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No of students who have attended various certificate / add on / value added courses 

Session 2015-16 to 2019-20 

2015-16 

 

Name of Add on 

/Certificate programs 
offered 

 

Course Code 
(if any) 

 

 

Year of 

offering 

 
No. of times 

offered during 

the same year 

 

 

Duration 

of course 

 
Number of 

students enrolled 

in the year 

Number of 
Students 

completing 

the course in 

the year 

Spoken Tutorial IIT       

Bombay (MHRD N       

Delhi)       

An initiative of       

National Mission on       

Education through       

Information and       

Communication       

Technology (NME-ICT),       

MHRD, Government of       

India to promote IT       

literacy through open       

source software.       

The Directorate of       

Technical Education       

Madhya Pradesh in       

association with Spoken       

Tutorial Project Team of       

IIT Mumbai Certificate   FULL   

 course 2015-16 ONCE SESSION 926 926 

Bio Membrane models: 
An Interface with Drug 
delivery Systems By Dr. 
Kalpana singh 

 

Value 
added 
course 

 

 
2015-16 

12-08-2015 

16-11-2015 

06-02-2016 

 
 

30 

HOURS 

 

08 

10 

12 

 

08 

10 

12 
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Spoken Tutorial Spoken 
Tutorial IIT Bombay 
(MHRD N Delhi) 
An initiative of 
National Mission on 
Education through 
Information and 
Communication 
Technology (NME-ICT), 
MHRD, Government of 
India to promote IT 
literacy through open 
source software. 
The Directorate of 
Technical Education 
Madhya Pradesh in 
association with Spoken 
Tutorial Project Team of 
IIT Mumbai 

 

 

 

 

 

 

 

 

 

 

 

Certificate 
course 

 

 

 

 

 

 

 

 

 

 

 

 
 

2016-17 

 

 

 

 

 

 

 

 

 

 

 

 
 

ONCE 

 

 

 

 

 

 

 

 

 

 

 

 
FULL 

SESSION 

 

 

 

 

 

 

 

 

 

 

 

 
 

618 

 

 

 

 

 

 

 

 

 

 

 

 
 

618 

Bio Membrane models: 
An Interface with Drug 
delivery Systems By Dr. 
Kalpana singh 

 
Value 
added 

 

 
2016-17 

Recurring 

29/7/2016 
7/12/2016 

03/2/2017 

 

 
30 hours 

 

9 

12 

14 

 

9 

12 

14 

 

 

2017-18 

Bio Membrane models: 
An Interface with Drug 
delivery Systems By Dr. 
Kalpana singh 

 
Value 
added 

 

 
2017-18 

 
 

 
30 hours 

 

 
44 

 

 
44 

       

 

 

2018-19 

Computations and 
statistical Methods in 
Pharma Chemistry by 

 

MVM001 
Add on 

 
2018-19 

18/7/2018 

20/09/2018  
30 Hours 

 

34 

36 

 

34 

36 
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External Experts by Dr. 
Chandan Patel 

      

 

Add on course on NMR 
applications on 
Biomolecules 

 

 

 

MVM002 
Add on 

 

 

 
 

2018-19 

 

 
Recurring 

03/02/2019 
12/04/2019 

 

 

 
30 Hours 

 

 

 
42 

48 

 

 
42 

48 

Add on Course on 
Organic farming 

MVM003 
Add on 

 

2018-19 

11/12/2018  

30 Hours 

 

38 

 

38 

Add on Course on 
Mushroom Cultivation 
Dr. J.S. Solanki 

 

MVM004 
Add on 

 

 
2018-19 

10/12/2018 
 

 
30 Hours 

 

 
34 

 

 
34 

Add on Course on Hindi 
Bhasha me shudh 
Vartani ka prayog Dr. 
Shashi Joshi 

 

 

MVM005 
Add on 

 

 
 

2018-19 

10/10/2018 
5/11/2018 
2/1/2019 

 

 
 

30 Hours 

 

 
 

34 

 
36 

44 

56 

Add on Course relaxing 
through music: a course 
on Musical 
Instrumentation run 
with the help of external 
experts 

 

 

 
MVM006 

Add on 

 

 

 

 
2018-19 

4/10/2018 
5/12/2018 

 

