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Course number         : CY 545  

Course Name            : Reagents in Organic Synthesis  

Credit Distribution   : 3-0-0-3  

Intended for               : BS/M.Sc. Chemistry and Ph.D. (any discipline)   

Prerequisite               : Basic Knowledge in organic reactions and mechanism and Instructor’s 

permission 

Mutual Exclusion     : None   

  

  

1.  Preamble:   
 

This course, “Reagents in Organic Synthesis,” is designed to provide BS, M.Sc. and Ph.D. 

students  with  a  deep  and  systematic  understanding  of  the  reagents  that  drive  organic 

transformations.  Going  beyond  memorization,  the  course  emphasizes  mechanistic  insight, 

selectivity principles, and the strategic deployment of reagents in synthesis planning. From 

classical  redox  reagents  to  modern  transition-metal  complexes,  from  functional  group 

interconversions to asymmetric catalysis, this course integrates both foundational knowledge 

and cutting-edge developments. Ultimately, this course aspires to empower students not just to 

understand how reagents function, but to master how to select and apply them creatively in 

complex synthetic contexts.  

  
 

2.  Course Modules with quantitative lecture hours:   
 

  
 

Module 1. Oxidation Reactions in Organic Synthesis (8 Hours)  
 

Chromium-Based  Oxidizing  Reagents:  Chromic  acid  (Jones  reagent),  PCC  (Pyridinium 

chlorochromate),  PDC  (Pyridinium  dichromate),  Collins  reagent:  Preparation,  oxidation  of 

primary/secondary alcohols, Selectivity issues: overoxidation, functional group compatibility, 

Etard reaction  
 

DMSO-Based  Oxidizing  Ragents:  Moffatt  Oxidation,  Pfitzner–Moffatt  oxidation,  Parikh– 

Doering  Oxidation,  Albright–Goldman  Oxidation,  Swern  Oxidation,  Corey-Kim  Oxidation, 

Kornblum oxidation  
 

Oxidation  using  Organic  Peroxide/Peracid:  Baeyer-Villiger  oxidation,  Dakin  reaction,  

Prilezhaev epoxidation, Dioxirane  
 

Other Oxidizing agents: CAN, SeO2, MnO2, Fetizon’s reagent, TPAP-NMO, IBX, and Dess- 

Martin periodinane,  
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Asymmetric  Epoxidation  and  Dihydroxylation:  Sharpless  Asymmetric  Epoxidation, 

Sharpless Asymmetric Dihydroxylation, Jacobsen-Katsuki Epoxidation, Shi epoxidation  

 
  

Module 2. Reduction Reactions in Organic Synthesis (8 Hours)                                    
 

Metal   Hydrides:   LiAlH4,   NaBH4,   NaCNBH3,   Red-Al,   DIBAL-H,   Me4NBH(OAc)3, 

Et2BOMe-NaBH4, LiBH4, Luche’s reagent, L and K-Selectrides, Superhydrides, BH3  

 

Single   electron   reduction:   Reduction   of   aromatics:   Birch   reduction,   mechanism   and  

regioselectivity, Reduction of alkynes and enones  
 

Organic  reducing  agents  like  Hantzsch  esters  and  relate  their  mode  of  action  to  biomimetic  

oxidation and reduction by NADP/NADPH.  
 

Asymmetric Reduction: Alpine borane, CBS  
 

  
 

Module 3. Boron-Based Reagents in Organic Synthesis (6 Hours)  
 

Introduction   to   boron   chemistry,   Hydroboration:   mechanism   and   stereoselectivity, 

Hydroboration  and  oxidation,  Carbonylation  and  Cyanidation,  Asymmetric  Allylation  and 

Crotylation: Brown approach, Roush approach  

  

Module 4. Palladium-Based Reagents in Organic Synthesis (6 Hours)  
 

Palladium-Catalyzed C–C Bond Forming Reactions: Negishi coupling, Kumada coupling, 

Suzuki–Miyaura coupling, Stille Coupling, Hiyama coupling, Inter and Intramolecular Heck 

reactions,  Sonogashira  coupling,  Buchwald–Hartwig  amination,  Pd-catalyzed  carbonylation 

and cyanation, Tusji-Trost reaction  

Palladium-Catalyzed Oxidation Reactions: Wacker oxidation, Saegusa-Ito oxidation  
 

  

Module 5. Copper-Based Reagents in Organic Synthesis (4 Hours)  
 

Introduction  to  copper  chemistry,  Reactions  of  organocopper  reagents  with  unsaturated  

carbonyl compounds, acid chloride, epoxides, and vinyl halides  

Copper-catalyzed  cross-coupling  reactions:  Cadiot-Chodkiewicz  coupling,  Glaser  coupling, 

Castro-Stephen’s reaction, Ullman coupling, Chan-Lam coupling    

  

Module 6. Phosphorus/Sulfur-Based Reagents in Organic Synthesis (5 Hours)  
 

