e. Standard formats for scientific papers, research projects and theses
f. Style guides
b. Content
a. Creating a literature review
b. Preparing other sections of a research report (abstract, introduction, materials and methods, results and discussion, conclusions)
c. Including and summarizing research data
c. Using Word to prepare thesis
a. Thesis template formation
b. Step wise guide to write thesis
c. Some tricks and tips
d. Style and grammar
a. Scientific writing style
b. First-person vs. Third-person; Passive vs. active voice
c. Avoiding excessive wording
d. Grammar
e. Avoiding misuse of words
f. When to use footnotes
e. Reference citations
a. How to use references
· Within the text
· How to make lists of references
f. Revising
a. Dealing with revisions
b. Accepting criticism
c. Making sense of supervisors’/reviewers’ comments
d. Making the changes
e. What to do if you don’t agree with supervisor’s/ reviewers’ comments
Resources
Textbooks: Two books are required for this course: 
1. How to Write and Publish a Scientific Paper. 6th Edition. Authors: Robert A. Day and Barbara Gastel. ISBN: 0-313-33040-9 
2. Alley, M. 2003. The Craft of Scientific Presentations: Critical steps to succeed and critical errors to avoid. Springer, NY. 241 pages. ISBN:0-387-95555-0. 
Laptops are must for the whole course
Assessment:
Students will be assessed on the following assignments containing 20 marks each:
· Assignment 01: Literature review
· Assignment 02: Drafting of research proposal
· Assignment 03: Presentation on review of a scientific paper
· Assignment 04: Power point presentation of research proposal
             Assignment 05: Poster presentation


BMS805 Biosafety and Biosecurity                                                                  (1+0)                                                                                         
Course Objectives:
1. To empower students with the skills, tools, and confidence on sustainable bio-risk management.
2. To enable them to apply principles of biosafety and biosecurity in facilities.
3. To reduce/eliminate the risk of infection in laboratory setting.
Course Contents:
1. BRM introduction, scope & importance
2. Terminology
3. AMP Model – brief introduction
4. Bio risk assessment
a. Hazards & threat identification & analysis (frequency and magnitude)
b. Levels of biological risks 
c. Likelihood & consequences evaluation
5. Bio risk mitigation – introduction/ brief account of a-e
a. Elimination & substitution
b. Engineering control
c. Administrative control
d. Practices & procedures
e. PPE
6. Performance – introduction
a. Key elements of performance
b. Control (monitoring protocols)
c. Assurance
d. Improvement
7. Biosafety – Introduction, purpose, requirement
a. Biosafety Levels – brief description of levels 1 – 4
b. BSL-1
c. BSL-2
d. BSL-3
e. BSL-4
f. Laboratory Design & Facilities
8. GLWPs - importance
a. Responsibility for enforcing GLWPs
b. Barriers to glwps
c. Lab equipment calibration & validation
9. PPE,Biosecurity – introduction, principles, history, objective
a. Key pillars of biosecurity
· Physical security
· Personal management
· Information security
· Transport security
· Material control & accountability
b. Incident Management: Scope
c. Incident response system
d. Incident reporting
10. Waste management: Collection, segregation, transportation, storage & disposal
11. Decontamination










































 DMS-801 Advanced Material Characterization Techniques                                  (1+1)    





Course Objectives:
1. To empower students with the skills, tools, and confidence in doing material characterizations.
2. To enable them to apply principles of safety, and lab management into biomaterial research.
3. To empower students to choose the right material for specific application is investigating the chemical, physical, and biological characteristics of it.
Course Contents:

1. Introduction
2. Chemical characterization techniques
3. Physical characterizations techniques
4. Biological characterization techniques

Recommended Readings:

