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3.5.1 Number of Collaborative activities for research, Faculty 
exchange, Student exchange/ internship during the year 
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1. 
Student 
Training  

Cybrain software solutions, 
Distt Kangra, Himachal 
Pradesh Ankit Pant 2021-22 Internship  18 

2. 
Student 
Training  

IT Mastertech, 51-A, 
Shankar Colony Ambala Divya Verma 2021-22 Internship  19 

3. 
Student 
Training  

Mtechlive, Phase VIII, 
Industrial Area, Mohali Gurtej Singh 2021-22 Internship  20 

4. 
Student 
Training  

Code Insects, Phase VIII, 
Industrial Area, Mohali Harish Tiwari 2021-22 Internship  21 

5. 
Student 
Training  

CS Soft Solutions (I) Pvt., 
Ltd. Phase VIII-A, Mohali 

Harmanjeet 
Kaur 2021-22 Internship  22 

6. 
Student 
Training  

Oops InfoSolutions Pvt. Ltd., 
Sector 34-A, Chandigarh Harshvardhan 2021-22 Internship  23 

7. 
Student 
Training  

CS Soft Solutions (I) Pvt., 
Ltd. Phase VIII-A, Mohali Jyoti Bala 2021-22 Internship  24 

8. 
Student 
Training  

CS Soft Solutions (I) Pvt., 
Ltd. Phase VIII-A, Mohali Kajal Saini 2021-22 Internship  25 

9. 
Student 
Training  

Mysense Technologies, 
Sector 75, Mohali Kartik Kalia 2021-22 Internship  26 

10.
Student 
Training  

Think Next  Technologies, 
Phase IX, Mohali Komal Mehra 2021-22 Internship  27 

11.
Student 
Training  

Oops InfoSolutions Pvt. Ltd., 
Sector 34-A, Chandigarh Komal Preet 2021-22 Internship  28 
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12.
Student 
Training  

Live Deftsoft Informatics 
Pvt. Ltd., Phase VIII-A, 
Mohali Prateek Neoliya 2021-22 Internship  29 

13.
Student 
Training  

ABACA Systems Private 
Limited, Phase VIII-B, Mohali 

Raghav 
Moudgill 2021-22 Internship  30 

14.
Student 
Training  

Visual Media Academy,  
Sector 34-A, Chandigarh Rishwant Kaur 2021-22 Internship  31 

15.
Student 
Training  

IT Mastertech, 51-A, 
Shankar Colony Ambala Sakshi Devi 2021-22 Internship  32 

16.
Student 
Training  

TECHNIANS Softech Pvt.Ltd., 
Tech Park, Gurgaon Sanjana 2021-22 Internship  34 

17.
Student 
Training  

Think Next Technologies, 
Phase IX, Mohali Sharanjeet Kaur 2021-22 Internship  35 

18.
Student 
Training  

Think Next Technologies, 
Phase IX, Mohali Shivani Manhas 2021-22 Internship  36 

19.
Student 
Training  

National Institute of 
Computer Technologies, 
Sector 30-A, Chandigarh 

Shubham 
Sharma 2021-22 Internship  37 

20.
Student 
Training  

Info Wiz A Software 
Solution, Sector 34-A, 
Chandigarh Sonali Dhiman 2021-22 Internship  38 

21.
Student 
Training  

Bebo Technical Education 
Services Pvt. Ltd., Sector 34-
A, Chandigarh Yash madaan 2021-22 Internship  39 
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22.
Student 
Training  

Origin Life health care 
solutins and Research 
centre LLP,Sector - 38 C, 
Chandigarh Anshita Tiwari 2021-22 Internship  40 

23.
Student 
Training  

ABCA Biosolutions Pvt. Ltd., 
Phase-7, Mohali Shivangi Rai 2021-22 Internship  41 

24.
Student 
Training  

Orbit Biotech, Industrial 
area, Phase-7, Mohali Navdeep Kaur 2021-22 Internship  42 

25.
Student 
Training  

Acentric biotech & Research 
Laboratory, Industrial area, 
Phase-7, Mohali Sada Ansari 2021-22 Internship  43 

26.
Student 
Training  

Origin Life health care 
solutins and Research 
centre LLP,Sector - 38 C, 
Chandigarh Akshit Dhiman 2021-22 Internship  44 

27.
Student 
Training  

Origin Life health care 
solutins and Research 
centre LLP,Sector - 38 C, 
Chandigarh Anshul 2021-22 Internship  45 

28.
Student 
Training  

Orbit Biotech, Industrial 
area, Phase-7, Mohali 

Husanpreet 
Kaur 2021-22 Internship  46 

29.
Student 
Training  

Origin Life health care 
solutins and Research 
centre LLP,Sector - 38 C, 
Chandigarh Kajal 2021-22 Internship  47 