Name reactions involving Phosphorus Reagents: Staudinger reaction, Corey-Fuchs reaction, 

Appel reaction, Mitsunobu reaction  
 

Phosphorus Ylides and the Wittig Reaction: Formation and stability of phosphorus ylides, 

Stabilized vs unstabilized ylides: product control (Z/E selectivity), Schlosser modification of 

the Wittig reaction 
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Sulfur  Ylides  or  Sulfur  based  reagents:  Julia  olefination  and  modification,  Corey- 

Chaykovsky Reaction   

  

Module 7. Chiral Auxiliaries in Asymmetric Synthesis (5 Hours)  
 

Introduction  to  aldol  chemistry,  Formation  of  E  and  Z-enolates,  Diastereoselective  aldol 

reaction:  Zimmerman–Traxler  transition  state,  Asymmetric  aldol  reactions  using  Evans 

auxiliary,  Crimmins  auxiliary.  Asymmetric  alkylation  of  carbonyl  compounds:  Evans 

auxiliary,  SAMP/RAMP.  Application  of  asymmetric-aldol  reactions  in  the  synthesis  of 

complex natural products.  

  
 

3.  Textbooks:  
 

1. Reagents for Organic Synthesis by Fieser & Fieser (Vols. I–XIV).  

2. Strategic Applications of Named Reactions in Organic Synthesis by Kurti & Czako, Elsevier 

Academic Press, 1st Edition, 2005.  

3  Modern  Organic  Synthesis:  An  Introduction  by  Zweifel,  Nantz,  and  Somfai,  Wiley,  2nd  

Edition, 2017.  

  

4.   References:  
1.    Advanced Organic Chemistry: Reactions and Synthesis by Carey & Sundberg (Part A and  

B), Springer, 5th Edition, 2008  

2.   Modern  Methods  of  Organic  Synthesis  by  W.  Carruthers  &  I.  Coldham,  Cambridge 

University Press, 4th Edition, 2004  

3.    Organic  Chemistry  by  Clayden,  Greeves,  and  Warren,  Oxford  University  Press,  2nd  

Edition, 2012.  

 

5.  Similarity with the existing courses:   

(Similarity content is declared as per the number of lecture hours on similar topics)  
 

S. No.    Course Code  Similarity  
Content  

Approx. % of Content  

1.    CY-645    35%  
 

  
 

6. Justification of new course proposal if cumulative similarity content is >30%:   
 

The course CY-645 will be replacing with this newly designed course so that it can be opted  

as an elective course by BS, M.Sc. students along with Ph.D. students.  
 

  

Approvals:  

  

Other Faculty interested in teaching this course: –  

  

  

Proposed by:  Dr. Amit B. Pawar                               School: Chemical Sciences 
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Signature:                     Date:    

   

  

  

Recommended/Not Recommended, with Comments:   

                    Date:                             

Chairperson, CPC   

  

  

  

Approved / Not Approved   

                    Date:                            

Chairperson, BoA 



Presented at the 60th  BoA Meeting 

 

 

 

Course Name: Research Literature Presentation I  

  

Course Number: DP401P  

  

Credits (L-T-P-C): 0-0-2-1  

  

Intended for: BS Chemical Sciences  

  

Semester: Odd  

  

Grading Pattern: Pass/Fail  

  

Prerequisite: None  

  

  

Course Description  

  

Offered in the fifth semester of the BS Chemical Sciences program, this course is designed to 

introduce students to the fundamentals of scientific communication and research presentation. Each 

student is assigned to a faculty mentor and engages in an in-depth exploration of a specific research 

area. Through extensive literature review and critical analysis, students develop a comprehensive 

understanding of the chosen topic. The course culminates in a formal research presentation, 

allowing students to effectively communicate scientific ideas and articulate research questions to 

an academic audience.  

  

Throughout the course, students will also develop essential research and communication skills, 

including creating effective PowerPoint presentations, using software tools for drawing chemical 

structures, and navigating scientific literature and chemistry databases.  

  

Course Evaluation  

  

Students will be assessed based on a research seminar delivered at the end of the semester. The 

seminar will be evaluated by an internal review panel comprising faculty members from the School 

of Chemical Sciences (SCS). 
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Course Name: Research Literature Presentation II  

  

Course Number: DP402P  

  

Credits (L-T-P-C): 0-0-2-1  

  

Intended for: BS Chemical Sciences  

  

Semester: Even  

  

Grading Pattern: Pass/Fail  

  

Prerequisite: Research Literature Presentation I (DP401P)  

  

  

Course Description  

  

Offered in the sixth semester of the BS Chemical Sciences program, this course aims to develop 

students’ advanced competencies in the critical analysis and effective communication of scientific 

literature. Students will engage with primary research articles to identify central scientific 

questions, assess experimental approaches and data, and present their insights in a clear, structured, 

and audience-appropriate manner. Notably, the core research questions formulated through this 

process will form the basis for students’ subsequent undergraduate research projects.   