 

 

 
30 Hours 

 

 

 

 
36 

 

 

 
32 

16 

Add On course on 
training for defence 
services 

 
MVM007 

Add on 

 

 
2018-19 

23/09/2018 
18/10/18 
6/2/19 

 

 
30 Hours 

 

52 

58 

62 

 

52 

58 

62 

Add course on scientific 
writing 

 

MVM010 
 16/8/2018 

9/2/2019 
 18 

16 

18 
16 

Value added course on 
Biomembrane mimetic 
models applications in 
drug delivery 

 
Value 
added 
course 

 

 
 

2018-19 

 
Recurring 
10/8/2018 
4/11/2018 

 

 
 

30 Hours 

 

 
21 

30 

 

 
21 

30 

Value added course on 
Sericulture Sh.S.L.Joshi 

Value 
added 
course 

 16/08/2018 
17/09/2018 
13/11/2018 

 36 
21 
42 

36 
21 
42 

Value added course on 
HPLC and 

Value 
added 
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cheminformatics course      

2019-20 

       

Course on Cambridge 
Lingua classes 

Certificate 
course 

2019-20 
27/09/2019 

Full 
session 

 

47 

 

29 

certificate course on 
yoga by Dr. Anurag 
Singh Titov in 
collaboration with 
Kevlyam Yoga life 
society 

 

 
Certificate 
course 

 

2019-20  
22/08/2019 
25/11/2019 
23/12/2019 

 

 

 
30 Hours 

 
30 
25 
28 

 
30 
25 
28 

Computations and 
statistical Methods in 
Chemistry add on course 
by external expert 

 
MVM001 

Add on 

 

2019-20  
20/07/2019 
25/09/2019 

 

 
30 Hours 

 
34 
36 

 
34 
36 

Add on course on NMR 
applications on 
Biomolecules 

 

Add on 
course 

 

2019-20 
05/02/2020 
15/04/2020  

30 Hours 

 

40 

45 

40 

45 

Add on Course on 
Mushroom Cultivation 

 

Add on 
course 

 

2019-20 
 

10-10-2019  
30 Hours 

 
30 

 
30 

Add on Course on 
preparation of civil 
services exam 
UDAN 

 

 

Add on 
course 

 

2019-20 
2/07/2020 

 

 
 

30 hours 

 

 
 

73 

 

 
 

73 

Add on Course relaxing 
through music: a course 
on Musical 
Instrumentation run 
with the help of external 
experts 

 

 

 
Add on 
course 

 

2019-20  

 

 

05/10/2019 
08/12/2019 

 

 

 

 
30 Hours 

 

 

 
30 

20 

 

 

 
30 

20 

Add on course on 
Scientific Writing 

 

Add on 
course 

2019-20  

19/08/2019 
10/02/2020 

 
30 Hours 

20 
18 

20 
18 

Add on course for e 
learning under Daksh 
capacity building 
programme 

 
Add on 
course 

 

2019-20 
1/10/2020 

 

 
30 hours 
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VERMI Composting course 2019-20 15/12/2019 
07/02/2020 

 30 
40 

30 
40 

ADD On course on 
NMR BY External 
expert Dr. 
S.RAGOTHAMMA 

from IISC Bengalore 
Under Srinivasulu Chair 

 

 
Add on 
course 

 

2019-20 
5/11/2020 

 

 

 

30 

HOURS 

 

 

 
56 

 

 

 
56 

Add on Course on Hindi 
Bhasha me shudh 
Vartani ka prayog 

 
Add on 
course 

2019-20 15/10/2019 
07/11/2019 
08/01/2020 

 
30 

HOURS 

34 
40 
50 

34 
40 
50 

 

Value added course on 
Bio Membrane models: 
An Interface with Drug 
delivery Systems 

 

 

Value 
added 
course 

 

2019-20  

 
15/08/2019 
19/11/2019 

 

 

 
30 Hours 

 

 

 

20 

25 

 

 

 

20 

25 

Value added course on 
HPLC and 
cheminformatics 

 

Value 
added 
course 

2019-20 
 
02-08-2020 

 

 
30 hours 

 
19 

 
19 
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GOVT. MADHAV SCIENCE PG COLLEGE UJJAIN MP 

