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Brief Biography:  
 

Ajayaghosh, currently S. S. Bhatnagar Chair Professor, SRM 

Institute of Science and Technology, Kattankulathur, Chennai, 

is the former Director of CSIR-NIIST and a J. C. Bose National 

Fellow at CSIR-NIIST, Thiruvananthapuram, India. He obtained 

masters and Ph. D. in chemistry from Calicut University. His 

research interests are in the areas of organic materials such as 

fluorescent materials, photoresponsive materials, organogels, 

molecular probes, covalent organic frameworks etc. He 

introduced a new class of soft materials namely pi-gels and 

studied the fundamental science behind the creation of such 

materials, which was widely accepted by the scientific community. His research findings 

and publications are well cited with around 20000 citations with an h-index of 70 (Google 

citations).  

 His research contributions are recognized with several prestigious awards including 

the Shanti Swarup Bhatnagar Prize for Chemical Sciences (2007), the Infosys 

Science Prize (2012), Khwarizmi International Award 2012, the Silver Medal of 

the Chemical Research Society of India (2013), the TWAS Prize for Chemistry 

2013 and the Goyal Prize (2019). He was a Swarnajayanti Fellow and Ramanna 

Fellow of the DST, Govt. India and a DAE Outstanding Researcher. He is a recepient 

of The Thomson Reuters India Research Front citation award and the Clarivate Analytics 

(Web of Scince) citation award. He is a Fellow of the three major Science Academies 

of India, an honorary fellow of the Kerala Academy of Sciences and a fellow of 

the World Academy of Sciences. Currently, he is a J. C. Bose National fellow of 

the DST-SERB, Govt. India. 

 Ajayaghosh is in the editorial board of several international and national journals. 

During 2013-2019 he served as an Associate Editor of PCCP (RSC Journal). Currently, he 

is a senior editor of the Bulletin of the Chemical Society of Japan and in the 

Editorial/Advisory Boards of Accounts of Chemical Research, Chemical Science, Chemistry 

–An Asian Journal, RSC Advances, Physical Chemistry Chemical Physics, Langmuir, 

ChemPhotoChem, and ACS Omega.  

 He has published 201 peer reviewed research papers, contributed to six book chapters 

and granted/filed 28 patents. Some of his patents have been sold to inductries. He has 

mentored 37 researchers for Ph.D. and more than 100 students for their master thesis. 

He has been a plenary or invited speaker to many national and international conferences 

and has delivered more than 300 scientific lectures. Ajayaghosh has published the highest 

number of research papers in the journal Angewandte Chemie by an Indian scientist and 

his author profile has been featured in the same journal. He is the first chemist to receive 

the Infosys prize for physical sciences. 
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 He has been helping academic instititions and Government agencies in the country by 

being in the selection committee, research council, board of studies and governing bodies. 

He has been keenly interested in mentoring and motivating young scientists and students, 

several of them are faculties in academic and research institutions in India and abroad. 

 Ajayaghosh has proved his leadership quality at various levels in CSIR. He has a rich 

experience of research and administration for over three decades in CSIR-NIIST at various 

levels as a scientist, project leader, Head of the Section, Head of the Division, as Dean of 

AcSIR and as the Director.  

 As the Director, Ajayaghosh lead CSIR-NIIST as one of the top performing publically 

funded R&D institutes in the country. Several industrially and socially relevant research 

projects have been completed and commercialized under his leadership. He mentored a 

large number of young colleagues who are currently active researchers and leaders in their 

respective research areas in India and abroad.  

 In addition to the research and administrative contributions, Ajayaghosh has been 

actively involved in science education, science popularization, science awareness 

programmes, organising conferences, workshops etc. He is passionate to give motivational 

science lectures to students of rural villages, government schools and colleges. 

Infosys Science Prize 2012: Jury Citation 

Dr. Ajayaghosh has done landmark work that has advanced supramolecular chemistry, most 

especially in investigations that have led to the design and synthesis of molecular assemblies 

called organogels (pi-gels), a new class of materials with great potential for photonic and 

electronic applications. He has demonstrated that these self-assembled nanomaterials can be 

used to control the electronic energy transfer processes, paving the way for the development of 

superior light harvesting devices. He has synthesized and characterized nanomaterials that can 

be employed in organic electronic devices and in optical sensors to detect tiny amounts of TNT 

and many other biologically relevant substances. 
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Curriculum Vitae 
 

Ayyappanpillai Ajayaghosh, FASc., FNASc., FNA, FTWAS 

S. S. Bhatnagar Chair Professor, SRM Institue of Science and 

Technogy, Kattankulathur, Chennai 603 203 

Emai: ajayagha@srmist.edu.in 

J. C. Bose National Fellow  

Former Director 

CSIR-National Institute for Interdisciplinary Science and Technology (CSIR-

NIIST) 

     Thiruvananthapuram 695 019 

E-mail: ajayaghosh62@gmail.com; ajayaghosh@niist.res.in 

 

Personal Details: 

  
Date and place of birth   :    July 30, 1962, Quilon, Kerala 

 

Nationality     :    Indian 

 

Marital Status     :    Married (Two children) 

 

Name of Spouse    :    Ambili Ajayaghosh  

 

Present Position    :    J C Bose National Fellow 

 

Residence     :    Devadaru, TC 55/191, Kuttikkadu Lane 

                 Kaimanam, Pappanamcode P. O. 

                 Thiruvananthapuram 695 018, India 

                Phone: +91 471 2491 592 

Academic Details: 

_________________________________________________________________________

 DEGREE        YEAR                UNIVERSITY               CLASS              SUBJECT 

_________________________________________________________________________

  B.Sc.               1982                   Kerala                       First               Chemistry  

  M. Sc.              1984                  Calicut                       First               Chemistry  

  Ph. D.              1990                  Calicut                Best Thesis      Chemistry 

_________________________________________________________________________ 
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Employment Record: 

1. Scientist B at the Photochemistry Research Unit, Regional Research Laboratory, 

Thiruvananthapuram from March 07, 1988 to March 06, 1991. 

2. Scientist C at the Photochemistry Research Unit, Regional Research Laboratory, 

Thiruvananthapuram from March, 07, 1991 to March 06, 1996. 

3. Senior Scientist at the Photochemistry Research Unit, Regional Research Laboratory, 

Thiruvananthapuram from March, 07, 1996 to December 31, 2000. 

4. Principal Scientist at the Photosciences and Photonics Group, CSIR-NIIST, 

Thiruvananthapuram from January, 01, 2001 to December 31, 2004. 

5. Senior Principal Scientist at the Chemical Science and Technology Division, CSIR-

NIIST, Thiruvananthapuram from January 2005 - March 2008. 

6. Senior Principal Scientist with Special Pay/ Professor at the Chemical Science 

and Technology Division, CSIR-NIIST, Thiruvananthapuram from April 2008 - 

December 2009. 

7. Chief Scientist/ Professor at the Chemical Science and Technology Division, CSIR-

NIIST, Thiruvananthapuram from January 2010 - June 2010. 

8. Outstanding Scientist (Scientists H)/ Outstanding Professor and Dean at CSIR-

NIIST, Thiruvananthapuram from July 2010 – June 2015. 

9. Director/ Outstanding Professor at CSIR-NIIST, Thiruvananthapuram from June 

2015– 31 July 2022. 

10. J. C. Bose National Fellow and Outstanding Professor of AcSIR at CSIR-NIIST, 

Thiruvananthapuram from August 01, 2022 till-date. 

11. S. S. Bhatnagar Chair Professor, Dept. of Chemistry, SRM Institue of Science and 

Technology, Kattankulathur, Chennai 603 203 

Research Experience                                       

35 Years of research experience in the area of organic materials at the National 

Institute for Interdisciplinary Science and Technology (NIIST), CSIR, 

Thiruvananthapuram (1988 - to-date). 