  

The course will be conducted under the guidance of the same faculty mentor assigned to the student 

during the fifth semester, ensuring continuity and deeper engagement with the chosen research 

area.  

  

Course Evaluation  

  

Students will be assessed based on a research seminar delivered at the end of the semester. The 

seminar will be evaluated by an internal review panel comprising faculty members from the School 

of Chemical Sciences (SCS). 



























































































































































































































 

 

Proposal 

For 

B.Tech-M.Tech Integrated Dual Degree 

In 

Bioengineering 

 

School of Basic Sciences, 

School of Computing and Electrical Engineering, 

School of Engineering, 

Indian Institute of Technology Mandi 

hp
Typewritten text
Annexure H



Integrated Dual degree (IDD) B.Tech and M.Tech in Bioengineering 

Preamble to the programme: 

 

Bioengineering integrates physical, chemical, mathematical, computational and life sciences with core 

engineering principles driving the technologies towards advances and applications in health, 

environment, agriculture, energy etc thereby improving the quality of life. It creates knowledge from 

the molecular to organ systems levels, develops materials, devices, systems, information approaches, 

technology management, and methods for assessment and evaluation of technology, for the biological 

applications. The discipline of bioengineering has evolved drastically over the past 50 years, seemingly 

encompassing all fields that include bioelectric phenomena, bioinformatics, biomaterials, biomechanics, 

bioinstrumentation, biosensors, biosignal processing, biotechnology, computational biology, medical 

imaging, etc. The B.Tech and M.Tech dual degree programme on Bioengineering strives to train the 

students in the field of physical, chemical, mathematical and biological sciences together with 

engineering principles for inculcating knowledge enabling them in developing and deploying 

Bioengineering technologies in various fields.  

MTech allows the Bioengineers to specialise in four advanced focused areas: 

 a) Biomedical Engineering aimed at gaining expertise in the areas of diagnostics, therapeutic and 

assistive support for healthcare applications.  

b) Agricultural Automation Technology aimed at providing automation and assistive support to 

agricultural practices.  

c) Environmental Science and Engineering aimed at training bioengineers to develop environment 

friendly processing technologies involving bio-organisms. 

d) Computational Bioengineering aimed at both developing algorithms and models to understand 

biological systems and processes.  

The curriculum will impart training to budding students that will cater to the requirements of Bio-based 

industries. At IIT Mandi, a student needs to complete 160 credits for B.Tech in 4 years and 70 credits for 

M.Tech in two years. The integrated dual degree programme in Bioengineering allows the students to go 

through a rigorous framework of core courses at Bachelors and Masters level and a comprehensive and 

detailed project and dissertation work which allows a student to graduate in 5 years with a B.Tech-

M.Tech integrated dual degree earning 206 credits. 

M.Tech Specializations:  

1. Biomedical Engineering 

2. Agro-Technology 

3. Environmental Science and Engineering 

4. Computational Bioengineering 

A student can choose to take courses across specializations. In such a case, he/she will be awarded 

M.Tech in Bioengineering without any specialization. 



 

Selection: Students will be selected through Joint Entrance (Advanced) Examination. 

Provision of Scholarship in 5
th

 year: Students are eligible for HTRA in the 5
th
 year as per existing IIT 

Mandi norms for integrated M.Tech programmes. 

Duration: 10 semesters. The degrees B.Tech in Bioengineering and M.Tech in specialised areas 

(Biomedical Engineering/Agro-Technology/Environmental Science and Engineering/Computational 

Bioengineering) will be awarded on completion of M.Tech. A student can choose to take courses across 

specializations. In such a case, he/she will be awarded M.Tech in Bioengineering without any 

specialization. 

Objectives of the programme: 

1. Assimilate knowledge of physical, mathematical and biological sciences together with 

engineering principles for the development of diagnostic, therapeutic and assistive technologies 

as well as developing algorithms and models to understand biological systems and processes. 

2. Train manpower for industries dedicated to technologies applied to biological systems. 

3. Develop manpower to apply engineering concepts and techniques to the investigation and 

exploration of biological processes. 

4. Train manpower capable of solving problems related to preventive medical approaches, 

automation based agricultural practices, environmental friendly bioprocesses and computational 

techniques for understanding biological systems. 

How is this programme different? 

1. Strong engineering emphasis. 

2. Freedom to choose between multiple specializations. 

3. Industrial involvement in teaching courses. 

4. Wide market opportunities. 

 

Branch change policy: The existing branch change policy at IIT Mandi will be applicable to students 

enrolled in the IDD (Bioengineering) programme. 

 

Exit option: There is no exit option available after 4
th
 year for a single B.Tech degree in Bioengineering. 

This is in compliance with the existing practises of IIT s towards Integrated Dual Degree programmes. 