30.
Student 
Training  

Acentric biotech & Research 
Laboratory, Industrial area, 
Phase-7, Mohali Navjot Singh 2021-22 Internship  48 
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31. Research 
Collaboration 

Department of 
Biotechnology, Maharishi 
Markandeshwar (Deemed to 
be University), Mullana, 
Ambala 133207, Haryana, 
India; Department of 
Biotechnology, Maharishi 
Markandeshwar (Deemed to 
be University), Mullana, 
Ambala 133207, Haryana, 
India; Department of 
Chemistry, Government 
College of Engineering, 
Keonjhar-758002, Odisha, 
India; Division of Pathology, 
ICAR-Indian Veterinary 
Research Institute, 
Izatnagar, Bareilly-243 122, 
Uttar Pradesh, India; 
Department of 
Biotechnology, K.L. Mehta 
Dayanand College for 
Women, Faridabad; 
Department of 
Biotechnology, Maharishi 
Markandeshwar (Deemed to 
be University), Mullana, 
Ambala 133207, Haryana, 
India; 

Dr Varruchi 
Sharma 

2021-22 Research Paper https://jebas.org/ojs/index.php/jebas/article
/view/316  
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32. Research 
Collaboration 

Department of Molecular 
Biology, Biotechnology & 
Bioinformatics, College of 
Basic Sciences & 
Humanities, CCS  
Haryana Agricultural 
University, Hisar 125004, 
India; Department of Public 
Health Dentistry, 
Government Dental College, 
Shimla; Department of 
Biotechnology, Layalpur 
Khalsa College, Jalandhar, 
Punjab, India; Department 
of Biotechnology, Maharishi 
Markandeshwar (Deemed to 
be University), Mullana-
Ambala, Haryana, 133207,  
India 

Dr Varruchi 
Sharma 

2021-22 Research Paper https://biointerfaceresearch.com/wp-
content/uploads/2022/03/BRIAC132.104.pdf  

33. Research 
Collaboration 

Department of 
Biotechnology, Maharishi 
Markandeshwar (Deemed to 
be University), Mullana-
Ambala, Haryana, 133207, 
India; Department of 
Molecular Biology, 
Biotechnology and 
Bioinformatics, College of 
Basic Sciences and 
Humanities, CCS Haryana 
Agriculture University, Hisar, 
125001, India 

Dr Varruchi 
Sharma 

2021-22 Research Paper https://www.degruyter.com/document/ 
doi/10.1515/psr-2018-0164/html  
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34. Research 
Collaboration 

Department of 
Biotechnology, Maharishi 
Markandeshwar, Ambala, 
Haryana, India;  Department 
of Chemistry, Career Point 
University, Hamirpur, 
Himachal Pradesh, India; 
Department of 
Biotechnology, Maharishi 
Markandeshwar, Ambala, 
Haryana, India; Institute of 
Plant Sciences, Agricultural 
Research Organization 
(ARO), Rishon LeZion, Israel; 
Department of 
Biotechnology, Maharishi 
Markandeshwar, Ambala, 
Haryana, India 

Dr Varruchi 
Sharma 

2021-22 Research Paper https://iubmb.onlinelibrary.wiley.com/doi/a
bs/10.1002/bab.2265  

35. Research 
Collaboration 

Department of 
Biotechnology, Maharishi 
Markandeshwar (Deemed to 
be University), Mullana-
Ambala Haryana, 133207, 
India;  

Dr Varruchi 
Sharma 

2021-22 Research Paper https://www.sciencedirect.com/science/arti
cle/abs/pii/S1044579X20301619 

36. Research 
Collaboration 

Department of 
Biotechnology, Maharishi 
Markandeshwar (Deemed to 
be University), Mullana-
Ambala Haryana, 133207, 
India; Recombinetics, Egan, 
Minnesota, United States; 
Department of Anatomy, 
MMIMSR Maharishi 

Dr Varruchi 
Sharma 

2021-22 Research Paper https://www.eurekaselect.com/article/1080
68 
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Markandeshwar (Deemed to 
be University), Mullana-
Ambala Haryana, 133207, 
India; Department of 
Microbiology & 
Immunology, Miller School 
of Medicine, University of 
Miami, Florida,United States 

37. Research 
Collaboration 

Department of Chemistry, 
Maharishi Markandeshwar 
(Deemed to be University), 
Mullana, Ambala-133 207 
(Haryana), India 

Dr Manik Gupta 2021-22 Research Paper Synthesis and Biochemical Characterization 
of Iron Oxide Nanoparticles – Agri Bio 
Research Publishers (agribiop.com)  
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38. Research 
Collaboration 

