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The Second INAE-NATF Workshop on “Technology and Health-Care” 

with emphasis on Affordable Healthcare & Bioinformatics 

15 – 17 April 2015 
National Institute of Advanced Studies (NIAS),  

IISc Campus, Bangalore, India 
 

Introduction 

 
Following the cooperation agreement signed in 2013 with the INAE, Indian National Academy of 
Engineering, a first symposium in conjunction with laboratory visits was held on 15/16 October 2014 
at the Évry Genopole on the following general topics: 

 Genomics 
 Bio-informatics 

 
A second seminar, always on Genomics and Bioinformatics and in conjunction with laboratory visits was 
held from 15 to 17 April 2015 in Bangalore at the "National Institute of Advanced Studies” (NIAS) campus 
on specific topics such as: 

 Big data in health-care 

 Genomic data 

 Next generation genomic technologies 

 Bioinformatics 

 Clinical Imaging & Bio-engineering  

 Drug Design 

 Medical diagnostic laboratory 

 Affordable medical technologies 

 Affordable diagnostic devices 

 Affordable radiotherapy 

 Ophthalmic research  

 Virtual Liver 

 
Laboratory Visits 
On April 15: visit to the national centre for biological sciences, the centre for cellular and molecular 
platforms and the Institute for stem cell and regenerative medicine, that were near each other, and at the 
end of the afternoon visit to the company 'Strand Life Sciences', that specialises in the mapping of the 
genome and its applications at affordable price. 

The studies, analytical work and applications that these centres, institutes and companies provide, are of 

excellent quality and potentially complementary to what is being done in France. At the same time, we see 

that in India applied research leading to exploitable results for affordable healthcare is a prime goal.  The 

‘Strand’ specialises in the mapping of the genome and finding markers for the prediction of susceptibility 
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to certain diseases or malfunctions. They are foremost interested in practical results providing their clients / 

patients an affordable service, while knowing that this may not be satisfactory for Western clients who need 

100% reliable results. 

The afternoon of April 16 offered an opportunity to visit the Bio-Science Department, where a new 

interdisciplinary Faculty of Bio-Engineering, a faculty was established only a few years ago.  The faculty 

brings together biology, bio-informatics and engineering (emphasis on maths). Furthermore, there was also 

a visit to the centre of nano-science and nano-technology on the programme. This centre was certainly 

endowed with state of the art  equipment and focuses on studies of nano-structures, analysis of materials, 

photovoltaic cells, etc. 

Presentations 
On April 16, the former president of the Indian Academy (INAE), Dr. Baldev Raj and the current president 

Dr. B. N. Suresh, as well as Brig Minoch attended the seminar. 

The Indian presentations given on 16 and 17 April covered: an overview of the biotech industry’s activity 

in India; the design of drugs with a view to optimizing the relationship between factors such as efficiency, 

price, etc.; genomic data compression technologies; and in particular affordable applications of medical 

technologies, especially in the field of tests for infectious diseases (e.g. tuberculosis) and dysfunctions (e.g. 

Alzheimer's, cancer, liver, ophthalmology, etc.) 

Ideally, French partners for collaborative projects with Indian companies, institutes and private or public 

labs would seek Indian know-how in the design of medical tools at competitive prices.  These partners 

would be small to medium sized companies specializing in devices of diagnostics and treatment but also 

laboratories or hospitals with special needs for equipment or partial sequencing. 

Most French presentations covered more theoretical or scientific aspects, such as Big Data, bioinformatics, 

new generation sequencing, algorithms for the identification and prediction of noncoding RNAs, 'stratified' 

medicine (i.e. adapted to categories of populations with common genomic features (‘phenotypes’ that can 

be found in all populations of the world: for example populations feeding well, others eating poorly, others 

living in hot or cold countries, vegetarians, townspeople, peasants, etc. all leading different lives)), thanks 

to genomic technologies. 

Furthermore, two French presentations focused on current and future applications arising from technologies 

of new generation sequencing and 'digital polymerase chain reaction' as used in hospitals to characterize 

certain acquired or hereditary predispositions of patients, and the large CATI network with shared imaging 

capabilities, which is a decentralised instrument for neurological imaging. 