 

  

Graduation requirements: 

1. A student can complete B.Tech (Bioengineering) and M.Tech in X (X=Biomedical Engineering/Agro 

Technology/Environmental Science and Engineering/Computational Bioengineering) if he/she has 

earned 206 credits comprising of: 

a. 76 credits of institute core,  

b. 33 credits of discipline core,  

c. 22 credits of free electives,  



d. 5 credits of humanities electives,  

e. 9 credits of M.Tech core and  

f. 21 credits of M.Tech discipline electives,  

g. 1 credit of Technical Communication,  

h. 1 credit of Bioethics and Regulatory Affairs,  

i. 4 credits of Mini project, Term Paper and Seminar, and 

j. 34 credits of M.Tech dissertation. 

2. In case a student chooses courses belonging to different baskets of M.Tech core and discipline 

electives, he/she can earn an M.Tech degree in Bioengineering only. 

3. A student intending to do B.Tech (Hons.) in Bioengineering instead of B.Tech in Bioengineering is 

permitted to do so as per IIT Mandi norms. 

 

 Core faculty members: 

1. Dr. Tulika Yadav (Spl: Bioinformatics, next generation sequencing technologies) 

2. Dr. Shyam Kumar Masakapalli (Spl: Metabolic Systems Biology – Metabolomics and Fluxomics, 

NMR and GC-MS) 

3. Dr. Amit Prasad (Spl: Immunology and microbiology) 

4. Dr. Prosenjit Mondal (Spl: Molecular endocrinology and metabolism) 

5. Dr. Amit Jaiswal (Spl: Nanobiotechnology) 

6. Dr. Rajanish Giri (Spl: Biophysics and protein folding, T Cell Engineering, Protein Engineering) 

7. Dr. Sarita Azad (Spl: Epidemics and Bio-surveillance) 

8. Dr. Syed Abbas (Spl: Ecological modelling) 

9. Dr. Rajesh Ghosh (Spl: Biomechanics) 

10. Dr. Mohammed Talha (Spl: Biomechanics) 

11. Dr. Sunny Zafar (Spl: Biomechanics) 

12. Dr. Gaurav Bhutani (Spl: Biomechanics) 

13. Dr. Anil Kr. Sao (Spl: Medical Image Analysis) 

14. Dr. Arnav Bhavsar (Spl: Medical Image Analysis) 

15. Dr. Aditya Nigam (Spl: Medical Image Analysis) 

16. Dr. Renu Rameshan (Spl: Medical Image Analysis) 

17. Dr. Srikant Srinivasan (Spl: IoT, Plant phenotyping) 

18. Prof. Ajit Annachhatre (Spl: Environmental Science and Engineering) 

19. Dr. Shubhajit Roy Chowdhury (Spl: Biomedical Systems) 

 

 

 

  



Curriculum: 

Semester I 

Course Code  L-T-P-C  Course Name  

IC110  2.5-0.5-0-3  Engineering Mathematics  

IC152  3-0-3-4  Data Science I  

IC160  3-0-0-3  Electrical Systems Around Us  

IC160P  0-0-3-2  Electrical Systems Around Us Lab  

IC140  2-0-3-4  Graphics for Design  
IC101P  0-0-3-2  Reverse Engineering  

HS106  3-0-0-3  English I  

HS10X  1-0-0-1  Creative Understanding  

Total  22 credits   

 

Semester II 

Course Code  L-T-P-C  Course Name  
IC111  2.5-0.5-0-3  Linear Algebra  
IC141  2-0-0-2  Product Realization Technology  

IC141P  0-0-3-2  Product Realization Technology Lab  
IC161  3-0-0-3  Applied Electronics  

IC161P  0-0-3-2  Applied Electronics Lab  
IC252  3-0-2-4  Data Science II  

HSXX1 3-0-0-3 HSS Language competence basket course 

IC142  3-0-0-3  Engineering Thermodynamics  

Total  22 credits   
 

Semester III 

Course Code  L-T-P-C  Course Name  
IC260  2.5-0.5-0-3  Signals and systems  

(Engg. Science basket) 
IC136 3-0-0-3  Understanding Biotechnology and its applications 

(Science II basket)  

IC2XX  2-0-2-3  Data Science III  
IC240  2.5-0.5-0-3  Mechanics of Rigid Bodies  

BEXX1 3-0-2-4  Biology-I 

BEXX2 2-0-2-3  Biology-II  
HSXX2 3-0-0-3  HSS Communication Skills basket course  
Total  22 credits   

 

Semester IV 

Course Code  L-T-P-C  Course Name  

IC201P  0-0-6-4  Design Practicum  



BEXX3 2-0-2-3  Biology-III  

BEXX4  3-0-2-4  Physics and modeling of biological systems 

BEXX5  2-0-2-3  Computational Biology 

BEXX6 3-0-2-4 Biostatistics 

BEXX7  3-0-2-4  Biomechanics 

Total  22 credits   

 

Semester V 

Course Code  L-T-P-C  Course Name  

IC221 3-0-0-3 Foundations of Electrodynamics 

IC241 3-0-0-3 Material Science for Engineers 

(Science I basket course) 