QIS College of Engineering 
and Technology, 
Vengamukkapalem, Ongole 
- 523 272, India 
2QIS Degree and PG College, 
Vengamukkapalem, Ongole 
- 523 272, India 
3Department of Computer 
Science Engineering, CT 
Institute of Engineering, 
Management and 
Technology, Jalandhar, 
Punjab, India 
4PG &Research Department 
of Physics, Alagappa Govt 
Arts College, Karaikudi - 630 
003, India 
5Department of Applied 
Sciences, CT Institute of 
Engineering, Management 
and Technology, Shahpur 
Campus Jalandhar, Punjab, 
India 
6Department of Chemistry, 
Sri Guru Gobind Singh 
College, Sector 26, 
Chandigarh 160019, India 

Dr Kirtanjot 
Kaur 

2021-22 Research Paper gnest_04020_published.pdf  

39. Research 
Collaboration 

Department of Computer 
Science, Desh Bhagat 
Universitym Mandi, 
Gobindgarh, Punjab, India 

Ujwala Zade 2021-22 Research Paper http://www.thedesignengineering.com/inde
x.php/DE/article/view/8466  



Sl. 
No. 

Title of the 
collaborativ

e activity 

Name of the 
collaborating agency 
with contact details 

Name of the 
participant  

Year of 
collaboration 

Nature of the activity Page Number in this document or link 

40.
Research 
Collaboration 

Department of Computer 
Science, Desh Bhagat 
Universitym Mandi, 
Gobindgarh, Punjab, India Ujwala Zade 2021-22 Research Paper 

https://www.nveo.org/index.php/journal/ar
ticle/view/4174  

41.
Research 
Collaboration 

Department of 
Mathematics, Guru 
Nanak Dev University, 
Amritsar, India 

Dr Sanjeev 
Kumar 

2021-22 Research Paper 

https://www.cambridge.org/core/journals/b
ulletin-of-the-australian-mathematical-
society/article/abs/note-on-girstmairs-
irreducibility-
criterion/D6E6DD5C629124C8FBBA70A3603
F9DE9  

42.
Research 
Collaboration 

Department of 
Mathematics, Guru 
Nanak Dev University, 
Amritsar, India 

Dr Sanjeev 
Kumar 

2021-22 Research Paper 

https://www.tandfonline.com/doi/full/10.10
80/00927872.2022.2069792  

43.
Research 
Collaboration 

Physics Department, Faculty 
of Science, King Abdulaziz 
University, PO Box 80203, 
Jeddah 21589, Saudi Arabia 
and Department of Physics, 
Panjab University, 
Chandigarh 160014, India. Dr Ranber Singh 2021-22 Research Paper 

iopscience.iop.org/article/10.1088/1361-
648X/ac0572  

44.
Research 
Collaboration 

Physics Department, Faculty 
of Science, King Abdulaziz 
University, P. O. Box 80203, 
Jeddah 21589, Saudi Arabia  Dr Ranber Singh 2021-22 Research Paper 

https://pubs.rsc.org/en/content/articlelandi
ng/2022/CP/D1CP03988A  

45.
Research 
Collaboration 

Mechanical Engineering 
Department, NIT Hamirpur, 
Himachal Pradesh-177005, 
India, 
Department of Mechanical 
engineering, UIET, Panjab 
University, Chandigarh- Dr Saroj Bala 2021-22 Research Paper 

www.tribology.rs/journals/2021/2021-
4/2021-4-13.html  
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160014, India, 
Mechanical Engineering 
Department, National 
Institute of Technology 
Srinagar, Srinagar-190006, 
India 

46. Research 
Collaboration 

Skill faculty of engineering 
and technology, Shri 
Vishwakarma Skill 
University, 
Dudhola, Palwal, Haryana-
121102 (India), University 
Institute of Engineering and 
Technology, Panjab 
University, sector-14, 
Chandigarh, India 

Dr Saroj Bala 2021-22 Research Paper iopscience.iop.org/article/10.1088/1757-
899X/1225/1/012007  

47. Research 
Collaboration 

University Institute of 
Engineering and 
Technology, Panjab 
University, sector-14, 
Chandigarh, India 

Dr Saroj Bala 2021-22 Research Paper www.sciencedirect.com/science/article/pii/S
2213956721002334  
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48. Research 
Collaboration 

Department of Human 
Genetics and Molecular 
Medicine, School of Health 
Sciences, Central University 
of Punjab, Bathinda, India 
Department of Zoology, Sri 
Guru Gobind Singh College, 
Sector 26, Chandigarh, India 
Department of 
Pharmacology, Central 
University of Punjab, 
Bathinda, India 
Department of Zoology, 
Mata Gujri College, 
Fatehgarh Sahib, Punjab, 
India 
Department of 
Biochemistry, School of 
Basic Sciences, Central 
University of Punjab, 
Bathinda, India 
Department of Medical Lab 
Technology, University 
Institute of Applied Health 
Sciences, Chandigarh 
University, Mohali, India 
Department of Internal 
Medicine, Texas Tech 
University Health Sciences 
Center, Lubbock, TX, 79430, 
USA 
Department of 
Pharmacology and 