General discussion 
The end of the afternoon of April 17 was reserved for discussions about the way forward (where do we go 

from here). Would it be possible to identify concrete projects for Indo-French collaboration?  Are there 

representatives of companies, labs, hospitals among the French participants that would be interested in 

collaborations for example for the development of devices based on low-cost sequencing tests or similar to 

fight typhus, cancer and Alzheimer's? Rare diseases that no country can attack alone are a niche that is 

worthwhile to consider seriously. Participants concluded that as a first step it would be necessary to identify 

one or more pathologies for which such collaboration would be suitable. Opening up and exchanging the 

already existing databases on sequenced genomes would be an important step to take advantage of the work 

already done in both countries. 
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Suggested general domains where collaborations would provide added value include a blend of biology, 

bioinformatics, medical equipment or devices, and meta-Genomics, the exchange of post-docs and, 

subsequently, the creation of consortia of labs and companies on both sides for close collaborations 

between Indian and French organisations. The applied model would be ‘public-private partnerships’. 

Steps (next steps) 
The "Secretaries" of the French and Indian teams should request participants in the seminar to make 

concrete proposals for collaboration in the general field of bioinformatics (including biology and genome) 

and/or in the field of development of instruments/tools/devices for testing or treatment. 

The Secretaries should explore how to set up NATF-INAE funding for joint research collaboration, for 

example from agencies that have a track-record for funding joint Franco-Indian endeavours, such as 

Cefipra, the French Foreign Ministry, etc. 

In particular the proposal to distinguish Indian phenotypes for the use of "personalized" medicine (adapted 

to phenotypes) was repeated. For example, there are 31 languages in India that could be used in a 

preliminary approach. The sharing of databases would be a first step. 

Rajeev Shorey reminded participants that from 13 to 14 October this year Delhi will host approximately 

500 delegates of CAETS (Council of Academies of Engineering and Technological Sciences). 



VIII 

 

 



IX 

 

 

Programme 

Wednesday, 15th April 2015 

 

 

1400 hrs. -1600 hrs. : Visit to the Bangalore Biocluster:  
 National Centre for Biological Sciences 

(www.ncbs.res.in) 
 Institute of Stem Cell & Regenerative 

Medicine (www.instem.res.in) 
 Centre for Cellular & Molecular Platforms 

(www.ccamp.res.in) 
 

1600 hrs. -1800 hrs. : Visit to Strand Life Sciences, Bangalore 
(www.strandls.com) 

1800 hrs. – 1930 hrs. : Break 

1930 hrs. : Dinner 

http://www.ncbs.res.in/
http://www.instem.res.in/
http://www.ccamp.res.in/
http://www.strandls.com/


X 

 

 

Thursday, 16th April 2015 

 0915 hrs. – 1000 hrs. : Inaugural Session 

   Welcome Address and Brief on the workshop by Dr. 
Rajeev Shorey, INAE 

   Presidential Address by Dr. B. N. Suresh, President, 
INAE 

   Address by Dr. Pierre-Etienne Bost, NATF, France 

   Address by Dr. Baldev Raj, Immediate Past- 
President, INAE 

   Address by Prof. Anurag Kumar, Director, IISc, 
Bangalore 

   Vote of Thanks by Dr. P. K Roy, INAE 

 

 

1000 hrs. – 1130 hrs. 