A GRADE ACCREDITED THROUGH NAAC 
 
 
 

SWAVLAMBAN 

THE BUSINESS 
INCUBATION 

CENTRE 

 

 
ADD ON COURSE 

ON 
Mushroom cultivation 

Starts 
12/10/2018 

 
 
 

Contact 
Dr. Jeeven Singh Solanki 

Department of pharmaceutical 
Chemistry 

LAST DATE TO REGISTER 

10/10/2018 
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Under flagship 
program 

 

UTSAV 

ADD ON COURSE 
RELAXING THROUGH 

MUSIC: A COURSE ON 
MUSICAL 
INSTRUMENTATION 

MUSICAL 

INSTRUMENTS 

☐ FLUET 

☐ TABLA 

☐ SYNTHESIZER 

☐ KEY BOARD 

DURATION 
 

☐ 30 HOUR COURSE 

☐ ON WEEKENDS 

☐ CERTIFICATES WILL BE PROVIDED 

☐ BRING YOUR OWN INSTRUMENT 

☐ MAXIMUM SEATS 50 

COURSE STARTS ☐ 04TH OCTOBER 2018 

☐ 5TH DECEMBER 2018 

☐ FOR INHOUSE STUDENTS ONLY NO OTSIDERS 
ALLOWED 
EXPERT SUPPORT PROVIDED (EXTERNAL) 

OTHERS ☐ LAST DATE TO REGISTER 1ST OCTOBER 1ST DECEMBER 

☐ REGISTER PERSONALLY IN CHEMISTRY DEPARTMENT 

☐ VENUE CONFERENCE HALL 

 
COORDINATOR : MR. HARISH PODDAR 

VIKRAM ALANKARAN AWARDEE 
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ADD ON COURSE 

COMPUTATIONS AND STATISTICAL METHODS IN PHARMACEUTICAL 

CHEMISTRY 

 

COORDINATORS: 

DR. JEEVEN SINGH SOALNKI 

SMT KOMAL CHELARAMANI 

Batch Starts: 18/07/2018 

20/09/2018 
 

Batch Strength @ 40 

 
Register personally in 

Pharmaceutical Chemistry 

Department 

Registration Open from 

01/07/2018 

to 10/07/2018 
 
 
 
 
 

➢ Special focus on Potential Energy 

Surfaces 
➢ Basis Sets 

➢ Differential Functional Theory 

 
 
 

PURE 
Flagship 
Program 

Certificates will be provided to students 

upon clearing the evaluative exam 

Evaluation Procedure to be declared by the 

Coordinators 

Duration 30 hours 

GOVT. MADHAV SCIENCE PG COLLEGE UAJRJAPAINNBHARDWAJ 
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वहि   दी भाषा म     श  द्ध वततवन का 

प्रयोग अवतररक्त पाठ्यक्रम 

अववध 30 घि   ट   

प्रारम्भ 10/10/2018 

05/11/2018 

02/01/2019 

क  ल उपलब्ध स्थान 60 @ समूह 

सि   योजक ड   शवश जोश ी 

profshashijoshi@g

mail.com 

 

 
श ासक ीय माधव 

ववज्ञ ान स्नातकोत्तर 

महाववद्यालय उजै्जन 

NAAC द्वारा A ग्र ड प्राप्त 
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A course on how to write scientific papers for publication in good scientific journals of repute 

➢ Expert Support 
➢ Template Information 
➢ Bibliography Styles 

 
 
 
 
 
 
 
 
 

BLENDED MODE 
ONLINE & PERSONAL 

APPEARENCE 

 
CERTIFICATE ON THE 

BASIS OF EVALUATION 

PUBLICATION HELP FOR 
THE FIRST PAPER AFTER 

COURSE 
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SCIENTIFIC WRITING 

30 HOUR ADD ON COURSE 
FOR PG STUDENTS 

& RESEARCH SCHOLARS 

PURE 
PUrsuit of 
Research 
Excellence 

LIMITED SEATS @ 20 BATCH 
RECURRING FOR TWO BATCHES 16TH AUGUST 2018 & 09TH FEBRUARY 2019 

 

COURSE COORDINATOR : DR. KALPANA SINGH Contact at singhkalpana297@gmail.com 9713389538 
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c c 