1. Park, J., Lakes, R.S., 2007. Biomaterials: An Introduction. Springer Science & Business Media, New York.
2. Park, J.B., Bronzino, J.D., 2002. Biomaterials: Principles and Applications. CRC Press, Boca.
3. Di Silvio, L., 2008. Cellular Response to Biomaterials. Elsevier Science, Amsterdam, The Netherlands.
4. Ve´key, K., Telekes, A., Vertes, A., 2011. Medical Applications of Mass Spectrometry. Newnes, Oxford.
5. Ahuja, S., Scypinski, S., 2010. Handbook of Modern Pharmaceutical Analysis. Academic Press, USA.
6. Artyushkova, K., Atanassov, P., 2013. X-ray photoelectron spectroscopy for characterization of bionanocomposite functional materials for energy-harvesting technologies. ChemPhysChem. 14, 2071À2080.
7. Tayebi L., Moharamzadeh K.,2017. Biomaterials for Oral and Dental Tissue Engineering, UK.




  DMS-802 Biomaterials for Oral and Dental tissues                                           (1+1)






Course Objectives:

1. To empower students with different types of biomaterials with potential applications in the reconstruction of oral and dental tissues.
2. To equip students with research update on biomaterials manufacturing, mechanical, biological properties, and characterization methods as well as their relative advantages, limitations, and potential future developments on their optimization for applications in tissue repair and regeneration.
3. To empower students on tissue engineering strategies for different types of oral and dental soft and hard tissues and the potential in vitro and in vivo applications of the 3D tissue models.
Course Contents:

1.  Introduction to oral and dental tissue engineering

2.  Bioactive glasses and calcium phosphates
2.1 Introduction
2.2 Bioactive glasses
2.3 Calcium phosphates

3. Polymers for oral and dental tissue engineering 
3.1 Introduction
3.2 Different types of polymeric scaffolds
3.3 Methods for scaffold fabrication

4.  Hydrogels in craniofacial tissue engineering
4.1 Introduction
4.2 Hydrogel biomaterials

5. Dental biocomposites
5.2 Classification of biocomposites
5.3 Natural biocomposites
5.4 Synthetic biocomposites
5.5 Unique properties and adaptability of biocomposites
5.6 Applications of biocomposites materials in dentistry
5.7 Restorative applications
5.8 Bone cements
5.9 Allogeneic bone grafts
5.10 Xenografts
5.11 Alloplastic grafts
5.12 Shortcomings of existing biocomposites and recent developments

6. Surface modification of dental implants
6.1 Introduction
6.2 Surface treatment methods
6.3 Prospective surface modification methods

7. Biocompatibility of dental biomaterials
7.1 Introduction
7.2 Concepts of biocompatibility testing
7.3 In vitro tests
7.4 Animal tests
7.5 Usage tests
7.6 Combining in vitro, animal, and usage tests together
7.7 Biomaterials for tissue engineering

8. Processing and preservation of biomaterials and regulatory issues 
8.1 Introduction
8.2 Processing of biomaterials
8.3 Sterilization of biomaterials
8.4 Preservation and storage
8.5 Regulatory issues
Recommended Readings:

1. Drury, J.L., Mooney, D.J., 2003. Hydrogels for tissue engineering: Scaffold design variables and applications. Biomaterials. 24, 4337À4351.
2. ISO 2009. International Standards Organization, biological evaluation of medical devices, ISO 10993.
3. Ji, W., Sun, Y., Yang, F., Van Den Beucken, J.J., Fan, M., Chen, Z., et al., 2011. Bioactive electrospun scaffolds delivering growth factors and genes for tissue engineering applica-tions. Pharm. Res. 28, 1259À1272.
4. Park, J., Lakes, R.S., 2007. Biomaterials: An Introduction. Springer Science & Business Media, New York.
5. Park, J.B., Bronzino, J.D., 2002. Biomaterials: Principles and Applications. CRC Press, Boca.
6. Di Silvio, L., 2008. Cellular Response to Biomaterials. Elsevier Science, Amsterdam, The Netherlands.
7. Ve´key, K., Telekes, A., Vertes, A., 2011. Medical Applications of Mass Spectrometry. Newnes, Oxford.
8. Ahuja, S., Scypinski, S., 2010. Handbook of Modern Pharmaceutical Analysis. Academic Press, USA.
9. Artyushkova, K., Atanassov, P., 2013. X-ray photoelectron spectroscopy for characterization of bionanocomposite functional materials for energy-harvesting technologies. ChemPhysChem. 14, 2071À2080.
10. Tayebi L., Moharamzadeh K.,2017. Biomaterials for Oral and Dental Tissue Engineering, UK.
