Academic/Teaching Experience 

  Visiting Faculty, University of Tsukuba, October-December 2004 

  Adjunct Professor, IIT Kanpur 2002-2008 

  Visiting Professor, University of Osaka, July-September 2007 

  Professor (Outstanding), AcSIR 2010-till date 

  Dean, Chemical Sciences, AcSIR 2010-2017 

  Adjunct Professor, IISER Thiruvananthapuram January 2023- till date.  
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Administrative Responsibilities: 

1. Head of the section, Photosciences and Photonics, CSIR-NIIST, 2007-09 

2. Head of the department, Chemical Sciences and technology Division, 2009-11 

3. Director-in-charge, CSIR-NIIST, several occasion during 2010-2014 

4. Dean, Chemical Sciences, AcSIR, 2011- July 2017  

5. Director, CSIR-NIIST, June 2015-July 2022 

Major Awards 

1. Young Scientist Medal (1988), by the Indian Science Congress Association, India. 

2. INSA Young Scientist Medal (1991), by the Indian National Science Academy, New 

Delhi. 

3. CRSI Bronze Medal (2002), by the Chemical Research Society of India. 

4. MRSI Medal (2007), by Material Research Society of India. 

5. Shanti Swarup Bhatnagar Prize (2007), awarded by CSIR, Govt. India.  

6. DAE Outstanding Researcher Award (2009), awarded by Dept. Atomic Energy, 

Govt. India. 

7. Thomson Reuters Research Excellence-India Research Front Award (2009). 

8. The Infosys Prize for Physical Sciences 2012 by Infosys Science Foundation. 

9. Khwarizmi International Award 2012 by Iranian Organisation for Science and 

Technology. 

10. Swadeshi Innovation Award 2012 by the Swadeshi Science Movement, Kerala. 

11. Sri Vidyadhiraja Samskrithi Puraskaram 2013 by Panmana Ashram, Quilon, 

Kerala. 

12. CRSI Silver Medal 2013 by Chemical Research Society of India. 

13. TWAS Chemistry Prize 2013 by The World Academy of Sciences, Trieste, Italy. 

14. ISAS National Award for Excellence in Science and Technology 2014 by Indian 

Society of Analytical Scientists. 

15. CHEMTECH CEW Award 2015 for Leadership and Excellence in Research and 

Development. 

16. J. C. Bose National Fellowship, 2015, DST, Govt. India. 

17. Web of Science-India Research Excellence-Citation Award 2017 by Clarivate 

Analytics. 

18. MRSI Distinguished Lectureship Award, 2019-20, by Materials Research Society 

of India. 

19. Goyal Prize for Chemical Science, 2019, by Kurukshetra University. 

20. Kairali Award for Lifetime Contributions in Science, by Govt. Kerala 2022. 
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Other Honors  

1. Certificate of Merit (1987) from the Indian Chemical Society for the best paper     

presentation, at the Convention of Chemists, 1987 

2. Special Award and Citation (1988) of the Syndicate of Calicut University, Kerala, 

India for outstanding research contributions during 1985-1988 

3. Swarnajayanti Research Grant (2001), Special research grant to outstanding 

young researchers by DST, Govt. India 

4. Ramanna Fellow, DST (2007) 

5. Adjunct Professor, Material Science Programme, IIT, Kanpur 

6. Dean, Chemical Sciences, Academy of Scientific and Innovative Research (AcSIR) 

7. A. V. Rama Rao Foundation Award Lecture of JNCASR, Bangalore (2012) 

8. R. A. Mashelkar Endowment, NCL Pune (2012) 

9. Chair on Nanoscience and Nanotechnology, Centre for Nanoscience and 

 Nanotechnology, Mahatma Gandhi University, Kottayam, Kerala, 2013 

10. Prof. K. K. M. Yusuff Endowment, Cochin University of Science and Technology, 

 2013 

11. CHEMCON distinguished speaker award, 2016. 

12. ISCB-2017 Award given by Indian Society of Chemists and Biologists. 

Academy Fellowships 

1. Fellow, Indian Academy of Sciences, Bangalore (2006) 

2. Fellow, National Academy of Sciences, Allahabad, India (2011) 

3. Fellow, Indian National Science Academy, New Delhi (2012) 

4. Honorary Fellow, Kerala Academy of Sciences (2013) 

5. Fellow, Royal Society of Chemistry, London (2014) 

6. Fellow, The world Academy of Science (2015) 

 

Research Fellowships 

1. INSA-JSPS Exchange Fellow (1993), Chiba University, Japan during Aug.1993     

Dec.1993 

2. Alexander von Humboldt Fellow (1994), Max-Planck-Institut für Strahlenchemie, 

Germany, August 1994-February 1996 

3. DST-DAAD Exchange Fellow (2001), University of Regensburg, Germany 

4. INSA-JSPS Exchange Fellow (2003), AIST Tsukuba, Japan during July-Sept.2003 
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Past and Present Editorial Assignments 

1.  Editorial board member, Resonance, 2003 (Term completed) 

2. Editorial Board Member, J. Chem. Sci. (Indian Academy of Science) (Term 

completed) 

3. International Editorial Advisory Board Member, ACS Applied Materials & 

Interfaces (Term completed) 

4. International Editorial Advisory Board Member, Chemistry – An Asian Journal 

(Term Completed) 

5. Associate Editor, Physical Chemistry Chemical Physics, Royal Society of 

Chemistry 2012-2018. 

6. Editorial Advisory Board Member, RSC Advances, Royal Society of Chemistry  

7. Senior Editor, Bulletin of the Chemical Society of Japan (ongoing) 

8. Editorial Adviosry Board Member, Accounts of Chemical Research, American 

Chemical Society (January 2016-December 2022) 

9. Editorial Board Member, Chemistry – An Asian Journal, Wiley-VCH (2016-Ongoing) 

10. Editorial Board Member, ChemPhotoChem, Wiley-VCH (2018-Ongoing) 

11. Editorial Advisory Board Member, Chemical Science, Royal Society of Chemistry 

(2019-Ongoing) 

12. Editorial Advisory Board Member, Physical Chemistry Chemical Physics, Royal 

Society of Chemistry (2018-Ongoing) 

13. Editorial Advisory Board Member, ACS Omega, American Chemical Society (2018 

- Ongoing). 

14. Editorial Advisory Board Member, Langmuir, American Chemical Society (January 

2019-December 2022). 

15. Editorial Advisory Board Member, ACS Central Science, American Chemical Society 

(January 2020-Ongoing). 

 

 

Membership in Academic and Research Advisory Boards 

1. Member, Board of Post-Graduate Studies in Chemistry (2001-2003), Mahatma    

Gandhi University, Kottayam, India (Completed) 

2. Member, Board of Studies, Chemistry, CUSAT, Kerala (Completed) 

3. Chairman, Board of Studies in Nanoscience and Technology, Univ. Kerala 

(Completed) 

4. Member, Research Council, CSIR-North East Institute of Science and Technology, 

CSIR, Jorhat (2008-2010, Completed) 

5. Member, Research Council, CSIR-NCL, Pune (Completed) 

6. Council Member, Indo-French Centre for Promotion of Sciences (CEFIPRA) 
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7. Member, Director Board, Asian Nanoscience and Nanotechnology Association, 

Japan 

8. Member, Governing Board, Sreenivasa Ramanujan Institute of Basic Sciences, 

Kottayam, Kerala 

9. Council member, Chemical Research Society of India 

10. Member, Research Council, CSIR-Indian Institute of Petroleum, Dehradun 

11. Sectional committee member, chemical sciences, Indian Academy of Sciences, 

Bengaluru 

12. Sectional committee member, chemical sciences, Indian National Science 

Academy, New Delhi 

13. Member, Research Council, CSIR-NCL, Pune 

14. Member, Board of Management, IIST, Thiruvananthapuram 

15. Member, State Council, Kerala State Council for Sicence, Technology & Environment 

(KSCSTE) 