Dr Inderpal 
Singh Sidhu 

2021-22 Research Paper https://www.sciencedirect.com/science/arti
cle/abs/pii/S0891584922001228?via%3Dihu
b  
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Neuroscience, Texas Tech 
University Health Sciences 
Center, Lubbock, TX, 79430, 
USA 
Department of Public 
Health, Graduate School of 
Biomedical Sciences, Texas 
Tech University Health 
Sciences Center, Lubbock, 
TX, 79430, USA 
Department of Neurology, 
Texas Tech University 
Health Sciences Center, 
Lubbock, TX, 79430, USA 
Department of Speech, 
Language, and Hearing 
Sciences, Texas Tech 
University Health Sciences 
Center, Lubbock, TX, 79430, 
USA 
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49.
Research 
Collaboration 

Indian Institute of Science 
Education and Research 
Mohali Dr Ruchira Sen 2021-22 Research Paper 

https://link.springer.com/article/10.1007/s0
0248-021-01798-5  

50.
Research 
Collaboration 

Indian Institute of Science 
Education and Research 
Mohali Dr Ruchira Sen 2021-22 Research Paper 

https://link.springer.com/article/10.1007/s0
0114-022-01801-0  

51.
Research 
Collaboration 

Department of Zoology, 
Panjab University, 
Chandigarh, UT, India. Civil 
Hospital, Mandi-
Gobindgarh, Fatehgarh 
Sahib District, 
Punjab, India 

Dr Reshu 
Mandal 2021-22 Research Paper 

https://link.springer.com/article/10.1007/s1
0653-021-01068-w 

52.
Research 
Collaboration 

 

Indian Institute of Science  
Education and Research  
Mohali 
 

Dr Ruchira Sen 2021-22 Research Grant  49 

53.
Research 
Collaboration 

Indian Institute of Science 
Education and Research 
Mohali Dr Soma De 2021-22 Research Grant  51 

54.
Book 
Collaboration 

Department of Chemistry, 
GBN Senior Secondary 
School, Faridabad 

Dr Pushpinder 
Kaur 2021-22 Book chapter 53 
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55.
Book 
Collaboration 

Chemical Technology 
Division, cSIR-IHBT, 
Palampur, 176061, H.P. 
India 
Academy of Scientifie & 
Innovative Research (AcSIR), 
Ghaziabad, 201002 India 
Head, Department of 
Chemistry, GBN Senior 
Secondary School, Sector-
21D, 
Faridabad 

Dr Pushpinder 
Kaur 2021-22 Book chapter 60 

56.
Book 
Collaboration 

Department of Chemistry, 
Sri Sai University, Palampur, 
India  Department of 
Applied Science, CTIEMT, 
C.T. Institute of Engineering, 
Management and 
technology, Jalandhar, India, 
Department of 
Biotechnology, CTIPS, C.T. 
Institute of Engineering, 
Maagement and 
Technology, Jalandhart, 
India 

Dr KIrtanjot 
Kaur 2021-22 Book chapter 65 

57.
Book 
Collaboration 

Department of Mechanical 
Engineering, UIET, Panjab 
University, Chandigarh, 
Punjab, India; Department 
of Mechanical Engineering, 
UIET, Panjab University 
Regional Centre, 
Hoshiarpur, Punjab, India Dr Saroj Bala 2021-22 Book chapter 67 
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58. Book 
Collaboration 

Department of Medical Lab 
Technology, University 
Institute of Applied Health 
Sciences, 
Chandigarh University, 
Mohali, Punjab, India; 
Department of 
Pharmacology, Central 
University of Punjab, 
Bathinda, India; Department 
of Internal Medicine, Texas 
Tech University Health 
Sciences Center, Lubbock, 
TX, 

Dr Inderpal 
Singh Sidhu 

2021-22 Book chapter 73 

59.

Member Peer 
Review 
Committee of 
Dialog (A peer 
reviewed, 
biannual 
International 
Journal) 

Dept of English and Cultural 
Studies, Panjab University, 
Chandigarh. Dr Navjot Kaur 2021-22 Research Collaboration  74 

60.