 
 

GOVT. MADHAV SCIENCE PG 

COLLEGE UJJAIN 
A GRADE ACCREDITED THROUGH NAAC 

 
 

 

• RECURRING COURSE 

• STARTING 18TH JULY 

24TH AUGUST 

26 NOVEMBER 

28TH DECEMBER 

• 3 DAYS A WEEK MORNING 7 TO 9AM 

• VENUE: GYMNASIUM HALL 

EEHSaS 
Earth 

Environment 

Health 

Society and 

Surroundings 

Flagship 

program 

• WHO CAN ATTEND: STUDENTS FROM UG AND PG CLASSES 

• COURSE FOR FACULTY UNDER CONSIDERATION 

 
 
 
 
 

SPECIAL SUPPORT DR. BABITA SINGH 

FROM KEVLYAM YOGA LIFE SOCIETY 

Stress management 

through yoga 

30 hour add on course 

Contact course coordinator 

Dr. Anurag Singh Titov 

anurag.singh1961@gmail.com 
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30 HOUR ADD 

ON COURSE 

18/10/2018 

23/09/2018 

06/02/2019 

ENTRY TO DEFENCE SERVICES 

CONTACT DR. REKHA NAGWANSHI 

CARE TAKER NCC 

rekha.nagwanshi@gmail.com 

9893712713 
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GOVT. MADHAV SCIENCE PG COLLEGE UJJAIN 

A GRADE ACCREDITED THROUGH NAAC 

 

COURSE ESSENTIALS  

COURSE COORDINATOR Dr. M.K.Makkad 

Prof. Chemistry 

 
 

COURSE STARTING ON 03RD FEBRUARY 2019 

12th APRIL 2019 

   
 

 
30 HOUR ADD ON COURSE 

NMR APPLICATIONS ON 

BIOMOLECULES 

 
CONTACT US  

Chemistry Department: 4.00pm to 5.oopm 

Advanced Instrumentation Laboratory 

Weekdays Monday, Wednesday, Friday 
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ORGANIZED UNDER THE 
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PURE 
(PUrsuit of Research 
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With Support from ViSTAR 

Vigyan for Society Transfprmation by Application of Research 

Flagship programme 

 

 

ADD ON 
COURSE 
ORGANIC FARMING 
CERTIFICATE POLICY: 

Certificates will be provided to successful candidates after 

submitting an assignment as and when declared by the course 

coordinator 

 
 
 
 
 

30 HOUR COURSE 

LIMITED SEATS 

BATCH SIZE 40 

BATCH STARTS 

12/11/2018 

 
REGISTER TILL 

05/11/2018 

TWO HOURS @ 

WEEKEND 

SATURDAY & 

SUNDAY 

MORNING 

7AM TO 9AM 

 

 
 

ORGANIZERS 

FUTURE FARMER’S CLUB 

COORDINATOR 

DR. J.S.SOLANKI 

CONTACT 

solankijeSeivgnaant8ur@e Ngmot aViel.rcifoiemd 
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Value added Course on HPLC and Cheminformatics  

 



 

 

SESSION 2015-16 Recurring value added course 

 

CERTIFICATE COURSES / VALUE ADDED / ADD ON COURSES  

Following mode of evaluation is approved by the academic counselling cell on the basis of proposal submitted by the course coordinator 

 

Course Coordinator: Dr. Kalpana Singh 

 

 

 

 

 

 

 

 

 

 

Sr. No. Course Mode of Evaluation 

1. Biomembrane Models: An Interface with drug delivery systems Quiz (Mid-Course) 

Assignment based presentation 



 

SESSION 2016-17 Recurring value added course 

 

CERTIFICATE COURSES / VALUE ADDED / ADD ON COURSES  

Following mode of evaluation is approved by the academic counselling cell on the basis of proposal submitted by the course coordinator 

 

Course Coordinator: Dr. Kalpana Singh 

 

 

 

 

 

 

 

 

 

 

 

Sr. No. Course Mode of Evaluation 

1. Biomembrane Models: An Interface with drug delivery systems Quiz (Mid-Course) 

Assignment based presentation 



 

SESSION 2017-18 Recurring value added course 

 