16. Member, Oversight Committee, SERB, DST 

17.   Member, Senate, Academy of Scientific & Innovative Research 

18. Member, PURSE committee, SERB, DST 

19. Member, Board of Governers, AcSIR 

20. Member, Board of Governers, INST, Mohali 

21. Member, SATHI committee, SERB, DST 

22. Member, Research Council, SRM University 

 

Association with Professional Bodies 

1. Life member, Chemical Research Society of India (2000 onwards) 

2. Life member, Materials Research Society of India (2002 onwards) 

3. Life member, Society for Polymer Science, India (2002 onwards) 

4. Vice-president, Society for Polymer Science, India Trivandrum Chapter (2012-2015) 

5. President, Society for Polymer Science, India Trivandrum Chapter (2015-2018) 

6. National Vice-president, Society for Polymer Science India (2019-2022) 

 

Research Interests    
                                          

1. Macromolecular Chemistry     :  (Polymer-based sensors, Conducting polymers, 
      Low band gap polymers, Light emitting  

      polymers)  

 
2. Functional Organic Materials :  (Organic dyes, Light emitting materials,  

   Molecular sensors and probes, COF) 
 

3. Supramolecular Chemistry    :  (Molecular self-assembly, Organogels,  

    Nanostructures)       
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Brief Description of Research Contributions and Scope of the Work: 

One of the grand challenges in chemistry, in the 21st century, is to understand the role of 

relatively weak noncovalent interactions in the construction of functional supramolecular 

architechtures. Ajayaghosh has made original contributions in advancing the field of 

supramolecular chemistry, especially in the design and synthesis of molecular assemblies 

called pi-gels, a new class of materials formed out of organic pi-systems with great potential 

for photonic, electronic and security applications. These cleverly designed molecules self-

assemble to nanoscale supramolecular architectures through hydrogen bond / aromatic-

aromatic attractive interactions. Dr. Ajayaghosh was the first investigator to make functional 

pi-gelators designed from linear pi-systems as building blocks. He has shown that these self-

assembled nanomaterials can be used as a soft scaffold to control electronic energy transfer 

processes, paving the way for the development of superior light harvesting devices. His 2001 

paper in the journal of the American Chemical Society (J. Am. Chem. Soc. 2001, 123, 5148-

5149) cleared the way for systematic exploration and exploitation of the properties of these 

designer organogels. He built on this early work in the construction of aesthetically appealing 

but functionally useful nanomaterials that can be used for energy conversion and in optical 

sensors to detect tiny amounts of TNT and many other organic molecules of relevance. He is 

a leader in this exciting new area of materials chemistry. He has been recognised both 

nationally internationally for his research contributions in the field of molecular assemblies 

and soft materials. His publications are well cited in the literature. He has been an invited 

speaker to many national and international conferences. He has motivated a large number of 

young researchers in the country and abroad and many of them are working on similar topics. 

Infosys Prize Jury Citation: 

Dr. Ajayaghosh has done landmark work that has advanced supramolecular chemistry, most 

especially in investigations that have led to the design and synthesis of molecular assemblies 

called organogels (pi-gels), a new class of materials with great potential for photonic and 

electronic applications. He has demonstrated that these self-assembled nanomaterials can 

be used to control the electronic energy transfer processes, paving the way for the 

development of superior light harvesting devices. He has synthesized and characterized 

nanomaterials that can be employed in organic electronic devices and in optical sensors to 

detect tiny amounts of TNT and many other biologically relevant substances. 

 

Research Supervision  

1. M. Sc. Students Trained   : 100 

2. Ph. D. Awarded         : 37 

3. Ph. D. Ongoing           : 07 



 10 

Major Projects Handled 

1.  DST project entitled “Organic Dye Based Macromolecular Electronic Conductors, 

Receptors and Noncovalent Assemblies: Synthesis and Properties of Novel Materials 

Derived from Oligo- and Polysquaraines.” 1998-2001 

2. DST project entitled “Crafting of Macromolecular Materials from Supramolecular 

Assemblies”, under the Swarnajayanti scheme, 2001-2006. 

3.  DST project entitled “Chiral -Electronic Gels and Helical Nanostructures: Self-

Assembly of Conjugated Molecules to Photoactive Organic Materials” under invited 

category, 2004-2007. 

4.  Ramanna Fellowship programme entitled as “Photoactive Supramolecular 

Architectures: Design and Applications”, 2006-2009. 

5. DST project entitled “Functional nanomaterials of -Conjugated Molecules”, under the 

DST Nanoscience and Technology Initiatives, 2007-2010. 

6. Indo-French project entitled, “Functional Hybrid Nanomaterials of Polymeric Gels and 

π-Conjugated Self-assemblies”, supported by CEFIPRA, New Delhi, 2007-2010. 

7. “Energy Efficient Organic Materials” CSIR Network programme, 2007-2012. 

8. “Molecular and Supramolecular Architectures with Optoelectronic Functions”, DAE, 

2009-2014. 

9. DBT project entitled “Detection of Zinc in Epileptic Condition Using Ratiometric 

Fluorescent Molecular Probes”, 2013-2016. 

10.  DST-AISRF Project entitled “Large area optoelectronics for India and Australia from 

Materials to Advanced Devices”, 2018 (on going). 

11. DST-JSPS Project entitled “Construction of p/n Heterojunction through the Self-

assembly of Functional Dyes”, 2018. 

12. DST-SERB Core Research Grant (Specal Call PAC Organic Chemistry), Project entitled 

“Design and Development of Efficient, Stable and Cost Effective Organic Dyes and its 

Application in Dye-Sensitized Solar Cells”, 2019. 

13. DST-SERB J. C. Bose National Fellowship project entitled “Fluorescent Molecules and 

Assemblies for Sensing and Imaging” 2015 (IInd term on going). 
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Invited Talks:  Approximately 350 (These include invited lectures and plenary talks in various 

national and international conferences). 

 

Recent Plenary Talks in Conferences:  

1. Squaraines as molecular probes and self-assembly modules, East Asia Symposium 

 on Advanced Materials and Functional Dyes, Osaka, Japan, June 2-6, 2009. 

2. Self-assembled soft materials with tunable properties, International Conference on 

 Materials for the Millennium (MATCON 2010), Kochi, India, January 11-13, 2010. 

4. The chemistry and applications of self-assembled functional molecules, Kuwait 

Conference of Chemistry, Kuwait, March 6-9, 2010. 

5. Self-assembled Soft Materials with Tunable Fluorescence and Their Application in 

Imaging, International Conference on Materials Science and Technology (ICMST 

2010), Trivandrum, November 28-30, 2010. 

6. Rationally Designed Molecular Probes for Analyte Sensing. International Analytical 

Science Congress, Kochi, November 24-27, 2010. 

7. Fluorescent Noncovalent Macromolecular Architectures and Organogels fro Thermal 

Imaging, Macro 2010, International Conference on Polymer Science and Technology, 

New Delhi, December, 14-17, 2010. 

8. Superhydrophobic CNT Nanocomposites of Molecular Self-assemblies, Cochin Nano, 

International Conference on Nanoscience and Technology, Kochi, August 14-17, 2011. 

9. New Fluorophores for Analyte Sensing and Bioimaging, 5th East Asia Symposium on 

Functional Dyes and Advanced Materials, Hanzhou, China, September 25-29, 2011. 

10. Self-assembled Organic Nanostructures, International Conference on Nanomaterials 

(ICN 2012), MG University, Kottayam, India, January 13-14, 2012. 

11. New Fluorophores for Analyte Sensing, Cell Imaging and Protein Labeling, Indian 

Analytical Science Congress, Kanyakumari, India, January 27-28, 2012. 