Advisor for 
International 
Journal of 
English 
Language and 
Literature: 
Consonance 

D.A.V College, Chandigarh 
Road, Hoshiarpur-146001. Dr Navjot Kaur 2021-22 Research Collaboration  75 

61.
Joint PhD 
Guidance 

UIET, Panjab University, 
Chandigarh Dr Saroj Bala 2021-22 Research Collaboration  76 
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62.
Joint PhD 
Guidance 

Department of Physics, 
Panjab University, 
Chandigarh Dr Ranber Singh 2021-22 Research Collaboration  77 

63.
Joint PhD 
Guidance 

Department of Zoology, 
Panjab University, 
Chandigarh 

Dr Kawalpreet 
Kaur 2021-22 Research Collaboration  78 

64.
Joint PhD 
Guidance 

Department of Public 
Administration, Panjab 
University, Chandigarh 

Dr Sandeep 
Kaur 2021-22 Research Collaboration  80 

65.
Joint PhD 
Guidance 

Department of Computer 
Science & Applications, 
Panjab University 
Chandigarh Dr Preet Kanwal 2021-22 Research Collaboration  81 

66.
Joint PhD 
Guidance 

Department of 
Biotechnology, Panjab 
University, Chandigarh 

Dr Sonia 
Chaman 2021-22 Research Collaboration  82 

67.
Joint PhD 
Guidance 

Lovely Professional 
University 

Dr Jasvinder 
Singh Bhatti 2021-22 Research Collaboration  83 

68.
Joint PhD 
Guidance 

Centre for Microbial 
Biotechnology, Panjab 
University, Chandigarh 

Dr Jasvinder 
Singh Bhatti 2021-22 Research Collaboration  84 

69.
Joint PhD 
Guidance Punjabi University, Patiala Dr Surjit Singh  2021-22 Research Collaboration  85 

 



 



 



 



 

 



 



 

 

 



 



 



 



 



 

 

 
 

 



 

 

 

 

 



 



 



 



 

 

 

 

 

 

 
 

 

 



 

 



 



 



 



 



 



 



 



 



 

 

 



 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 



 



 



 



 



FILE NO.CRG/2021/007010
SCIENCE & ENGINEERINGRESEARCHBOARD

Science and Engineering Research Board
3rd & 4th Floor,Block II'

Technology Bhavan, NewMehrauli Road
New Delhi - 110016

Dated: 31-Jan-2022
ORDER

Subject: Financial Sanction of the research project titled "The roles of genetic and ecological factors in nest founding strategies of the .
primitively eusocial wasp, Polistes wattii" under the guidance ofDr.Ruchira Sen, PGDepartment Zoology,SRIGURUGOBINDSINGHCOLLEGE
CHANDIGARH,Sector-26, Chandigarh, Chandigarh-160019 and by Dr.Rhitoban Raychoudhury, Assistant Professor, Biological Sciences, Indian
Institute OfScience Education And Research, Mohali - Release of Ist grant.

Sanction of Science and Engineering Research Board (SERB)is hereby accorded to the above mentioned project at a total cost of Rs. 3919315/­
(Rs.Rupees Thirty Nine Lakh Nineteen Thousand Three Hundred and Fifteen only Only) with break-up of Rs. 893075/- under Capital (Non­
recurring) head and RS.30262401-under General (Recurring) head for a duration of 36months. The items of expenditure for which the total
allocation of Rs. 3919315/-has been approved are given below:

The following budget may be considered for Sri Guru Gobind Singh College, Sector-26, Chandigarh

S.No Head Total (in Rs.)
A Non-recurring
1 Equipment 200000

-> Digital Video camera
-> Digital Camera

A' Total (Non-Recurring) 2'10000
B R€curring Items
1 Recurring - I :(Manpower) 1350240

Recurring - II:(Consumables, Travel.Contingencies) 1150000
Recurring - III :Scientific Social Responsibility 20000

2 Recurring - IV: (Overhead Charges) 272000
E' Total (Recurring) 2792240
C Total cost of the project (~ + S') 2992240

The following budget may be considered for Indian Institute OfScience Education And Research, Mohali, IISERMohali, Knowledge City,Sector
81,SASNagar,Manauli PO

S.No Head Total (in Rs.)
A Non-recurring
1 Equipment 693075

-> Vertical Sequencing Gel
-> WorkStation with Printer

A' Total(Non-Recurring) 6930Z~
B Recurring Items
I Recurring - I : (Manpower) 0

Recurring - II:(Travel, Contingencies) 150000
Recurring - III :Scientific Social Responsibility 0

2 Recurring - IV:(Overhead Charges) 84000
E' Total(Recurring) 234000
C Total cost of the project (~ +B') 927075·

2. Sanction of the grant is subject to the conditions as detailed in Terms & Conditions available at website (www.serb.gov.in).

3.Overhead expenses are meant for the host Institute towards the cost for providing infrastructural facilities and general administrative
support etc. including benefits to the staff employed in the project.