BEXX8 1-0-0-1 Bioethics and Regulatory affairs 

BEXX9 3-0-2-4 Biomaterials 

BEXX10  3-0-2-4  Biosensing and Bioinstrumentation  

HSXX3 3-0-0-3 HSS basket course 

BEMC1 3-0-0-3 M.Tech Core-I 

Total  21 credits   

 

Semester VI 

Course Code  L-T-P-C  Course Name  

IC222P 0-0-3-2 Physics Practicum 

BEMC2  3-0-0-3  M.Tech Core-II  

BEMC3 3-0-0-3 M.Tech Core-III 

BEXE1 3-0-0-3  Discipline Elective-I 

BEXE2 3-0-0-3  Discipline  Elective-II 

BEXE3 3-0-0-3 Discipline Elective-III 

FEXX1  3-0-0-3  Free Elective-I  

Total  20 credits   

 

 

Semester VII 

Course Code  L-T-P-C  Course Name  

ITXX1  0-0-2-2  Industrial Internship  

BEXE4 3-0-0-3 Discipline Elective-IV 

BEXE5 3-0-0-3  Discipline Elective-V  

BEXE6  3-0-0-3  Discipline Elective-VI 

HSXE1  3-0-0-3  HSS Elective-I  

FEXX2  3-0-0-3  Free Elective-II  



FEXX3  3-0-0-3  Free Elective-III  

HS541  1-0-0-1  Technical Communication  

Total  21 credits   

 

Semester VIII 

Course Code  L-T-P-C  Course Name  

BEXE7  3-0-0-3  Discipline Elective-VII 

FEXX4  3-0-0-3  Free Elective-IV  

FEXX5  3-0-0-3  Free Elective-V  

FEXX6  3-0-0-3  Free Elective-VI 

FEXX7 4-0-0-4 Free Elective VII 

BEXE8  0-0-8-4  Mini Project, Term Paper and Seminar  

HSXX5  2-0-0-2  HSS Elective-II 

Total  22 credits   

 

Semester IX 

Course Code L-T-P-C Course Name 

BEXE9 0-0-34-17 M.Tech Project-1 

Total 17 credits  

 

Semester X 

Course Code L-T-P-C Course Name 

BEXE10 0-0-34-17 M.Tech Project-2 

Total 17 credits  

 

Total: 206 Credits 

 

 

Compulsory IC courses in Baskets: 

Science I: 

Material Science for Engineers 

 

Science II:  

Understanding Biotechnology and its applications 



 

Engineering Science: 

Signals and Systems 

 

M.Tech Core courses and Electives leading to specializations: 

A. Biomedical Engineering: 

M.Tech Core:  

1. Anatomy and Physiology 

2. Biomedical Systems (existing) 

3. Analytical biotechniques (existing) 

 

Discipline Electives (any seven): 

1. Medical Imaging Systems and Analysis 

2. Medical Devices and Packaging 

3. Biomedical Instrumentation 

4. Embedded Systems (existing) 

5. Neuroscience and Cognitive Science 

6. Optical Microscopy  

7. Next generation biomanufacturing 

8. Tissue Engineering 

9. Regenerative Medicine 

10. Nanobiotechnology (existing) 

11. Biomedical Image and Signal Analysis 

12. Biosolid Mechanics 

13. Biofluid mechanics 

 

B. Agro-Technology: 

M.Tech Core: 

1. Precision Farming 

2. IoT for agriculture 

3. Agricultural Biotechnology 

Discipline Electives (any seven): 

1. Plant phenotyping 

2. Machine learning for plant phenotyping 

3. Plant genotyping 

4. Embedded Systems 

 



5. Bioprocess Technology 

6. Post-harvest technology and managment 

7. Design of farm machinery/Farm mechanisation 

8. Agroresidue management 

9. Green House Technology 

10. Storage and enhancing shelf life 

11. Food processing technologies and devices 

12. Agro-cultivation technologies (Hydroponics, Aquaponics etc) 

13. Technology for Agribusiness and marketing of produces 

14. Irrigation technologies 

 

C. Environmental Science and Engineering: 

M.Tech Core: 

1. Microbiology for environmental applications 

2. Environment friendly bioprocesses 

3. Environmental biotechnology practicum 

 

Discipline Electives (any seven): 

1. Solid waste management 

2. Waste water management 

3. Air pollution control techniques 

4. Waste reuse and recycle 

5. Toxic and hazardous waste management 

6. Water quality management 

7. Modeling of waste water treatment system 

8. Environmental quality management 

 
 

D. Computational Bioengineering: 

 

M.Tech Core: 

1. Bioinformatics 

2. Analysis and Design of Algorithms 

3. Biological modeling and simulation 

 

 

Discipline Electives (any seven): 

1. Next generation sequencing 

2. Biomedical Image and Signal Analysis 

3. Computational Neuroscience 

4. Deep learning 

5. Pattern Recognition 



 