12. R. A. Mashelkar Endowment Lecture, NCL Pune, August 13, 2012. 

13. Supramolecular Polymerization of Fluorescent pi-Systems and Their Properties, 

PolyTech 2012, Pune, December 15-17, 2012. 

14. Molecular Assemblies with Diverse Architectures and Exceptional Properties, Chennai 

Chemistry Conference, CSIR-CLRI, February 8-10, 2013. 

15. Molecular Assemblies in Energy, Environment and Heath, Indian Society for Analytical 

Scientists Conference, Goa, August 15-17, 2013. 

16. Molecular Aggregates and Hierarchical Assemblies of pi-Systems, 5th ACCIS, North 

Bengal University, Darjeeling, November 21-23, 2013. 

17. The Power of Fluorescent Molecular Assembles, ICANN 2013, IIT Guwahati, December 

1-3, 2013. 
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18. Photoresponsive Supramolecular Assemblies and Gels, Conference on Light in 

Chemistry, Materials and Biology, IIT Khragpur, February 24-25, 2014. 

19. The Azobenzene Photoswitch and Supramolecular Chirality, Asian Photochemistry 

Conference, Trivandrum, November 10-14, 2014. 

20. Excited State Properties of Supramolecular Polymers and Organogels, 10th 

International Polymer Conference, Society for Polymers Science Japan, Tsukuba, 

Japan, December 2-5, 2014. 

21. Electronic Properties of Thiophene Based Supramolecular Polymers and Organogels, 

Macro 2015, IACS, Kolkata, January 23-26, 2015. 

22. Organic Semiconductor Assemblies for Energy Efficient Devices, IC-EEE, CUSAT, 

Kochi, February 4-6, 2015. 

23. Linear-Systems Based Supramolecular Polymers and Hybrid Materials, APM 2015, 

IISc, Banglore, February 19-21, 2015. 

24. Nanoarchitectures by Molecular Assembly: A Case of a Self-cleaning Material, 

Nanoscience and Nanotechnology, Kerala University, Thiruvanathapuram, March 19-

20, 2015. 

25. Molecular Self-assembly and Self-cleaning Materials, National Conference on Smart 

Materials, Calicut University, March 24-25, 2015. 

26. Fluorescent Molecular Assemblies for Sensing and Imaging, RAINSAT 2015, 

Sathyabhama University, Chennai, July 8-10, 2015. 

27. Fluorescent Molecular Assemblies for sensing and imaging, ICNDC 2015, BITS Pilani, 

October 16-18, 2015. 
 

28. Stimuli Responsive Fluorescent Molecular Assemblies, Challenges in Organic Materials 
and Supramolecular Chemistry (RSC ISACS 18), November 19-21, 2015. 

 

29. Stimuli Responsive Fluorescent Molecular Assemblies, ICNEECS-15, Madurai Kamraj 
University, December 10-11, 2015. 

 

30. Mimicking Natural Self-cleaning Property with Artificial Materials, Cochin Nano, 

CUSAT, Kochi, February 20-23, 2016. 

31. Hybrid Materials: Bonding with Carbon Nanotubes, 100 Years of Chemical Bonding, 

IICT Hyderabad, August 4-5, 2016. 

32. Self-assembly of pi-Gelators on Carbon Nanotubes, Amrita University Coimbatore, 

Dec. 19-21, 2016. 

33. Fluorescent Molecules for Sensing and Imaging, ISCB Award Lecture, SRM University, 

Chennai, February 8, 2017. 

34. Fluorescent Molecular Assemblies for Sensing and Security Application, NSACS, Guru 

Nanak Dev University, Amritsar, March 6-7, 2017.  

 
35. Supramolecular Helicity of Molecular Assemblies, SMMA, IISER Kolkata, April 20-22, 

2017. 

 
36. Supramolecular Helicity of Molecular Assemblies, Emerging Frontiers of Chemical 

Sciences, Farook College, Calicut, September 23-25, 2017. 
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37. Fluorescent Probes for Sensing and Imaging of Biological Analytes, ICSBAM, 
Christian College, Chengannur, October 4-6, 2017. 

 
38. The Power of Non-covalently Bonded Molecules, Linus Pauling Award Lecture, School 

of Chemical Sciences, MG University, Kottayam, Kerala, November 9, 2017. 

 
39. Photophysical Properties and Applications of Fluorescent  -Gelators, TSRP, BARC, 

Mumbai, January 3-7, 2018. 

 

40. Self-assembly and Materials Design, ICMST, IIST, Thiruvanthapuram, October 10-
11, 2018. 

 
41. Supramolecular Polymerization of -Conjugated Molecules to Exotic Superstructures, 

Macro 2018, IISER Pune, December 19-22, 2018. 

 

42. Designing Functional Materials by Molecular Self-assembly, MRSI Distiguished 
Lecture Award, Bangalore, February 12-14, 2019. 

 
43. Self-assembled Functional Dyes and Their Applications, EAS 9, National Taipei 

University of Technology, Taipei, September 17-20, 2019. 

 
44. Squaraine Derived Molecular Probes, Asian ChIP 2019, Guru Nanak Dev University, 

 Amritsar, November, 6-9, 2019. 

 
45. Stimuli Responsive Supramolecular Materials, STAM 20, Mar Athanasius College, 

Kothamangalam, Kerala, January 14-16, 2020. 
 

46. Stimuli Responsive Soft Materials, Doss Memorial Lecture, VIT Chennai, January 30-

31, 2020. 
 

47. Stimuli Responsive Supramolecular Functional Materials, ICAMSC 2020, Amritha 
Viswa Vidhyapeetham, Kollam, Kerala, August 10-12, 2020. 

 

48. Bodipy Derived Functional Materials, Indo-Australian Worshop on Advanced 
Functional Materials (Webinar), November 11-12, 2021. 

 
49. Bodipy Derived Stimuli Responsive Materials by Self-assembly, NCRAPS 2021, NIT 

Uttarakhand, December 19, 2021. 

 

Foreign Visits for Scientific and Academic Activities 

1. Chiba University, Japan, INSA-JSPS exchange scientist at the Department of Image 

 Science, Aug-Dec 1993 

2. Max-Planck Institut für Strahlenchemie, Mülheim, Germany, Alexander von 

 Humboldt Fellow, Sep 1994- Feb 1996 

3. University of Regensburg, Germany, DST-DAAD visiting scientist at the Institute for 

 Organic Chemistry,  Apr-Jun 1999 

4. National Institute of Advanced Material Research, Tsukuba, Japan, INSA-JSPS 

 exchange scientist, Jul-Sep  2003 

5. Institute Charles Sadron, Strasbourg, France, Invited talk, Indo-French Symposium 

 on Fibrillar Networks  as Advanced Materials, Sep 2005 
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6. National University of Singapore, Singapore, Invite lectures at Nanyang 

 Technological University, Nov 2005 

7. National Taiwan Normal University, Tamkang University, National Tsing Hua 

 University, National Taiwan  University, Taiwan, Invited lecture, Nov 2005 

8. Osaka, Japan, Invited lecture, International Conference on Functional pi-Systems, 

 May 2006 

9. Chiba University, Japan, DST-JSPS Exchange Project, Nov 2006 

10. University of California, Irvine, United States of America, Invited lecture, Indo-US 

 frontiers of Science Symposium, Jan 2007 

11. University of Osaka, Japan, Visiting Professor, Jul 2007 

12. Dinard, France, Invited lecture at IFCOS meeting, Sep 2007 

13. University of Dresden, Germany, Invited talk, International conference on Reactive 

 polymers, Sep 2007 

14. Arcachon, France, Invited talk, Aquitaine conference on Polymers, Oct 2007 

15. University of Chiba, Japan, DST-JSPS exchange visit, Feb 2008 

16. Chinese Academy of Sciences, China, Invited Talk, Nov 2008 

17. National Institute of Materials, Tsukuba, Japan, Invited visiting Scientist, Dec 2008 

18. Institute Charles Sadron, Strasbourg, France, for carrying out research work on 

 IFCPAR Project, Mar-Apr 2009 

19. National Institute of Materials, Tsukuba, Osaka, Plenary talk at the East Asia 

 Symposium, May-Jun 2009 
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49. Japan, Indo-Japan joint project (DST-JSPS) Osaka Prefecture University, Japan, Sept 

2015 
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1-Dodecyl- and 3-Dodecylpyrroles 

 C. R. Chenthamarakshan, J. Eldo and A. Ajayaghosh 

 Macromolecules 1999, 32, 251. 