CERTIFICATE COURSES / VALUE ADDED / ADD ON COURSES  

Following mode of evaluation is approved by the academic counselling cell on the basis of proposal submitted by the course coordinator 

 

Course Coordinator: Dr. Kalpana Singh 

 

 

 

 

 

 

 

 

 

 

 

Sr. No. Course Mode of Evaluation 

1. Biomembrane Models: An Interface with drug delivery systems Quiz (Mid-Course) 

Assignment based presentation 



 

 

SESSION 2018-19 Recurring/ one time certificate & Value added courses 

 

CERTIFICATE COURSES / VALUE ADDED 

Following mode of evaluation is approved by the academic counselling cell on the basis of proposal submitted by the course coordinator 

 

 

 

 

 

 

Sr. No. Course Mode of Evaluation 

1. Biomembrane Models: An Interface with drug delivery systems Quiz (Mid-Course) 

Assignment based presentation 

2 Computations and statistical Methods in Pharma Chemistry Simulative test(in silico modelling) 

3 Add on Course NMR Applications In Biomolecules Written exam OBJECTIVE/ SHORT ANSWER TYPE 

4 Add on Course Organic Farming Hands on exercises 

5 Add On Course Mushroom Cultivation Hands on exercises 

6 Add on Course Hindi Bhasha me shudh vartani ka prayog ASSIGNMENT 

7 Add on Course Relaxing through Music Demonstrations 

8 Add on Course Training for defence services Short test 

9 Add on Course on Scientific Writing Writing a model paper 

10 Value added course Sericulture  DEMONSTRATION 

11 Value Added course on HPLC and cHEMINFORMATICS PROBLEM SOLVING  



 

SESSION 2019- 20 recurring/ one time certificate & Value added courses 

CERTIFICATE COURSES / VALUE ADDED 

Following mode of evaluation is approved by the academic counselling cell on the basis of proposal submitted by the course coordinator 

 

 

 

Sr. No. Course Mode of Evaluation 

1. Biomembrane Models: An Interface with drug delivery systems Quiz (Mid-Course) 

Assignment based presentation 

2 Computations and statistical Methods in Pharma Chemistry Simulative test(in silico modelling) 

3 Add on Course NMR Applications In Biomolecules Written exam OBJECTIVE/ SHORT ANSWER TYPE 

4 Add On Course Mushroom Cultivation Hands on exercises 

5 Add on Course Hindi Bhasha me shudh vartani ka prayog ASSIGNMENT 

6 Add on Course Relaxing through Music Demonstrations 

7 Add on Course on Scientific Writing Writing a model paper 

8 Value Added course on HPLC and cheminformatics PROBLEM SOLVING  

9 Certificate course Cambria Lingua Classes Examination (Cambridge university Examination) 

10 Certificate course on yoga In collaboration with KEVALYAM Yoga life 
society 

ASANAS DEMO 

11 Add on Course preparation of civil service examination Objective test 

12.  Add on course e Learning under Daksh HANDS ON EXERCISES 

13. Add on course on NMR by EXTERNAL EXPERT Dr S Ragotthma Assignments 

14 Add on Course Vermi composting Objective questionnaire 

   

   

   

   



1        SYLLABUS ADD ON COURSE ON MUSHROOM CULTIVATION 

                                                                                                                         30 Hour Course 

                                                                     Course coordinator : Dr. Jeevan Singh Solanki 

 

• Introduction to mushroom 

• Mushroom Spawn (seed) production/ procurement 

• Cultivation of Button mushroom 

• Cultivation of Oyster mushroom 

• Cultivation of Paddy Straw mushroom 

• Cultivation of Milky mushroom 

• Cultivation of other economically important and medicinal mushroom 

• Insect - Pests management in cultivated mushroom 

• Disease management in cultivated mushroom 

• Value addition of mushroom 

• Mushroom growing unit/ house 

• Entrepreneurial skills and economics for small enterprise 

 

 

 

 

 

 

 



 

 

 

2   SYLLABUS SERICULTURE 

                                                                                              30 Hour Course 

                                                                                                  Expert: S.L. Joshi 

 

 

Sericulture map of India and World: Components of Sericulture 

Textile fibres: Types- natural and synthetic fibres- types of silk produced in India; Importance of mulberry silk. 1Hrs. 6. Sericultural practices in rain-fed and 

irrigated conditions; traditional and non-traditional areas. 