 

 

Reviewers’comments: 

1. Dr. Atul Minhas, Macquarie University, Australia 

 

Atul Minhas atul.minhas@mq.edu.au via iitmandi.ac.in  
 

Wed, Dec 5, 

2018, 2:29 AM 

  

 
to Shubhajit 

 
 

Dear Dr Shubhajit, 

 

Congratulations on thinking about Bioengineering at IIT Mandi. It is certainly a major in very high demand. I have 

some quick comments 

 

(1) Introduce at least one course per semester related with biomedical engineering 

 at the moment there is no biomedical engineering course in semester 1 and 2 

 Like MBBS 1st year, physiology must be taught in 1st year (may be 1st semester and 2nd semester courses 

as Physiology-I and Physiology-II, respectively 

 Anatomy as a separate course can come in semester III and Systems Biology in semester 4 

 Semester V is very heavy, full of biomedical engineering courses, I do not know what will you cover 

in Bomputational Biology, however Biostatistics must be a separate course. So, you might want to 

move Biomedical Measurements and Instrumentation to second year (semester 4?) 

 Ethical Issues in Biomedical Engineering must be taught in early stage (may be semester V), because this 

is the course which really inculcates the feeling of biomedical engineering to students. Otherwise, they would never 

understand the key difference between biomedical engineering and other engineering streams. 

 

(2) Biomedical Technology 

 What is the difference in the course contents between Control Systems and Biomedical Systems? Control 

Systems in biomedical engineering cannot be case as the typical course for electrical/electronics engineers. It must 

be Biomedical Systems and Control (refer to IIT Madras's course for MTech students).  

 What are you covering in Medical Imaging? I recommend you make it Medical Imaging Systems (X-

ray, CT, PET, SPECT, MRI, Ultrasound). I am teaching this course at the monent in Macquarie.  

 I do not see any explicit course in Medical Image Processing (which is expertise of Anil and others).  

 

Other specializations in your MTech are not my area, so I cannot comment on them. 
 

Hope my comments were helpful. Happy to help more if you are planning to work on these comments.  

 

With warm regards, 

 

Atul Singh Minhas 

Senior Lecturer in Biomedical Engineering 

 

School of Engineering - EMC building, Room No 109 (1st floor) 

Faculty of Science and Engineering, Macquarie University, North Ryde, Sydney, NSW 2109, Australia. 

https://support.google.com/mail/answer/1311182?hl=en


  

M: +61 413 208 001 

T:   +61 2 9850 9096 

Url: https://researchers.mq.edu.au/en/persons/atul-minhas 

 

2. Prof. Prasun Kumar Roy, IIT BHU, Varanasi 

Dr. P K Roy <pkroy.bme@iitbhu.ac.in> 
 

Sat, Dec 8, 

2018, 8:02 

AM 

  

 

to src 

 
 

Dear Dr Roy Chowdhury, 

 

Thank you for your mail about your new schema for the IDD Bio-Engg. program. 

 

The proposal indeed looks attractive. 

 

I think some points might be considered. 

 

Recently, after the breakthroughs of the international initiatives as the  Human Genome program and the 

Personalized Medicine Program, the discipline of Bio-Engineering has spawned such that there is equal importance 

to all the 3 components of the discipline: Biology, Medicine, Engineering.    

 

It would be nice to give also give a good emphasis to both Biology as well as to Medicine (particularly diagnostic 

and therapeutics) aspects right from the initial year of your program. The program appears more loaded towards the 

"Engineering" fields. I think shifting some programs between the years may be needed, which I mention later.   

 

Your effective teaching program is 4 years (the 5th year is for only MTech thesis). 

 

In that teaching program's first 50% duration (i.e. the first 2 years), the course deals mainly with Engineering and 

allied fields, as Basic engineering/I.T./Computing/Physical sciences,. Basic Biology and Basic Medical areas may 

now be considered. From the bioscience perspective, in the first 2 years, you have only 2 biology subjects, buth they 

are more technology/mathematics oriented, as Bio-"technology", and Systems Biology (this field is mostly Bio-

mathematics).  

 

It may be preferable to have courses in core biology in the first 2 years from the beginning, and at least 1 biological 

subject every semester. Is it possible to have a foundational course on "Molecular Biology and Genetics" in your 

First year (Genetics, DNA, RNA and Ribosome machine is very exciting to younsters I find, if put from an 

"algorithm' and "machine" perspective). Also, is it possible to shift your "Cell biology and cellular processes" 

subject to the Second year (Medical students do similar courses in first year, after school). 

 

We are having the Indian Academy of Neuroscience annual conference, in AIIMS Delhi, next November, 2019 (we 

organized this years conference here at BHU here last month). Your faculty and students are welcome to 

participate  (http://neuroscienceacademy.org.in/joinacademy.php#) 

 

Hope this may be useful to you.   

 

It is a very good initiative that you are doing. 