 

28. Synthesis and Properties of Water Soluble Squaraine Oligomers Containing Pendant 

Propane Sulfonate Moieties 

 C. R. Chenthamarakshan and A. Ajayaghosh 

 Chem. Mater. 1998, 10, 1657. 

 

27. Narrow Polydispersed Reactive Polymers by a Photoinitiated Free Radical 

Polymerization Approach. Controlled Polymerization of Methyl Methacrylate 

 A. Ajayaghosh and R. Francis 

 Macromolecules 1998, 31, 1436.  

 

26. Enhanced Sensitivity and Selectivity in Metal Ion Recognition Property of an 

Oligosquaraine Dye Based Fluorescent Sensor 

 C. R. Chenthamarakshan and A. Ajayaghosh 

 Tetrahedron Lett. 1998, 39, 1795. 

 

25. Zwitterionic Dye-Based Conducting Polymers. Synthesis and Optical Properties of 

Pyrrole-Derived Polysquaraines  

    A. Ajayaghosh, C. R. Chenthamarakshan, S. Das and M. V: George,  

    Chem. Mater. 1997, 9, 644. 

 

24. Photo-Triggered Selective C-Terminal N-Methylamidative Cleavage of 

Polyethyleneglycol-Bound Peptides 
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     A. Ajayaghosh and V. N. R. Pillai 

 Tetrahedron Lett. 1996, 37, 6421. 

 

23. Thermal and Acid-catalysed Reaction of Bifunctional Vinyl Ether Urethane in Nonionic 

and Ionic Polymer Matrices 

       Z. Chen, A. Ajayaghosh, T. Yamaoka and M. Sukigara 

  Polym. Adv. Technol. 1995, 6, 733. 

 

22. Photophysical and Photoelectrochemical Behavior of Poly(styrene-co-(acrylamido)-6-

aminoacridine) 

S. Das, C. S. Rajesh, C. H. Suresh, K. G. Thomas, A. Ajayaghosh, C. Nasr, P. V. 

Kamat and M. V. George 

Macromolecules 1995, 28, 4249. 

 

21. Macrophotoinitiator Containing Pendant Xanthate Chromophore. Photopolymerization 

of Methyl Methacrylate and Evaluation of Kinetic Parameters 

      A. Ajayaghosh 

 Polymer 1995, 36, 2049. 

 

20. Synthesis, Characterization and Copolymerization Behaviour of S-Methacryloyl O-

Ethyl Xanthate 

 R. Francis and A. Ajayaghosh 

 Polymer 1995, 36, 1091. 

 

19. Phototransformation of Di-O-Ethyl S,S-Terepthaloyl Dixanthate and Terepthaloic       

Bis(piperidinedithiocarbamic anhydride) 

  M. Muneer, A. Ajayaghosh, S. Das and M. V. George, 

 J. Photochem. Photobiol. A: Chem. 1995, 86, 155. 

 

18. Solid-Phase Synthesis and C-Terminal Amidation of Peptides using a Photolytically 

Cleavable o-Nitrobenzhydrylamino-polystyrene Support     

     A. Ajayaghosh and V. N. R. Pillai 

 Tetrahedron Lett. 1995, 36, 777. 

 

17. Photoresists Based on a Novel Photorearrangement of o-Nitrobenzylic Polymers 

 A. Ajayaghosh, M. V. George and T. Yamaoka 

 J. Mater. Chem. 1994, 4, 1769. 

 

16. Novel Phototransformation of o-Nitrobenzylic Polymers to Azopolymers, 

 A. Ajayaghosh, S. C. George and M. V. George 

 J. Chem. Soc. Chem. Commun. 1994, 423. 

 

15. Synthesis and Photocrosslinking Studies of Some Copolymers of S-Acryloyl O- Ethyl 

Xanthate 

   A. Ajayaghosh, S. Das, P. V. Kamat, P. K. Das and M. V. George 

 Polymer, 1993, 34, 3605. 

 

14. Photo-induced Graft Copolymerization of Methyl Methacrylate onto Cellulose 

Containing Benzoyl Xanthate Chromophore 

           G. John, C. K. S. Pillai and A. Ajayaghosh 
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 Polym. Bull. 1993, 30, 415. 

 

13. A New Photodegradable Polyamide Containing o-Nitrobenzyl Chromophore. Steady 

State and Laser Flash Photolysis Studies 

 T. Mathew, A. Ajayaghosh, S. Das, P. V. Kamat and M. V. George   

         J. Photochem. Photobiol. A: Chem. 1993, 71, 181. 

 

12. S-Benzoyl O-Ethyl Xanthate as a New Photoinitiator: Photopolymerization and Laser 

Flash Photolysis Studies 

 A. Ajayaghosh, S. Das and M. V. George 

 J. Polym. Sci. Polym. Chem. 1993, 31, 653. 

 

11. Polymer-Bound S-Benzoyl O-Ethyl Xanthate. A New Heterogeneous Photoinitiator 

 A. Ajayaghosh, R. Francis and S. Das 

 Eur. Polym. J. 1993, 29, 63. 

 

10. Photophysics and Photochemistry of Squaraine Dyes: 3. Excited State Properties and 

Poly (4-vinylpyridine)-induced Fluorescence Enhancement of Bis(2,4,6-

trihydroxyphenyl)squaraine 

S. Das, P. V. Kamat, B. De la Barre, K. George Thomas, A. Ajayaghosh and M. V. 

George  

J. Phys. Chem. 1992, 96, 10327. 

 

9. Photografting of Acrylic Monomers on Polystyrene Support 

  A. Ajayaghosh, and S. Das 

 J. Appl. Polym. Sci. 1992, 45, 1617.  

 

8. Laser Flash Photolysis Studies of Aroyl Xanthates and Carboxylic Dithiocarbamic 

Anhydrides 

  D. Weir, A. Ajayaghosh, M. Muneer and M. V. George 

  J. Photochem. Photobiol. A: Chem. 1990, 52, 425. 

 

7. Solid-Phase Synthesis of N-Methyl and N-Ethylamides of Peptides Using photolytically 

Detachable 3-Nitro-4-N-alkylaminomethylbenzamidomethyl Polystyrene Resin 

 A. Ajayaghosh and V. N. R. Pillai 

 J. Org. Chem. 1990, 55, 2826. 

 

6. Polymer-Supported Synthesis of Protected Peptide Segments on a Photosensitive o-

Nitro(alpha-methyl)bromobenzyl Resin 

 A. Ajayaghosh and V. N. R. Pillai 

 Tetrahedron 1988, 44, 6661. 

 

5. 2'-Nitrobenzhydryl Polystrene Resin. A New Photolabile Polymeric Support for 

Carboxyl Protection in Amino Acids 

  A. Ajayaghosh and V. N. R. Pillai 

 Nat. Acad. Sci. Letters, India 1988, 11, 149. 

 

4. Polymer-Supported Solid-Phase Synthesis of C-Terminal Peptide N-Methylamides 

Using a Modified Photoremovable 3-Nitro-4-N-methylaminomethylpolystyrene 

Support 
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    A. Ajayaghosh and V. N. R. Pillai 

 Ind. J. Chem. 1988, 27B, 1004. 