Taxonomy of mulberry and food plants of silkworms: Study of salient features of the families-Moraceae. 

Characteristic features of the order Lepidoptera; detailed study of the familiesSaturnidae and Bombycidae. Classification of sericigenous insects. 2 Hrs. 14. 

Classification of silkworms based on moultinism, voltinism and geographical distribution; popular silkworm breeds and hybrids of Karnataka; their economic 

traits. 3 Hrs. 15. Life cycle of Bombyx mori; morphology of egg, larva, pupa and adult. 

Rearing house: Location, orientation, plan and utilities; model rearing house; low-cost rearing house. 

Introduction to plant diseases and importance of plant protection. 

Physical and commercial characteristics of cocoons: cocoon colour, shape, size, hardness, grain/wrinkle, weight of cocoon, weight of cocoon shell, shell 

ratio, 

Sericulture extension and economics. 

 



 

 

3   CERTIFICATE COURSE ON NMR 

                                                                                                 30 Hour Course 

Course coordinator Inhouse : Dr. Kalpana Singh 

Expert: Course will be run in blended mode video lectures of Dr. Hanudatta s atreya 

Expert : Dr. S. Ragotthma IISC BANGALORE 

111 

COURSE DETAIL 

 Week Topic/s  

1 Introduction to NMR spectroscopy  

2 Chemical shifts and J-coupling 

 3 One-dimensional proton NMR 

 4 One dimensional NMR of X-nuclei (13C, 15N, 31P and 19F) 

 5 Homonuclear 2D NMR  

6 Heteronucler 2D NMR  

7 Structure determination of  

8 Advanced topics (Solvent suppression, Drug Discovery, DOSY) 

 



 

 

 

 

 

4   CERTIFICATE COURSE ON SCIENTIFIC WRITING 

30 Hour Course 

 

What exactly is scientific writing 

Various styles of writing  

Bibliography 

Giving credits 

Language how does and how much it matters 

Publishing ethics 

SOFTWARES YOU MUST KNOW 

Practice sessions on softwares 

Plagiarism vs. self-plagiarism 

 

 



 

5   COMPUTATIONS AND STATISTICAL METHODS IN CHEMISTRY 

30 hour course 

Course Coordinator in house Dr. Kalpana Singh 

Expert : Dr. Chandan Patel  

1 Introduction: The subject of computational chemistry and its tools  

2 Potential energy surface (PES); geometry optimization  

3 Empirical force fields, molecular mechanics (MM) 

 4 Thermodynamics (brief review)  

5 Basic concepts from quantum mechanics  

6 Ab initio: MO theory; SCF theory 

 7 Hartree-Fock method and related technical issues - Basis sets - Basis set superposition error (BSSE) - Effective core potentials (ECP) etc. 

 8 Post-Hartree-Fock methods - Electron correlation  

9 Semiempirical methods  

10 Density functional theory (DFT)  

11 Property calculation - Excited states (including time-dependent DFT, TD-DFT) - Spectroscopic observables  

12 Solvation models - Atomic charges 

 13 Analysis tools - AIM (Bader) analysis, NBO etc.  

14 Extra topics – time permitting - Parallel computing - Heavy elements and relativity - Dynamics - Machine learning etc. 



 

6   VALUE ADDED COURSE ON HPLC 

In house course Coordinator Dr. Kalpana Singh 

Technical Expertise By PGTECH Research Institute Indor 

 

Module 1 : General Introduction to Chromatography (2 Hours) 

Module 2 : Liquid Chromatography Evolution(2 hours) 

Module 3 : Introduction to High Performance Liquid Chromatography and its parts (4 hours) 

Module 4 : Types of Stationary Phases (2) 

Module 5 : Types of Mobile Phases(2 hours) 

Module 6: Types of Detectors (4 hours) 

Module 7 :Types of Pumps (2 hours) 

Module 8 : Types of High Performance Liquid Chromatography Injectors (2)s 

Module 9 : Applications of High Performance Liquid Chromatography (4 hrs) 

Hands on Training (8 hrs) 

 