 

All the best, 

 

https://researchers.mq.edu.au/en/persons/atul-minhas
http://neuroscienceacademy.org.in/joinacademy.php


Prasun 

 

--- 

Prof. Prasun Kumar Roy, MBBS, MRCR, FRSM, PhD;    J.N. Tata Innovation Fellow (DBT, GOI).     

                                         FNAE, FNASc, FNAMedSc.     

Professor,   

Neuroscience & Neuro-Imaging Laboratory, 

School of Bio - Medical Engineering,    

Indian Institute of Technology, I. I. T.;   

Banaras Hindu University (B.H.U.). 

Varanasi 221 005,  U.P.,  India.       Email: pkroy.bme@iitbhu.ac.in,      Cell 99108-31172. 

 

Council Member, CTSI, International Neuroinformatics Coordination Facility, Karolinska Institute, Stockholm. 

Principal Investigator, National Consortium Program (Multimodal Brain Imaging), Ministry of I.T., Govt. of India. 

Former Director, Incharge & Professor, National Brain Research Centre, NBRC-Deemed University, DBT, GOI; 

Gurgaon (Delhi).  

 

 

3. Prof. M. Manivannan, IIT Madras 

Manivannan M mani@iitm.ac.in via iitmandi.ac.in  
 

Wed, Dec 19, 

2018, 8:49 PM 

  

 
to Shubhajit 

 
 

Nice Curriculum designed, congratulations. 

 

Few minor suggestions: 

 

V, VI semesters can have few specialization labs such as (a) Biomedical Instrumentation Lab, Biomechanics Lab, 

(b) Systems Biology Lab, Omics Lab, (c) Biosensors Lab, Nanotechnoligy lab. 

 

Can you think of adding a biomaterials course. 

 

Can you think of adding a ANalog and Digital Circuits  course 

 

Can you think of adding a modeling and simulation course 

 

In summary, I am for master level programme alone,  with various specialization as designed. 

 

Hope this is useful. 

 

-M Manivannan 

 

 

 

 

--- 

Dr.M.Manivannan 

Touch Lab 

Biomedical Engineering Group 

Department of Applied Mechanics 

IIT Madras - Chennai-36 

 

http://apm.iitm.ac.in/biomedical/mani 

mailto:pkroy.bme@iitbhu.ac.in
https://support.google.com/mail/answer/1311182?hl=en
http://apm.iitm.ac.in/biomedical/mani


http://apm.iitm.ac.in/biomedical/touchlab 

https://scholar.google.co.in/citations?user=-a9uJFYAAAAJ&hl=en 

http://apm.iitm.ac.in/biomedical/touchlab
https://scholar.google.co.in/citations?user=-a9uJFYAAAAJ&hl=en


(Proposed in 60th BoA meeting on 30th June 2025) 

B.Tech. Bioengineering Curriculum for Exit Option 

[Intended for 2022 intake students exiting from Integrated BTech-

MTech Bioengineering to BTech Bioengineering] 

Note 1: Changed 206 credits of IDD to 160 credits for BTech  

Note 2: Added list of DE courses 

Table 1: Credit Distribution for Exit Option 

Division Subdivision Credits 

IC Core Courses Compulsory  39 

 Basket 6 

 HSS 12 

 IKS 3 

Discipline Courses Discipline Core 42 

 Discipline Electives 24 

Electives Free Electives 22 

 MTP + ISTP or equivalent 12 

TOTAL  160 

 

Table 2: List of IC Courses  

Course No. Course name Credits 

IC010 Internship 2 

IC102P Foundations of Design Practicum 4 

IC112 Calculus 2 

IC113 Complex and Vector Calculus 2 

IC114 Linear Algebra 2 

IC115 ODE and Integral Transform 2 

IC140 Graphics for Design 4 

IC152 Introduction to Python and Data Science 4 

IC161 Applied Electronics 3 

IC161P Applied Electronics Lab 2 

IC202P Design Practicum 3 

IC222P Physics Practicum/ Practicals 2 

IC252 Probability and Statistics 4 

IC272 Data Science III 3 

TOTAL  39 

 

Table 3: List of IC Basket Courses 

Course No. Course name Credits 

IC136 Understanding Biotechnology and its Application 3 

IC240 Mechanics of Rigid Bodies 3 

TOTAL  6 
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Table 4: List of IKS Courses 

Course No. Course name Credits 

IC181 Introduction to Consciousness and Holistic Wellbeing 3 

TOTAL  3 

 

Table 5: List of Discipline Core Courses 

Course No. Course name Credits 

BE101P Reverse Engineering for Bioengineers 1 

BE201 Cell Biology 4 

BE202 Biochemistry and Molecular Biology 4 

BE203 Enzymology and Bioprocessing 4  

BE301 Biomechanics 4 

BE303 Applied Biostatistics 4 

BE304 Bioinformatics 4 

BE305 Bioethics and Regulatory Affairs 1 

BE306 Genetic Engineering: Principles and Applications 4 

BE308 Introduction to biomanufacturing 4 

BE309 Biosensing and Bioinstrumentation 4 

BE310 Biomaterials 4 

TOTAL  42 

 

Table 6: List of Discipline Electives for BTech Bioengineering 

Note: All non-Core Courses from SBB (BEXXX or BYXXX) of level 3 and above can be chosen as 

discipline electives. Following courses from other departments can also be chosen as discipline 

electives. Additionally, any other course with the approval of course coordinator can also be chosen 

as discipline elective. 