 DMS-803 Tissue Engineering Strategies                                                                (1+0)






Course Objectives:

1. To empower students with the knowledge of tissue engineering.
2. To enable students about regenerative medicine in dentistry.
Course Contents:

1. Specific considerations in scaffold design for oral tissue engineering 
Introduction
Scaffold fabrication techniques
Multi-tissue scaffolds for oral and dental regeneration
Applications of scaffolds in oral tissue engineering

2. Stem cells from oral and maxillofacial tissues 
Introduction
Types of stem cells extracted from oral and maxillofacial tissues dental pulp stem cells
Application of clinically relevant stem cells in oral and maxillofacial surgery

3. Bioreactor design for oral and dental tissue engineering 
Introduction
Fundamentals of bioreactors and bioreactor design
Different types of bioreactors
Application of bioreactors for tissue engineering of oral tissue

4. Growth factors for oral and maxillofacial regeneration applications 
Introduction
Platelet-derived growth factor
Insulin-like growth factors
Transforming growth factor beta
Bone morphogenic proteins
Platelet rich plasma
Vascular endothelial growth factor
Recommended Readings:


1. Park, J., Lakes, R.S., 2007. Biomaterials: An Introduction. Springer Science & Business Media, New York.
2. Park, J.B., Bronzino, J.D., 2002. Biomaterials: Principles and Applications. CRC Press, Boca.
3. Di Silvio, L., 2008. Cellular Response to Biomaterials. Elsevier Science, Amsterdam, The Netherlands.
4. Ve´key, K., Telekes, A., Vertes, A., 2011. Medical Applications of Mass Spectrometry. Newnes, Oxford.
5. Ahuja, S., Scypinski, S., 2010. Handbook of Modern Pharmaceutical Analysis. Academic Press, USA.
6. Artyushkova, K., Atanassov, P., 2013. X-ray photoelectron spectroscopy for characterization of bionanocomposite functional materials for energy-harvesting technologies. ChemPhysChem. 14, 2071À2080.
7. Tayebi L., Moharamzadeh K.,2017. Biomaterials for Oral and Dental Tissue Engineering, UK.
8. Anusavice, K.J., Shen, C., Rawls, H.R., 2013. Phillips’ Science of Dental Materials. Elsevier Health Sciences, St Louis, MO.
9. Gupte, M., Ma, P., 2012. Nanofibrous scaffolds for dental and craniofacial applications. J.Dental Res. 91, 227À234.
10. Jaklenec, A., Wan, E., Murray, M.E., Mathiowitz, E., 2008. Novel scaffolds fabricated from protein-loaded microspheres for tissue engineering. Biomaterials. 29, 185À192.






















DMS-804 Oral and Dental Soft Tissue Engineering                                           (2+1)





Course Objectives:

1. To empower students with the knowledge of tissue engineered human oral mucosal models.
2. To enable them to understand strategies used for production of 3D human mucosal oral models.
3. To empower students with the strategies used to date for tissue engineering of the alveolar bone as well as the laboratory and clinical challenges associated with bone tissue engineering.
4. To know about translation of research from animal to human construct.
5. To know how to minimize the need for lengthy, costly, and contro- versial animal studies which can be misleading due to interspecies molecular and physiological differences.
Course Contents:
A. Soft Tissue
1. Oral mucosa tissue engineering 
Introduction
Normal human oral mucosa
Split-thickness oral mucosa engineering
Full-thickness oral mucosa engineering
Applications of tissue-engineered oral mucosa