4.While providing operational flexibility among various subheads under head Recurring-A, it should be ensured that not more than Rs. 1.5lakh
each should be spent fOItravel and contingency.

5.As per rule 211of GFR,the accounts of project shall be open to inspection by sanctioning authority/audit whenever the institute is called upon
to do so.

6. The institute will furnish to the SERB,NewDelhi, separate Utilization certificate(UCs) financial year wise to the SERBfor Recurring (Grants­
in-aid General) & Non-Recurring (Grants for creation of capital assets) and an audited statement of accounts pertaining to the grant immediately
after the end of each financial year.



7. The manpower sanctioned in the project, if any is co-terminus with the duration of the project and SERB will have no liability to meet tMe
fellowship and salary of supporting staff if any. beyond the duration of the project

8. The institute will maintain separate audited accounts for the project. A part or whole of the grant :nust be kept in an interest earning bank
account which is to be reported to SERB.The interest thus earned will be treated as credit to the institute to be adjusted towards further·
installment of the grant.
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had a drastic change and rapidly moved from real classroom teaching 
mode to the virtual mode of teaching and learning. In this paper we are 
analyzing and reporting the results of survey conducted on a diverse 
group of educators, which rebects the limitation of virtual teaching on 
development of various domains of the learner. It rebects that online 
teaching by virtual teaching ICT tools can only enhance intellectual 
abilities, but they cannot contribute towards holistic development of 
the learner. 

Keywords: Holistic development, 21st century skills, virtual, ICT 
and NEP 2020.

Introduction

Holistic education is about wholeness and integration which focuses 
on integrating various domains of knowledge along with integration of 
linear thinking with intuition, body with mind, community with self 
and nurturing the relationship to the earth and the soul. In traditional 
method of teaching the learner is forced to follow the instructions 
and guidelines of parents and teachers and follows the philosophy of 
developing only academic skills like reading, writing, and counting 
( John PJ, 2017). This gap is bridged by the holistic development 
approach which is learner centric and is based on the premise that every 
individual will be able to dnd his/her interest, goals by communicating 
and interacting with the surroundings and tends to develop the human 
values of love and peace (Majid et al., 2018). Holistic Development 
focuses on the wholeness and consist of interconnectedness of individual 
experiences with reality. It focuses on the cognitive and acective level 
development of the whole individual (Mahmoudi et al., 2012). For the 
holistic development, the learner must have these C’s (Curiosity and 
Creativity, Collaboration and Compassion) and there is a requirement 
of extending and including activities beyond   curriculum to make the 
learner globally acceptable(Gupta et al., 2019). 

Till date the India government has formulated three education 
policies out of which the NEP (2020) focuses on the complete 
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Holistic development of Learners with 
reference to NEP:2020

Babita Sharma, Pushpinder Kaur, Shivani Bansal

Abstract

Holistic development is an inclusive and comprehensive practical 
approach of learning which aims to develop multiple abilities of the 
learner. Prime focus of this approach is on the development of cognitive, 
social, emotional, physical, creative, psychological, spiritual, and moral 
domains of the learner. It aims to develop such learners who own the 
21st century competencies and involve in exchange of ideas that expands 
their knowledge and perspectives while creating their own opinions 
and transform themselves to a knowledge enriched individuals who 
are conddent enough to face the future challenges. eis learner centric 
approach emphasizes more on the application of concepts rather than 
cramming of facts. ee learner who is completely acquainted with all 
the competencies can become an innovative thinker, creative problem 
solver, inspired learner and be a better asset for the society and nation.

In this paper we are elaborating the signidcant domains responsible 
for the holistic development of a learner. We have also analyzed and 
reported the issues and challenges associated with this learner centric 
approach in context with the NEP 2020. In the year 2020 pandemic 
has acected the whole education system. All educational institutions 

NEP 2020
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Abstract: 

Crataegus oxyacantha is a popular shrub for its cardioprotective and antioxidant propertics. 

The main constituents in this plant are lavonoids and phenolic acids which are also 

responsible for its pharmaco logical activities. The preparation of enriched extract of C. 

oxyacantha has huge prominence in pharmaceutical industry to formulate cardioprotective 

drugs and antioxidant products of nutraceutical importance. Likewise, analysts highly 

appreciate the fast and efficient analytical methods because it accelerates the analysis time. 