 

3. Solid-Phase Synthesis of C-Terminal Peptide Amides Using a Photoremovable  

      alpha-Methylphenacylamido Anchoring Linkage 

 A. Ajayaghosh and V. N. R. Pillai 

 Proc. Ind. Acad. Sci. (Chem.Sci.) 1988, 100, 389. 

 

2. 2'-Nitrobenzhydryl Polystyrene Resin. A New Photosensitive Polymeric Support for 

Peptide Synthesis 

 A. Ajayaghosh and V. N. R. Pillai 

 J. Org. Chem. 1987, 52, 5714. 

 

1. Polymer-Bound Mixed Carboxylic Dithiocarbamic Anhydrides. A New Class of Selective 

and Recyclable Solid-Phase Acylating Reagents 

 V. K. Haridasan, A. Ajayaghosh and V. N. R. Pillai 

  J. Org.Chem. 1987, 52, 2662. 

 

Book Chapters 

1. Optoelectronic Molecular Switches Based on Dihydroazulene-Vinylheptafulvene (DHA-

VHF) 

T. Mrozek, J. Daub and A. Ajayaghosh in Molecular Switches, Feringa, B. L. (Ed.), 

Wiley, VCH, 2001, pp 63-106. 

2. H-bonded Assemblies of Dyes and Extended -Systems 

    A. Ajayaghosh, S. J. George and A. P. H. J. Schenning  

 Top. Curr. Chem. 2005, 258, 83. 

3.  Interaction of Carbon Nanotubes and Small Molecules, in “Supramolecular Soft Matter 

  S. Srinivasan and A. Ajayaghosh, in Applications in Materials and Organic Electronics, 

John Wiley & Sons, 2011. 

4.  Metallosupramolecular Materials for Energy Applications: Light-Harvesting  

  V. K. Praveen and A. Ajayaghosh in Functional MetallosupramolecularMaterials, J. G. 

Hardy, F. H. Schacher (Eds.), RSC Smart Materials, 2015. 

5.  Self-Assembly in Sensor Nanotechnology  

 P. Anees V. K. Praveen, K. K. Kartha and A. Ajayaghosh in Comprehensive 

 Supramolecular Chemistry II, Vol. 9, Raston, C. (Ed.), Elsevier Ltd., 2017, pp 297-

 320. 

6.  Stimuli-Responsive Supramolecular Gels  

 R. K. Mishra, S. Das, B. Vedhanarayanan,  G. Das, V. K. Praveen, A. Ajayaghosh, in 

 Molecular Gels: Structure and Dynamics,  Weiss, R. G. (Ed.) Monographs in 

 Supramolecular Chemistry No. 25, RSC, Chapter 7, 190–226, 2018.  



 37 

 

Patents Filed/Granted 

 
1. NANOCOMPOSITE MATERIAL USEFUL FOR THE PREPARATION OF 

SUPERHYDROPHOBIC COATING AND A PROCESS FOR THE PREPARATION THEREOF. 

Inventors: Ayyappanpillai Ajayaghosh (IN), Sampath Srinivasan (IN), Vakayil K. 

Praveen (IN). Assignee: Council of Scientific & Industrial Research, New Delhi (IN) – 

US Patent No.: US8323732B2 granted on 12/04/2012; Indian Patent No.: 

271219 granted on 09/02/2016. 

2. PYRROLE END-CAPPED BIPYRIDINE ASSAY POWDER FOR SELECTIVE DETECTION OF 

ZINC IONS AND A PROCESS FOR THE PREPARATION THEREOF. Inventors: 

Ayyappanpillai Ajayaghosh (IN), Sivaramapanicker Sreejith (IN). Assignee: 

Council of Scientific & Industrial Research, New Delhi (IN) – US Patent No.: 

US8344150B2 granted on 01/01/2013; Indian Patent No.: 265110 granted on 

10/02/2015. 

3. WHITE LIGHT EMITTING ORGANOGEL AND PROCESS THEREOF. Inventors: 

Ayyappanpillai Ajayaghosh (IN), Chakkooth Vijayakumar (IN); Vakayil K. Praveen 

(IN). Assignee: Council of Scientific & Industrial Research, New Delhi (IN) – US Patent 

No.: US8529790B2 granted on 10/09/2013; Indian Patent No.: 268527 granted 

on 02/09/2015. 

4. A REUSABLE THIOPHENE END CAPPED BIPYRIDINE FLUORESCENT ASSAY FOR THE 

DETECTION OF CYANIDE ANIONS IN AQUEOUS AND BIORELEVANT SAMPLES AND A 

PROCESS THEREOF. Inventors: Ayyappanpillai Ajayaghosh (IN), 

Sivaramapanicker Sreejith (IN); Kizhumuri P. Divya (IN), Purosothaman Jayamurthy 

(IN). Assignee: Council of Scientific & Industrial Research, New Delhi (IN) –Indian 

Patent No.: 274930 granted on 13/08/2016. 

5. MOLECULAR PROBES WITH HIGH FLUORESCENCE FOR SOLID-STATE LIGHTING, 

SELECTIVE DISCRIMINATION OF COUNTERANIONS OF ZINC, TWO PHOTON 

IMAGING. Inventors: Ayyappanpillai Ajayaghosh (IN), Kizhumuri P. Divya (IN), 

Sampath Srinivasan (IN). Assignee: Council of Scientific & Industrial Research, New 

Delhi (IN) –Indian Patent No.: 303798 granted on 30/11/2018. 

6. CARBAZOLE END CAPPED BIPYRIDINE COMPOUNDS AND PROCESS FOR 

PREPARATION THEREOF. Inventors: Ayyappanpillai Ajayaghosh (IN), Kizhumuri P. 

Divya (IN), Sampath Srinivasan (IN). Assignee: Council of Scientific & Industrial 

Research, New Delhi (IN) – Japan Patent No.: JP5773377B2 granted on 

02/09/2015; European Patent No.: EP2663554B1 granted on 18/05/2016; US 

Patent No.: US9493488B2 granted on 15/11/2016; US Patent No.: 

US10144722B2 granted on 04/12/2018.  

7. FLUORESCENT MATERIALS FOR SELF-ERASABLE WRITING, AUTHENTIC SECURITY 

LABELING, CURRENCY COUNTERFEIT PREVENTION AND PROCESS FOR THE 

PREPARATION THEREOF. Inventors: Ayyappanpillai Ajayaghosh (IN), Thirumalai 

Kumaran Rajasekaran (IN). Assignee: Council of Scientific & Industrial Research, New 
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Delhi (IN) – US Patent No.: US9255222B2 granted on 09/02/2016; Indian Patent 

Application No.: 2294/DEL/2011 date of filing 12/08/2011.  

8.  A SQUARAINE BASED FLUORESCENT PROBE AND A PROCESS FOR THE 

PREPARATION THEREOF. Inventors: Ayyappanpillai Ajayaghosh (IN), Anees 

Puravan (IN). Assignee: Council of Scientific & Industrial Research, New Delhi (IN) – 

European Patent No.: EP3039082B1 granted on 04/10/2017; US Patent No.: 

US9791451B2 granted on 17/10/2017; Japan Patent No.: JP6360896B2 granted 

on 18/07/2018; Indian Patent Application No.: 2564/DEL/2013 date of filing 

30/08/2013.  

9. METHOD OF PREPARATION OF UREASE AND GOLD QUANTUM CLUSTER MEDIATED 

NANOBIOSENSOR FOR THE DETECTION OF BLOOD UREA AND THE PROCESS 

INVOLVED. Inventors:  R. S. Jayasreee (IN), Ayyappanpillai Ajayaghosh (IN), 

Lakshmi V. Nair (IN). Indian Patent Application No.: 1567/CHE/2012 date of 

filing 20/04/2012.  