2. Tissue-engineered models of oral soft tissue diseases 
Introduction
In vitro models of dysplasia and oral cancer
Tissue-engineered models of radiotherapy-induced oral mucositis
In vitro three-dimensional models of bisphosphonate and medication-related osteonecrosis
Imaging and spectroscopic diagnostic techniques
Oral candidiasis disease modeling
Oral mucosal models of bacterial infection
Immune response studies
Drug delivery systems

3. Periodontal soft tissue reconstruction 
Introduction
Autologous grafts
General considerations for biomaterials in periodontal soft tissue reconstruction
Allogenic materials
Xenogeneic materials
Autogenous materials
Tissue engineering
Alloplastic materials

4. Layered scaffolds for periodontal regeneration
Introduction
Structure of periodontium
Requirements of a layered scaffold for periodontal regeneration
Current solutions available

5. Dental pulp tissue engineering and regenerative endodontic therapy 
Introduction
Pulp therapy
Regenerative endodontic procedures

6. Oral nerve tissue repair and regeneration
Introduction
Peripheral neuroanatomy applicable to dentistry
Nerve tissue engineering principles
Applicable stem cells in oral and maxillofacial nerve repair
Growth factors in oral and maxillofacial nerve repair
Clinical applications and future trends

7. Tissue engineering of salivary glands 
Introduction
Salivary gland function, anatomy, and histology
Salivary gland diseases and pathology
Prevention and preservation of salivary glands
Tissue-engineering approaches
Regeneration challenges

8. Facial muscle tissue engineering
Introduction
Anatomy and structure of facial muscles
Tissue engineering approaches
Cells
Scaffolds
Laboratory and clinical challenges

9. Vascularization
Introduction
Craniofacial and dental tissue-engineering approaches
Clinical transplantation of engineered blood vessels
Current strategies to increment vascularization
Key challenges and future trend References


Hard Tissue
1. Bone tissue engineering in maxillofacial region 
Introduction
Natural alveolar bone structure
Strategies for bone tissue engineering
Tissue-engineered bone
Challenges in bone tissue engineering

2. Periodontal and peri-implant hard tissue regeneration 
Introduction
Conventional approaches
Tissue engineering

3. Regeneration concerns in craniofacial cartilage and bone defects 
Introduction
Tissue engineering bone grafts
Craniofacial tissue engineering approaches

4. Craniofacial surgery, orthodontics, and tissue engineering 
Introduction
Scaffolds
Stem cells
Alveolar bone defects, current, and future repairing techniques
Periodontal ligament tissue engineering
Low-intensity pulsed ultrasound

5. Tooth tissue engineering
Introduction
Biological structure of teeth
Developmental process of tooth formation
Triad of tooth tissue engineering
Whole teeth regeneration: Recent strategies and techniques

6. Pharmacological agents for bone remodeling: An experimental approach
Introduction
Calcium
Vitamin D
Prostaglandins
Thyroid hormone
Gonadal hormones
Fibroblast growth factor
Nonsteroidal antiinflammatory drugs (ibuprofen, aspirin) and acetaminophen
Bisphosphonates (pamidronic acid, zoledronic acid)



Recommended Readings:


1. Park, J., Lakes, R.S., 2007. Biomaterials: An Introduction. Springer Science & Business Media, New York.
2. Park, J.B., Bronzino, J.D., 2002. Biomaterials: Principles and Applications. CRC Press, Boca.
3. Di Silvio, L., 2008. Cellular Response to Biomaterials. Elsevier Science, Amsterdam, The Netherlands.
4. Ve´key, K., Telekes, A., Vertes, A., 2011. Medical Applications of Mass Spectrometry. Newnes, Oxford.
5. Ahuja, S., Scypinski, S., 2010. Handbook of Modern Pharmaceutical Analysis. Academic Press, USA.
6. Artyushkova, K., Atanassov, P., 2013. X-ray photoelectron spectroscopy for characterization of bionanocomposite functional materials for energy-harvesting technologies. ChemPhysChem. 14, 2071À2080.
7. Tayebi L., Moharamzadeh K.,2017. Biomaterials for Oral and Dental Tissue Engineering, UK.
8. Atkinson, M.E., Jowett, A., White, F.H., 2000. Principles of Anatomy and Oral Anatomy for Dental Students. Cava Cadavers, Taddington.
9. Chai, W., Brook, I., Emanuelsson, L., Palmquist, A., van Noort, R., Moharamzadeh, K., 2012. Ultrastructural analysis of implant-soft tissue interface on a three-dimensional tis-sue-engineered oral mucosal model. J. Biomed. Mater. Res. A 100, 269À77.
10. Krejci, N.C., Cuono, C.B., Langdon, R.C., Mcguire, J., 1991. In vitro reconstitution of skin: fibroblasts facilitate keratinocyte growth and differentiation on acellular reticular der-mis. J. Invest. Dermatol. 97, 843À848.

















PhD Dental Materials – Tables of Specification (TOS) for All Courses
Course: BMS801 – Advances in Molecular Cell Biology
Cognitive Domain
	S. No.
	Learning Objective
	Cognitive Level (Bloom's)
	Methodology
	Assessment Tool

	1
	Describe cell structure and functions
	Knowledge, Comprehension
	Lecture, Discussion
	MCQs, SAQs

	2
	Explain cell signaling mechanisms
	Comprehension, Application
	Lecture
	MCQs

	3
	Analyze DNA replication and transcription mechanisms
	Analysis
	Group discussion
	MCQs

	4
	Compare gene expression in eukaryotes and prokaryotes
	Analysis, Evaluation
	Seminar
	Assignment

	5
	Apply molecular tools in gene study
	Application
	Hands-on Lab
	Practical exam


Psychomotor Domain
	S. No.
	Objective
	Psychomotor Level
	Methodology
	Assessment Tool

	1
	Observe gel electrophoresis setup
	P1: Perception
	Demonstration
	OSPE/Checklist

	2
	Assist in PCR technique
	P2: Set
	Hands-on Practice
	VIVA

	3
	Perform DNA extraction independently
	P4: Mechanism
	Lab Performance
	Practical Exam


Affective Domain
	S. No.
	Objective
	Affective Level
	Methodology
	Assessment Tool

	1
	Show punctuality in lab sessions
	A2: Responding
	Observation
	Checklist

	2
	Demonstrate ethical conduct during research
	A3: Valuing
	Roleplay/Reflection
	Observation

	3
	Appreciate the importance of lab safety
	A4: Organization
	Discussion
	OSPE


Course: BMS802 – Ethics for Research Scientists
Cognitive Domain
	S. No.
	Learning Objective
	Cognitive Level (Bloom's)
	Methodology
	Assessment Tool

	1
	Explain foundational concepts of research ethics
	Knowledge, Comprehension
	Interactive lecture
	MCQs, SAQs

	2
	Analyze ethical issues in clinical research
	Analysis
	Group discussion
	Assignment

	3
	Discuss ethical review procedures and informed consent
	Comprehension, Application
	Case-based learning
	VIVA

	4
	Describe vulnerable populations in biomedical research
	Comprehension
	Lecture
	MCQs

	5
	Evaluate real-life ethical dilemmas using ethical frameworks
	Evaluation
	Debate/Seminar
	Structured Essay


Psychomotor Domain
	S. No.
	Objective
	Psychomotor Level
	Methodology
	Assessment Tool

	1
	Observe a simulated ethical committee case
	P1: Perception
	Demonstration
	OSCE

	2
	Participate in a roleplay of ethics review
	P2: Set
	Roleplay
	VIVA


Affective Domain
	S. No.
	Objective
	Affective Level
	Methodology
	Assessment Tool