The present study deals with standardization of an efficient extraction method and validation 

of developed simple, sensitive, and rapid reverscd phase high performance liquid 

chromatographic metlhod (RP-HPLC) method for the quantitative dctermination of 

chlorogenic acid. epicatechin, vitexin, hyperoside. quercetin and apigenin within15 minutes 

in Crataegus oxyacantha. The influence of cxtraction methods on various parts of Crataegus 

viz. leaf, pulp, bark, flower, and fruit were studied, and the orbital shaker was recorded to be 

the best extraction technique. The total phenolic content, total flavonoid content, and the 

antioxidant activity (using DPPH, ABTS and FRAP assays) were also assessed for different

extracts. This study could be useful for the preparation of nutraceutical formulat ions of . 

oxyacantha containing enriched antioxidant constituents 

Keywords: Crataegus oxyacantha, exiraction, antioxidant activity, navonoid. IPLC 
phenolic content. 

Introduction 
awthorn (Crutaegus spp.) is a deciduous slhrub which behongs to Rosacecac fanily. In 2002. 

the Crataegus products in CGermany were listed on the 5th and 6th position 0r cardiae 

Applied Research Development in Physical &Chemical Sciences and ring 



 

 

 

 



 

 

 

 



 



 



Norkhairunnisa Mazlan  •  S. M. Sapuan 
R. A. Ilyas
Editors

Advanced Composites  
in Aerospace Engineering 
Applications



ISBN 978-3-030-88191-7        ISBN 978-3-030-88192-4  (eBook)
https://doi.org/10.1007/978-3-030-88192-4

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2022
This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether 
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of 
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and 
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar 
or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, expressed or implied, with respect to the material contained herein or for any 
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional 
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Editors
Norkhairunnisa Mazlan
Department of Aerospace Engineering
Universiti Putra Malaysia
Serdang, Malaysia

R. A. Ilyas
Department of Chemical & Energy 
Engineering
Universiti Teknologi Malaysia, Centre for 
Advanced Composite Materials (CACM)  
Universiti Teknologi Malaysia
Selangor, Malaysia

S. M. Sapuan
Department of Mechanical & 
Manufacturing engineering
Universiti Putra Malaysia
Serdang, Selangor, Malaysia



v

	1	�� Advanced Polymer Composite for Aerospace Engineering 
Applications�����������������������������������������������������������������������������������������������       1
Natasha Ramli, Norkhairunnisa Mazlan, Yoshito Ando, Khalina 
Abdan, and Zulkiflle Leman

	2	�� Impact Studies of Hybrid Nanocomposites in Aerospace Application�    23
G. Balaganesan, N. K. Gupta, and R. Velmurugan

	3	�� High Strain Rate Studies of Polymer and Hybrid Nanocomposites  
for Aerospace Application �����������������������������������������������������������������������     55
S. Gurusideswar, R. Velmurugan, and R. Sarathi

	4	�� Design Methodologies for Composite Structures in Aircraft Engines�     93
Prakash Jadhav

	5	�� Machining Effects of Fibrous Composites and Related Stacks  
for Aerospace Applications�����������������������������������������������������������������������   109
Jinyang Xu, J. Paulo Davim, and Ming Chen

	6	�� Advanced Potential Hybrid Biocomposites in Aerospace  
Applications: A Comprehensive Review�������������������������������������������������   127
Muhammad Farhan, M. T. Mastura, Shahid Pervez Ansari, 
Muhammed Muaz, Mohammad Azeem, and S. M. Sapuan

	7	�� Resin-Injection Repair of Damaged Composites in Aerostructures:  
Finite Element Modelling of the Effects of Vent Holes in Carbon  
Fibre-Reinforced Composite Laminates�������������������������������������������������   149
Z. Y. D. Lim, W. L. Lai, H. Saeedipour, and K. L. Goh

	8	�� Studies on Magnesium Alloy: Composites for Aerospace Structural 
Applications�����������������������������������������������������������������������������������������������   163
B. Vijaya Ramnath, D. Kumaran, J. Melvin Antony,  
M. Rama Subramanian, and S. Venkatram

Contents



vi

	9	�� An Overview of the Natural/Synthetic Fibre-Reinforced  
Metal-Composite Sandwich Structures for Potential  
Applications in Aerospace Sectors�����������������������������������������������������������   177
Lin Feng Ng, Kathiravan Subramaniam, and Noordiana Mohd Ishak

	10	�� Experimental Investigation of Surface Integrity Aspects  
and Recast Layer Formation for the WireEDM  
of Al/ZrO2(p)-MMC Suitable for Aerospace Industries �������������������������   195
Sanjeev Kr. Garg, Alakesh Manna, and Ajai Jain

	11	�� Material Characterization of Alloy for Aerospace Application:  
Effect of Laser Power on the Co-axially Deposited T64 Alloy  
and Cu �������������������������������������������������������������������������������������������������������   225
M. F. Erinosho, E. T. Akinlabi, and K. O. Oladosu