Course No. Course Name Relation to 'Bioengineering' 

BEXXX 
Any non-core 
Bioengineering Course 

Must be of level 3 or higher 

BYXXX 
Any Biotechnology 
Course 

Must be of level 3 or higher 

AR506 Cognitive Robotics 
Architecture of brain, theories of intelligence, human-
robot interaction 

CE521 
Ecology and 
Environment 
Microbiology 

Ecology and Microbiology 

CE559 
Biological Wastewater 
Treatment 

Biological growth kinetics, Biofilms, Biogas 

CS212 Design of Algorithms   



CS309 
Introduction to 
Databases 

 Important for handling large biological datasets 

CS606 
Computational 
Modeling of Social 
Systems 

Modeling epidemics like HIV/ AIDS 

CS671 
Deep Learning and its 
applications 

Artificial neurons, Computational models of neurons, 
Structure of neural networks  

CY344 
Food chemistry: 
Processing, Preservation 
and Storage 

Proteins, Carbohydrates, Lipids, Enzymes, Vitamins, 
Minerals 

CY550 Bioinspired Materials 
biomimetic, self-assembly, self-replication, biofuels, 
tissue engineering 

CY642 
Molecular and Bio-
electronics 

DNA sensors, biofuel cells, bio-nano hybrid systems for 
electronic devices 

CY643 
Advanced Analytical 
Techniques 

Microscopy (SEM, AFM), Spectroscopy (Absorption, 
Emission), Purification (HPLC)  

CY644 Bioinorganic chemistry 
Na-K ion pump, oxygen transport (haemoglobin), electron 
transport (cytochromes) 

CY670 

Fluorescence 
spectroscopy, 
microscopy and 
applications 

Confocal microscopy, FRET, FLIM, FCS, TIRF 

DS201 
Data Handling and 
Visualization 

Data collection (sampling), Pre-processing 
(normalization), Representation (curve-fitting, histogram) 

DS303 
Statistical foundations 
of data science 

Probability density, Autocorrelation, Bayesian network, 
Random variables, Markov and Poisson process 

DS313 
Statistical foundations 
of data science 

Probability density, Autocorrelation, Bayesian network, 
Random variables, Markov and Poisson process 

EE305 Digital Signal Processing 
Sampling, Filtering, Transforms (Discrete & Fast Fourier 
Transform, Wavelets) 

EE314 Digital Signal Processing 
Sampling, Filtering, Transforms (Discrete & Fast Fourier 
Transform, Wavelets) 

EE516 Biomedical Systems 
Sensing (ECG, EEG, EMG, ERG, ENG), Signal processing, 
Embedded systems, Ethics 

EE574 
Biomedical Signal and 
Image Analysis 

electrophysiology (ECG, EEG, EMG), medical imaging 
(ultrasound, X-ray, CT, MRI, PET) 

EE608 Digital Image Processing 
Thresholding, Segmentation, Smoothing, Sharpening, 
Edge detection 



EEXXX 
Medical Imaging and 
Applications 

X-ray, CT-scan, MRI, ultrasound image processing 

IK502 
Introduction to Bio-
signals 

Brain signals, Cardiac signals, Muscle signals, Pulse 
signals, blood pressure etc. 

IK507 
Neuroscience and 
Mental Health 

Nervous system, Neuropsychology, Mental Health 
Disorders 

IK510 Cognitive Neuroscience 
Nervous system, sensation, perception, attention, 
memory, emotions, etc. 

IK511 Science of Ayurveda 
Ayurveda and Western medicine, Ayurvedic 
pharmacology, diet and nutrition, etc. 

MA621 
Modeling Population 
Dynamics 

Population growth models, predator-prey systems, single- 
and multi- species communities  

MA650 
Mathematical Models 
for Infectious Diseases 

Dynamics of viral and bacterial infections, deterministic 
and stochastic models 

ME527 Biofluid Dynamics 
Circulation in heart, blood vessels, lymphatics vessels. 
Flow in lungs, upper & lower airways 

ME612 
Introduction to Bio-
materials 

Structure & properties of biological cells & tissues; cell-
material interactions; biocompatibility 

ME622 
Biomechanics of 
Musculoskeletal System 

Biomechanics of bone, articular cartilage, muscle, tendon, 
ligament, joints. Gait analysis. 

MT506 Biomaterials 
Types of biomaterials, cell interactions, application in 
medical conditions 

 

 



hp
Typewritten text
Annexure J