	1
	Respect diverse opinions in ethical discussions
	A2: Responding
	Group activity
	Observation

	2
	Show sensitivity to participant rights and consent
	A3: Valuing
	Simulation
	Reflection Log

	3
	Uphold professional and ethical conduct
	A4: Organization
	Case scenarios
	OSCE


Course: BMS803 – Applied Biostatistics-II
Cognitive Domain
	S. No.
	Learning Objective
	Cognitive Level (Bloom's)
	Methodology
	Assessment Tool

	1
	Explain advanced statistical concepts
	Knowledge, Comprehension
	Lecture
	MCQs

	2
	Apply statistical tests to biomedical data
	Application
	Hands-on Lab
	Assignment

	3
	Interpret results from SPSS or similar software
	Analysis
	Computer Lab
	Practical Exam

	4
	Evaluate published biomedical statistics critically
	Evaluation
	Journal Club
	VIVA

	5
	Plan biostatistical design for research
	Synthesis
	Seminar
	Project Proposal


Psychomotor Domain
	S. No.
	Objective
	Psychomotor Level
	Methodology
	Assessment Tool

	1
	Perform data entry and cleaning
	P3: Guided Response
	Hands-on
	Checklist

	2
	Execute biostatistical software tasks
	P4: Mechanism
	Practical Session
	Lab Exam


Affective Domain
	S. No.
	Objective
	Affective Level
	Methodology
	Assessment Tool

	1
	Appreciate the relevance of statistics in research
	A3: Valuing
	Discussion
	Reflection Log

	2
	Show responsibility in data handling
	A4: Organization
	Lab Supervision
	Observation

	3
	Respond constructively to biostatistical critique
	A2: Responding
	Feedback Session
	Peer Evaluation


Course: BMS804 – Presentation and Scientific Writing Skills
Cognitive Domain
	S. No.
	Learning Objective
	Cognitive Level (Bloom's)
	Methodology
	Assessment Tool

	1
	Understand structure of scientific articles
	Knowledge
	Lecture
	MCQs

	2
	Compose abstracts and manuscripts
	Application
	Workshop
	Written Assignment

	3
	Edit and review scientific documents
	Analysis, Evaluation
	Peer Review
	Checklist

	4
	Present scientific findings effectively
	Application
	Presentation Practice
	Rubric Evaluation

	5
	Differentiate formats of journals and conferences
	Comprehension
	Seminar
	Quiz


Psychomotor Domain
	S. No.
	Objective
	Psychomotor Level
	Methodology
	Assessment Tool

	1
	Use reference managers (e.g., EndNote)
	P3: Guided Response
	Hands-on
	Checklist

	2
	Create figures and tables in research format
	P4: Mechanism
	Practical Workshop
	Submission


Affective Domain
	S. No.
	Objective
	Affective Level
	Methodology
	Assessment Tool

	1
	Value ethical writing and avoiding plagiarism
	A3: Valuing
	Discussion
	Turnitin Report

	2
	Demonstrate confidence in public speaking
	A2: Responding
	Practice
	Peer Feedback

	3
	Organize writing tasks professionally
	A4: Organization
	Journal Task
	Observation


Course: BMS805 – Biosafety and Biosecurity
Cognitive Domain
	S. No.
	Learning Objective
	Cognitive Level (Bloom's)
	Methodology
	Assessment Tool

	1
	Define biosafety and biosecurity concepts
	Knowledge, Comprehension
	Lecture
	MCQs

	2
	Explain biosafety levels and laboratory practices
	Comprehension
	Discussion
	SAQs

	3
	Analyze risk assessment and containment principles
	Analysis
	Case Study
	VIVA

	4
	Evaluate emergency response protocols
	Evaluation
	Simulation
	Assignment

	5
	Describe global regulations and guidelines
	Knowledge, Comprehension
	Lecture
	Quiz


Psychomotor Domain
	S. No.
	Objective
	Psychomotor Level
	Methodology
	Assessment Tool