	12	�� Optimization of Reinforcement Parameters and Turning  
Conditions for Improving Surface Quality of Hybrid Al-SiC-Red  
Mud Composite for Automotive and Aerospace Components �������������   237
Amit Chauhan, Jaswinder Singh, and Saroj Bala

	13	�� Thermal Characterization of Graphitized Carbon  
Nanotube-Reinforced Ti64 Nanocomposites Synthesized by  
Field-Assisted Sintering Technique for Fuselage and Wing Box 
Applications�����������������������������������������������������������������������������������������������   263
Adewale Oladapo Adegbenjo, Mary Ajimegoh Awotunde,  
Tien-Chien Jen, and Johan Herman Potgieter

	14	�� Hybrid Biocomposites: Utilization in Aerospace Engineering�������������   281
Emel Kuram

	15	�� Molding of Carbon-Epoxy Composite Prepregs for Applications  
in Aerospace Industries ���������������������������������������������������������������������������   303
Raghu Raja Pandiyan Kuppusamy, Santoshi Mohanta,  
and Swati Neogi

	16	�� Recent Advancements in Advanced Composites for Aerospace 
Applications: A Review�����������������������������������������������������������������������������   319
Mohammad Azad Alam, H. H. Ya, S. M. Sapuan, Othman Mamat, 
Bisma Parveez, Mohammad Yusuf, Faisal Masood, and R. A. Ilyas

	17	�� Flexural and Impact Properties of Flax/Kevlar and Jute/Carbon  
Hybrid Fibers-Reinforced PLA Nanocomposites for Aircraft  
Interior Applications���������������������������������������������������������������������������������   341
A. L. A’Liya, S. Nur Aqilah, Norkhairunnisa Mazlan,  
and R. Natasha

	18	�� Evolution of Aerospace Composite Materials ���������������������������������������   367
Norkhairunnisa Mazlan, T. Chai Hua, S. M. Sapuan, and R. A. Ilyas

Contents



Targeting Mitochondria as a Novel
Disease-Modifying Therapeutic Strategy
in Cancer

Gurjit Kaur Bhatti, Paras Pahwa, Anshika Gupta,
Inderpal Singh Sidhu, Uma Shanker Navik, P. Hemachandra Reddy,
and Jasvinder Singh Bhatti

Contents
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Etiology of Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Tobacco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Environmental Carcinogens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Diet, Obesity, and Physical Activity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Mitochondrion Structural Components and Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Structure of Mitochondria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Mitochondrial DNA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Functions of Mitochondria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Electron Transport Chain in Mitochondria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Reactive Oxygen Species in Mitochondria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Mitochondrial Dysfunction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Therapeutic Targets in Cancer Pathology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Mitochondrial Medicine in Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Bioenergetic Therapy in Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

G. K. Bhatti
Department of Medical Lab Technology, University Institute of Applied Health Sciences,
Chandigarh University, Mohali, Punjab, India

P. Pahwa · A. Gupta · I. S. Sidhu
Department of Biosciences, Sri Guru Gobind Singh College, Chandigarh, India

U. S. Navik
Department of Pharmacology, Central University of Punjab, Bathinda, India

P. H. Reddy
Department of Internal Medicine, Texas Tech University Health Sciences Center, Lubbock, TX,
USA

J. S. Bhatti (*)
Department of Biosciences, Sri Guru Gobind Singh College, Chandigarh, India

Department of Human Genetics and Molecular Medicine, School of Health Sciences, Central
University of Punjab, Bathinda, India
e-mail: jasvinder.bhatti@cup.edu.in

© Springer Nature Singapore Pte Ltd. 2021
S. Chakraborti (ed.), Handbook of Oxidative Stress in Cancer: Therapeutic Aspects,
https://doi.org/10.1007/978-981-16-1247-3_175-1

1







PhD guide:                Dr Saroj Bala
Name of Scholar(s): Mr. Priyanshu and Ms Deeksha



PhD guide:                   Dr Ranber Singh 
Name of Scholar(s):    Ms. Mridu Sharma

Ms. Anuradha
Mr Shagun Nag



PhD guide:                   Dr Kawalpreet Kaur
Name of Scholar(s):    Mr. Harender Kumar

Ms. Sakshi





PhD guide:                   Dr Sandeep Kaur
Name of Scholar(s):    Ms. Rupinder Aulakh

Mr. Shubham Sharma
Ms. Pooja Gothwal
Mr. Abhishek Sarta



 



PhD guide:                   Dr Sonia Batta
Name of Scholar(s):    Ms. Anupama Bhardwaj



PhD guide:                   Dr Jasvinder Singh Bhatti
Name of Scholar(s):    Ms Namrata Sethi

Ms. Navneet Kaur
Ms. Sumanpreet Kaur





PhD guide:                   Dr Surjit Singh
Name of Scholar(s):    Ms. Anjali Garg