10. DEVICE FOR MASK ALIGHNMENT. Inventors: P. V. Agarwal; A. Agarwal; S. Pawar; B. 

Ram; Ayyappanpillai Ajayaghosh. Application No. 1887DEL2015. 

11. LOW COST BIO-BASED IONIC LIQUID CRYSTAL MEMBRANE USEFUL FOR ENERGY 

STORAGE SYSTEMS & PREPARATION THEREOF. Inventors: Ayyappanpillai 

Ajayaghosh (IN), Janardhananan Devaki Sudha (IN), Sasi Renjith (IN), Nallathamby 

Kalaiselvi (IN), Bongu Chandrasekhar (IN). Assignee: Council of Scientific & Industrial 

Research, New Delhi (IN). Indian Patent Application No.: 201611027797 date 

of filing 16/08/2016. 

12. A NOVEL DIKETOPYROLE SUPRAMOLECULAR BLACK DYE AND ELASTOMER AS A NEAR 

INFRARED FILTER. Inventors: Ayyappanpillai Ajayaghosh (IN), Samrat Ghosh 

(IN). Assignee: Council of Scientific & Industrial Research, New Delhi (IN). Indian 

Patent Application No.: 201711002216A date of filing 20/01/2017.  

 

13. DEVELOPMENT OF SUPERHYDROPHOBIC COATINGS FOR ENERGY SAVING 

MECHANICAL MOTION AND RELATED APPLICATIONS. Inventors: Ayyappanpillai 

Ajayaghosh (IN), Balaraman Vedhanarayanan (IN), Rahul Dev Mukhopadhyay (IN). 

Assignee: Council of Scientific & Industrial Research, New Delhi (IN). Indian Patent 

Application No.: 201711037002A date of filing 18/10/2017. 

14.  HYBRID PLANAR LIGHT CONCENTRATOR WITH ADAPTABLE TRANSPARENCY. 

Inventors: Adersh Ashok (IN), Ayyappanpillai Ajayaghosh (IN), Animesh M. 

Ramachandran (IN). Assignee: Council of Scientific & Industrial Research, New Delhi 

(IN). Indian Patent Application No.: 201811008500 date of filing 08/03/2018. 

15. PROCESS FOR THE PREPARATION OF PYRYLIUM SALTS. Inventors: Sasidhar Balappa 

Somappa (IN), Chettiyal Thodi Fathimath Salfeena (IN), Ayyappanpillai 

Ajayaghosh (IN). Assignee: Council of Scientific & Industrial Research, New Delhi 

(IN). Indian Patent Application No.: 201811004385 date of filing 08/03/2018; 

International Patent Application Publication No.: WO 2019155485 A1 date 
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15/8/2019; Japan Patent No. JP7337818B2, publication date 09-04-2023; US 

Patent No. US11661407B2, publication date 30/05/2023. 

16. THERMORESPONSIVE MOLECULES FOR CONTROLLED HEAT AND LIGHT 

TRANSMISSION WINDOWS AND APPLICATIONS THEREOF. Inventors: 

Ayyappanpillai Ajayaghosh (IN), Satyajit Das (IN), Suraj Soman (IN), Adersh 

Ashok (IN), Sreejith Shankar (IN). Assignee: Council of Scientific & Industrial 

Research, New Delhi (IN). Indian Patent Application No.: 201911052506, 2019; 

PCT Application No.: PCT/IN2020/050884, 2020. 

17.  A TRANSPARENT GEL ELECTROLYTE SYSTEM AND FAST SWITCHING 

ELECTROCHROMIC DEVICES THEREOF. Inventors: Deb, B. (IN); Ayyappanpillai 

Ajayaghosh (IN), Venugopal, R. (IN); Prabhu, G. P. T. (IN); Sreejith Shankar (IN). 

Assignee: Council of Scientific & Industrial Research, New Delhi (IN). Indian Patent 

Application 202011006474, 2020. 

18. A THERMORESPONSIVE SELF-ASSEMBLED ORGANIC MATERIAL AS PHOTONIC INK 

AND PROCESS OF MAKING THEREOF. 2019; Inventors: Cherumukkil, S.; Nair V. C.; 

Ayyappanpillai Ajayaghosh (IN). Internation Patent Application No. 

WO2022049605A1; US Patent Application No. US20230295489A1; JP Application No, 

JP2023534516A; EP Application No. EP4168501A1; CN Application No. 

CN116113670A. 

19.  SUPERHYDROPHOBIC COMPOSITE AND MULTIFUNCTIONAL APPLICATIONS 

THEREOF. Inventors: Sreejith Shankar (IN), Anjali Nirmala (IN), Hareesh, U. S. (IN); 

Ayyappanpillai Ajayaghosh (IN). Indian Patent Application No.: 

202011038721, 2020; PCT Application WO2022054087A1, 2022; US Patent 

Application No. US20230323150A1, 2023. 

 

20. ANTIBACTERIAL MULTI-CHARGED METAL COMPLEXES AND COATINGS WITH METAL 

NANOPARTICLES THEREOF. Inventors: Sreejith Shankar (IN); Anjali Nirmala (IN), 

Hareesh, U. S. (IN); Pottath, S. (IN); Vijayan, V. (IN); Pillai, S. (IN); Sukumaran, R. 

K. (IN); Ayyappanpillai Ajayaghosh (IN). Indian Patent Application No. 

202111015509, 2021 (PCT Pending). 

21.  A PROCESS FOR CARBON DIOXIDE ADSORPTION INDUCED SWITCHABLE 

ANTIBACTERIAL ACTIVITY OF A SMART COVALENT ORGANIC FRAMEWORK. 

Inventors: Ayyappanpillai Ajayaghosh (IN), Arindam Mal (IN), Rakesh K. Mishra 

(IN), B. S. Dileep Kumar (IN), Jubi Jacob (IN), Sreejith Shankar (IN). Submitted for 

filing, Application 0021NF2021, 2021. 

22. DISINFECTION AND IN SITU FLOCCULATION-SOLIDIFICATION PROCESS FOR 

PATHOGENIC MEDICAL WASTE DISPOSAL. Inventors: Shankar, S. P. (IN); Nair, S. S. 

(IN); Radhakrishnakurup, A. (IN); Vijayan, V. (IN); Mohamed, P. A. A. (IN); Hareesh, 

U. S. (IN); Sukumaran, R. K. (IN); Savithri, S. (IN); Devi, P. S. (IN); Ayyappanpillai 

Ajayaghosh (IN). Indian Patent Application No. Temp./E-1/24389/2021-DEL, 

2021 (PCT Pending). 

23.  AN IMPROVED DISINFECTION/SOLIDIFICATION PROCESS FOR PATHOGENIC 

MEDICAL WASTE DISPOSAL. Inventors: Shankar, S. P. (IN); Nair, S. S. (IN); Suja P. 
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(IN); Hareesh, U. S. (IN); Sukumaran, R. K. (IN); Savithri, S. (IN); Devi, P. S. (IN); 

Ayyappanpillai Ajayaghosh (IN). Indian Patent Application No. Temp./E- 

1/24367/2021-DEL, 2021 (PCT Pending). 

24. FLOCCULANT BASED DISINFECTION PROCESS FOR PATHOGENIC MEDICAL WASTE 

DISPOSAL. Inventors: Sreejith Shankar (IN), Hareesh, U. S. (IN) ; Parameswaran, 

B. (IN); Sukumaran, R. K. (IN); Ayyappanpillai Ajayaghosh (IN). Indian Patent 

Application No. 202011039050, 2020; PCT Application No. 

PCT/IN2021/050032, 2021; US Patent Application No. US20230320347A1, 

2023. 