       VALUE ADDED CERTIFICATE COURSE :  
          COURSE CODE      VCMVM 006  
           BIO MEMBRANE MODELS: AN INTERFACE WITH  
                            DRUG DELIVERY SYSTEMS  
 
 

 
Course Coordinator: Dr. Kalpana Virendra Singh  
Course duration : 30 hours  
Course Schedule: Course will be completed in a duration of 4 weeks, approximately 8 
hours per week are required on the part of student to understand and complete course.  
Completion evaluation: Online assignment, Quiz and short test  
Who Can Attend:  

 P.G./ UG Students from Chemistry, Pharmaceutical Chemistry and Life sciences 
with optimum level of Knowledge of Chemistry and Biology  

Course Overview :                                  
Variety of  bio membranes are present in human body, and they perform various essential 
functions besides structural role, ranging from protecting tissues and cells from foreign 
molecules, selecting  the cellular penetration of compounds with  biochemical or 
physiological role, communication, exchange of information between the extra and 
intracellular environment, they play specific role in signaling molecules. Bio membranes 
have a role in cellular homeostasis, metabolism and growth. Any pathological alterations 
in the structure and functions of bio membranes are often expressed in the etiology of 
most diseases. Studying the molecular events occurring on cell membranes, as well as the 
multiplicity of interactions with bioactive compounds, in either physiological or 
pathological situations, is therefore of paramount importance, to enlarge our knowledge 
of many diseases and to identify further potential therapeutic targets.  
Interactions of drugs and biological compounds with bio membranes are complex 
phenomena from the chemical or physicochemical point of view. Drug Bio membrane 
Interactions represent the final stage of reaction in case the site of action for the drug 
(membrane receptors) is situated on bio membrane or they embodies a barrier to drug 
passage. Drug membrane interactions are of preliminary type if these interactions only 
affect the rate of penetration and partitioning of biomolecules in the cytoplasm, to reach 
a specific target. Both these behavior deserve to be accurately studied and characterized 
to find answers about the development of novel compounds and to improve upon the 
efficacy of existing ones.    
Permeability of drugs across membranes and the whole cell internalization process, 
which acts as a decisive factor in drug effectiveness depends upon passive easy diffusion 
of drug through lipid domains of bio membranes. The whole pharmacodynamics and 
pharmacokinetics depends upon the diffusion  however membrane transporters have 
valid role, which has been highlighted recently. Still interaction with the cell surface is 
prerequisite for drug activity. Even the most nonspecific interactions of drug with bio 
membranes may affect the highly organized lipid compartment and cause changes in 
the membrane protein conformation and work. These may have adverse or toxic side 
effects leading into the damage of membrane integrity. Amphiphilic drug molecule may 
cause disruption and dysfunction of membrane.  
Natural bio membranes are complex structures presenting cross connections and 
complex functionalities. Artificial bio mimetic membrane systems help in understanding 



the drug membrane interactions, drug activity and toxicity profiles. The proposed 
certificate course  will focus on Bio membrane  models and their interactions with drug 
delivery vehicles.  
  

COURSE OBJECTIVE :  

At the end of the course student will be able to  
 Define Biomembrane Models  
 Utility of Biomembrane models  
 Define methods for the synthesis of Biomembrane models  
 Describe Drug biomembrane Interactions  

Learning Outcome:  
 Acquire Skills about biomembranes and Biomembrane models  
 Acquire skill about pharmacokinetics and Pharmagodynamics of Drug molecule  

  
  

SYLLABUS:  
Week 1: Biomembrane structure and composition, Biomembrane asymmetry and 
fluidity, Fluid Mosaic Model of biological membrane, Model membrane systems   
Membrane dynamics. Membrane lipids. Membrane proteins.   
Transport of metabolites across the plasma membrane, Passive and active 
transport, Symport and antiport systems, ATP-powered pumps   
Week 2:Ion channels, Principles of chemical thermodynamics – concept of free energy, 
enthalpy and entropy, Equilibruim state, open and closed systems, Oxidation-reduction 
reactions and reduction potential    
Week 3:Different types of Biomembrane models and their application     
Week 4:Synthesis of Biomembrane models and Characterization   
                  Biomembrane models in Drug delivery  
 



 
 

Daksha Capacity Building   

 Syllabus 
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