	1
	Demonstrate use of PPE
	P3: Guided Response
	Lab Practice
	OSPE

	2
	Perform hand hygiene and disinfection steps
	P4: Mechanism
	Hands-on
	Practical Exam


Affective Domain
	S. No.
	Objective
	Affective Level
	Methodology
	Assessment Tool

	1
	Value safety in laboratory practice
	A3: Valuing
	Observation
	Checklist

	2
	Show responsibility for preventing contamination
	A4: Organization
	Lab Rotation
	Reflection Log

	3
	Respond appropriately in emergency simulations
	A2: Responding
	Drill Session
	OSCE


Course: DMS801 – Advanced Material Characterization Techniques
Cognitive Domain
	S. No.
	Learning Objective
	Cognitive Level (Bloom's)
	Methodology
	Assessment Tool

	1
	Explain principles of thermal and mechanical analysis
	Comprehension
	Lecture
	MCQs

	2
	Describe spectroscopy and microscopy techniques
	Knowledge, Comprehension
	Lecture, Video
	SAQs

	3
	Analyze results from XRD, SEM, FTIR, and DSC
	Analysis
	Group Discussion
	Assignment

	4
	Interpret experimental data using instruments
	Application, Evaluation
	Lab-based Case
	VIVA

	5
	Compare materials characterization methods
	Evaluation
	Seminar
	Presentation


Psychomotor Domain
	S. No.
	Objective
	Psychomotor Level
	Methodology
	Assessment Tool

	1
	Operate UTM, FTIR, and DSC equipment
	P4: Mechanism
	Hands-on Lab
	Practical Exam

	2
	Record and analyze sample graphs
	P3: Guided Response
	Supervised Task
	OSPE


Affective Domain
	S. No.
	Objective
	Affective Level
	Methodology
	Assessment Tool

	1
	Demonstrate patience and care with instruments
	A2: Responding
	Lab Rotation
	Checklist

	2
	Appreciate the role of analysis in biomaterials
	A3: Valuing
	Discussion
	Reflection Log

	3
	Exhibit responsibility for lab maintenance
	A4: Organization
	Observation
	OSPE


Course: DMS802 – Biomaterials for Oral and Dental Tissues
Cognitive Domain
	S. No.
	Learning Objective
	Cognitive Level (Bloom's)
	Methodology
	Assessment Tool

	1
	Define types and properties of dental biomaterials
	Knowledge
	Lecture
	MCQs

	2
	Explain interactions of materials with oral tissues
	Comprehension
	Seminar
	SAQs

	3
	Analyze biocompatibility and degradation patterns
	Analysis
	Group Review
	VIVA

	4
	Evaluate suitability of materials for dental applications
	Evaluation
	Case Study
	Assignment

	5
	Discuss emerging trends in dental biomaterials
	Synthesis
	Presentation
	Rubric Grading


Psychomotor Domain
	S. No.
	Objective
	Psychomotor Level
	Methodology
	Assessment Tool

	1
	Inspect samples of restorative materials
	P2: Set
	Demonstration
	Checklist

	2
	Compare texture and integrity of material types
	P3: Guided Response
	Hands-on Lab
	OSPE


Affective Domain
	S. No.
	Objective
	Affective Level
	Methodology
	Assessment Tool

	1
	Value the role of material science in patient outcomes
	A3: Valuing
	Discussion
	Reflection Log

	2
	Respond ethically when choosing biomaterials
	A2: Responding
	Case Scenarios
	Checklist

	3
	Take responsibility for proper material handling
	A4: Organization
	Lab Supervision
	Observation


Course: DMS803 – Tissue Engineering Strategies
Cognitive Domain
	S. No.
	Learning Objective
	Cognitive Level (Bloom's)
	Methodology
	Assessment Tool