25.  A FUNCTIONAL AND TRANSPARENT GEL ELECTROLYTE SYSTEM AND FAST 

SWITCHING ELECTROCHROMIC DEVICES THEREOF. Inventors: Deb, B. (IN); 

Ayyappanpillai Ajayaghosh (IN), Venugopal, R. (IN); Prabhu, G. P. T. (IN); 

Sreejith Shankar (IN). Assignee: Council of Scientific & Industrial Research, New 

Delhi (IN). Indian Patent Application No.: 202011006474, 2020; PCT 

Application PCT/IN2021/050143, 2021. 

 

26. IMPROVED SINGLE VESSEL PROCESS FOR PREPARATION AND PURIFICATION OF 

ALKYLPHOSPHOCHOLINES AND MILTEFOSINE THEREOF. Inventors: Lankalapalli, 

Ravi Shankar (IN); Thangarasu, Arun Kumar (IN); Ayyappanpillai, Ajayaghosh 

(IN). Indian Patent Application No. IN 201911003844, 2020. 

 
27. TEMPERATURE PROGRAMMABLE SMALL MOLECULES AND PROTOTYPES FOR 

THERMORESPONSIVE SMART WINDOWS AND APPLICATIONS THEREOF. Inventors: 

Ayyappanpillai Ajayaghosh (IN); Patra, D. (IN); Shankar, S. P. (IN). Patent of 

Addition over IN 201911052506, Indian patent Application No. 202113045339, 

2021 (PCT Pending). 

 
28. A PROCESS FOR THE SYNTHESIS OF BCX-1777 AND BCX-4430. Inventors: 

Lankalapalli Ravi Shankar (IN); Karunakaran Anitha Krishnakumar (IN); Suresh 

Sanjay Varma (IN); Velickakathu Omanakuttan Yadhukrishnan (IN); Kapiya Sangeeth 

(IN); Chekrain Valappil Shihas Ahammed (IN); Bernard Prabha (IN); Thangarasu Arun 

Kumar (IN); Doddramappa Doddamani Shridevi (IN); John Jubi (IN); Kokkuvayil Vasu 

Radhakrishnan (IN); Ayyappanpillai Ajayaghosh (IN). Indian Patent Application 

No. 202111061664, 2021. 

 

Contributions to Technology developement / commercialization 
 

The following technologies have been developed through translation of the fundamental 

knowledge generated from the research group of Dr. Ajayaghosh at CSIR-NIIST. 

 

1. Fluorescent materials for Security Applications 

Stimuli responsive fluorescent molecules are required for protecting valuable documents 

from counterfeit and duplication. Some of the fluorescent materials, NIR dyes and hybrid 

materials developed by Ajayaghosh’s research group are patented and are evaluated for 

security and energy saving applications. For example, a fluorescent molecular assembly 

developed by his research group exhibits fluorescence color change when it comes in 
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contact with water which is demonstrated as a security label for currencies and 

documents. In addition, a series of stimuli responsive fluorescent dyes and photonic 

materials have been designed for the development of security inks required for currency 

printing. A near infrared transmitting dye has been developed and used as security ink for 

invisible barcode printing. Flexible lenses coated with this ink are useful for NIR 

photography. 

2. Disinfection-Solidification Systems for Pathogenic Biomedical Waste Disposal 

Safe disposal of pathogenic medical waste is a challenge and is of contemporary 

relevance. A new approach using gel chemistry has been developed for the spontaneous 

disinfection and immobilization of pathogenic biomedical waste. The disinfection-

solidification system developed with inherent antimicrobial activity, is capable of 

disinfecting both liquid as well as solid samples, and results in gelation, flocculation or 

solidification of the waste instantaneously upon mixing. The extent of solidification can 

be controlled so that the system ends up gelling or flocculating the medical waste or can 

be completely solidified. In-house experiments confirmed >99.9% microbial disinfection 

within 1 minute of contact and reduces the risks of spillage and occupational exposure. 

The treated waste may be disposed of as non-regulated medical waste and can be 

converted to composts for agriculture. Segregation, transportation and disposal of such 

disinfected medical waste are easier and safer with significant reduction in cost for a 

healthcare facility. This technology is IP protected by filing three patents which are 

liscenced to industry. 

3. Indigenous Development of DSSC Module Fabrication facility 

Along with Dr. Suraj Soman, Ajayaghosh developed an indigeneous process for the 

production of large area dye sensitized light conversion devices for harvesting indoor 

light into electricity for IoT and other low power device applications. Indigenous 

production of large area devices is a challenge and is an unmet need of the country. In 

collaboration with Elixir Technologies, NIIST has developed indigenous large area 

device fabrication facility with the support of DST. This fully mechanized fabrication 

facility is the first of its kind and approximately 50-60% cheaper than the imported 

fabrication facilities. Large area photovoltaic modules fabricated using this device can be 

integrated with indoor tabletops and walls to generate low power required for various 

sensors and IoT devices. This is a priority area of Government of India under the Make-

in-India program. 

4. Superhydrophobic Materials and Coatings 

A process for the preparation of superhydrophobic coating formulations based on 

molecular assemblies on carbon nanotubes has been developed and patented. This 

material has been shown to be useful for water repellent coatings, separation of oil from 

water and drag resistant coatings. Negotiations with industries are in progress for further 

developing commercially viable coating formulations. Multifunctional superhydrophobic 

systems that show non-wettability and antimicrobial behavior on multiple substrates such 

as glass, wood and metal have also been developed. 
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5. Planar Light Concentrators 

In collaboration with Dr. Adersh Ashok, a hybrid planar light concentrator (HPLC) with 

switchable transparency modes and improved lateral light concentration by integrating 

geometrical optics and luminescent light concentrator technologies have been developed 

and filed for patent. The technology is enabled by steering a luminescent liquid 

waveguide (LLW) into the void space of light couplers embedded in the planar light 

concentrator (PLC), wherein the refractive index (RI) of the LLW is matched with the RI 

of PLC to achieve switchable transparency modes. This HPLC system will lead to a 

multifunctional power window when coupled with a photovoltaic (PV) cell and hence 

can function as a smart window that controls incident light propagation, at the same time 

generating electricity using the laterally directed light. Asahi Glass is interested in further 

developing this technology and is currently under discussion. 

 

Major Technologies transferred to industry / commercialized 

 

Among the different technologies developed, the following are the two major 

technologies licensed to various industries and commercialized 

 

1. Gel-based Disinfection-Solidification Systems for Safe Disposal of Pathogenic 

Biomedical Waste, Know-how transferred to M/s Bio Vastum Solutions Pvt. Ltd., 

Angamali, Kerala (2021) 

Technology Transfer Fee: Rs. 10.08 Million + taxes + Royalty 

2. Fluorescent Materials for Security Applications, Know-how transferred to HueBright, 

Bengaluru, Karnataka (2020) 

Technology Transfer Fee: Rs. 25 lakhs + taxes + Royalty 

CSIR Technology Award (Certificate of Merit) 

 

In addition to the above, as the director of the institute, mentored and facilitated several technology 

developments and liscencing worth of nearly Rs. 120 million over a period of last 6 years. These 

involves the development of agriculture waste based alternate materials for one time used plastics, 

conversion of industrial waste to building materials, development of solar cell module fabrication 

facility etc. 

 

 

Infosys Science Foundation Prize Citation 

 

The Infosys Prize for Physical Sciences is awarded to Dr. A. Ajayaghosh for his pioneering 

development of methods for the construction of supramolecular functional materials, which can 

be employed as components in organic electronic devices and in powerful substance selective 

optical sensing and imaging. 
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"The committee was impressed with two of his achievements. The first one was development of 

superior light harvesting devices. These are devices, which can convert light to energy i.e. 

photonic. And the second area was the detection of very tiny amounts, centigrams of TNT and 

other dangerous substances with a rather simple step." 
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