	1
	Describe principles of tissue engineering
	Knowledge, Comprehension
	Lecture
	MCQs, SAQs

	2
	Discuss biomaterials, scaffolds, and growth factors
	Comprehension, Application
	Seminar
	Quiz

	3
	Evaluate cell-scaffold interaction models
	Analysis, Evaluation
	Group Discussion
	Assignment

	4
	Interpret research in regenerative dentistry
	Evaluation
	Research Review
	VIVA

	5
	Understand regulatory aspects of tissue engineering
	Knowledge, Application
	Lecture
	Structured Essay


Psychomotor Domain
	S. No.
	Objective
	Psychomotor Level
	Methodology
	Assessment Tool

	1
	Design simple scaffold prototypes
	P4: Mechanism
	Lab Project
	OSPE

	2
	Perform cell seeding on scaffolds (simulated)
	P3: Guided Response
	Hands-on Task
	Practical Demo


Affective Domain
	S. No.
	Objective
	Affective Level
	Methodology
	Assessment Tool

	1
	Value interdisciplinary approach to regeneration
	A3: Valuing
	Group Task
	Reflection Note

	2
	Demonstrate interest in innovative approaches
	A2: Responding
	Class Dialogue
	Peer Review

	3
	Respect ethical issues in engineered tissues
	A4: Organization
	Discussion
	Case Analysis


Course: DMS804 – Oral and Dental Soft Tissue Engineering
Cognitive Domain
	S. No.
	Learning Objective
	Cognitive Level (Bloom's)
	Methodology
	Assessment Tool

	1
	Explain the structure and function of oral soft tissues
	Knowledge, Comprehension
	Lecture
	MCQs

	2
	Discuss tissue healing and regeneration pathways
	Comprehension, Analysis
	Seminar
	SAQs

	3
	Analyze materials used in soft tissue regeneration
	Analysis
	Case Review
	VIVA

	4
	Evaluate clinical outcomes of engineered soft tissues
	Evaluation
	Literature Review
	Assignment

	5
	Understand integration of soft and hard tissue systems
	Comprehension, Application
	Lecture
	Quiz


Psychomotor Domain
	S. No.
	Objective
	Psychomotor Level
	Methodology
	Assessment Tool

	1
	Prepare and handle soft-tissue models
	P4: Mechanism
	Lab Activity
	Practical Task

	2
	Simulate graft placement procedures
	P3: Guided Response
	Simulation
	OSPE


Affective Domain
	S. No.
	Objective
	Affective Level
	Methodology
	Assessment Tool

	1
	Appreciate tissue healing complexity
	A3: Valuing
	Reflection
	Logbook

	2
	Show empathy in clinical discussion simulations
	A2: Responding
	Role Play
	Observation

	3
	Value innovation in soft tissue regenerative options
	A4: Organization
	Group Debate
	Presentation


Course: BMS807 – Teaching Rotation
Cognitive Domain
	S. No.
	Learning Objective
	Cognitive Level (Bloom's)
	Methodology
	Assessment Tool

	1
	Understand curriculum and learning outcomes
	Knowledge, Comprehension
	Orientation
	Written Test

	2
	Plan lessons with teaching aids
	Comprehension, Application
	Workshop
	Lesson Plan

	3
	Reflect on teaching experiences
	Analysis, Evaluation
	Feedback Review
	Self-Report


Psychomotor Domain
	S. No.
	Objective
	Psychomotor Level
	Methodology
	Assessment Tool

	1
	Conduct undergraduate lectures
	P4: Mechanism
	Live Session
	Evaluation Form

	2
	Use educational tools effectively
	P3: Guided Response
	Teaching Practice
	Checklist


Affective Domain
	S. No.
	Objective
	Affective Level
	Methodology
	Assessment Tool

	1
	Show professionalism in academic duties
	A4: Organization
	Supervision
	Faculty Rating

	2
	Appreciate teaching as a scholarly activity
	A3: Valuing
	Group Discussion
	Reflection

	3
	Respond to feedback constructively
	A2: Responding
	Debriefing
	Peer Feedback
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