 

: 

 

Session-I : Biotechnology & Bioinformatics  

  Session Chair: Prof. P. K. Roy, NBRC, Gurgaon 
 

1000 hrs. – 1030 hrs. : Professor G. Padmanaban, INSA Senior Scientist, 
Department of Biochemistry, Indian Institute of Science, 
Bangalore 

Title: An Overview of the Activities of the Biotech Industry 
in the Health Sector 

1030 hrs.  – 1100 hrs. : Hervé Luga, Institut de Recherche Informatique, Toulouse 

Title: Big Data and HPC applied to BioInformatics: Study 
of IRIT projects 

11:00 – 11:30 : Prof. Sanghamitra Bandyopadhyay, Fellow INAE, Indian 
Statistical Institute, Kolkata 

Title: Drug Design in a Multiobjective Optimization 
Perspective 

11:30 – 12:00 : Tea/Coffee 
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1200 hrs. -13:00 hrs. :  Session II: Towards Application or Translation 

  Session Chair : Pierre-Étienne Bost, Genethon, Evry 
 

1200 hrs. – 1230 hrs. : Yves Champey, Founder ITEEC, Généthon, Evry 

Title: Personalized Medicine 

1230 hrs. – 1300 hrs.  Dr. Sharmila Shekhar Mande, Tata Consultancy Services 
Ltd. (TCS), Pune. 

Title: Fast and efficient algorithms for compression, 
archival and dissemination of genomic data 

13:00 – 14:00 : Lunch 

1400 hrs. – 1430 hrs. : Rohit Srivastava, Department of Biosciences and 
Bioengineering 
Indian Institute of Technology-Bombay (INAE Young 
Engineer awardee) 

Title: Affordable Point of Care Diagnostic Devices 

 
Departure for laboratory visits in  
Indian Institute of Science (IISc), Bangalore 
 
1500 hrs. – 1615 hrs. : Visit to the Department of Bio Sciences, IISc, Bangalore 

1630 hrs. – 1800 hrs. : Visit to the Nano Science & Engineering Centre, IISc, 
Bangalore 
 

1930 hrs.  –  2230 hrs. : Cocktails and Dinner 

Venue : Chancery Pavilion Hotel, Residency Road, 
Bangalore 

Dinner talk: Jenifer Clark on Support from French 
Embassy’s Science & Technology Service and CEFIPRA for 

Indo-French co-operation 
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Friday, 17th April 2015 

0900 hrs. – 1100 hrs. : Session III: Prospects & Issues in Molecular   
                      Biology 

  Session Chair: Jean-Francoise Deleuze, Centre National 
de Génotypage (CNG), Evry 

0900 hrs.  – 0930 hrs. : Fariza Tahi, University Evry-Val d'Essonne  

Title: Bioinformatics of non-coding RNAs: Algorithms for 
their identification and prediction of their structures. 

0930 hrs. – 1000 hrs. : Mr. Chandrasekhar Nair, BigTec Labs, Bangalore 

Title: Point of care molecular testing for detection of 
tuberculosis and resistance to first line treatment in 
resource limited settings 

1000 hrs. – 1030 hrs. : Christophe Béroud, INSERM & Hôpital Timone Enfants, 
University Aix-Marseille.  

Title: New bioinformatics systems to analyze NGS data 

1030 hrs. – 1100 hrs.  Dr. V. Umashankar, Bioinformation Dept, Sankara 
Nethralaya, Chennai 

Title: Opthalmic Research and Bioinformatics 

1100 hrs. – 1130 hrs.  Tea/Coffee 

1130 hrs. -13:00 hrs. : Session IV:  Perspectives towards Clinical 

                      modalities 

  Session Chair:  Prof. Sanghamitra Bandhopadhyay, 
ISI, Kolkata 

1130 hrs. – 1200 hrs. : Jean-François Deleuze, Centre National de Génotypage 
(CNG),  

Title: Towards stratified medicine: the potential of next 
generation genomic technologies 

1200 hrs. – 1230 hrs. : G. V. S. Manyam, Panacea Medical Electronics Ltd, 
Bangalore. 

Title: Harnessing Technology for Affordable Radiotherapy 

1230 hrs.– 1300 hrs. : Marc Delpech, Cochin Institute, Paris 

Title: The new technologies (NGS, Digital PCR,…) in a 
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medical diagnosis laboratory, a true revolution already 
started 

1300 hrs. – 1400 hrs. : Lunch 

1400 hrs. -1600 hrs. : Session V: Vistas of Medical Praxis: Potentials   
& Possibilities 

  Session Chair: Marc Delpec, INSERM & Hospital 
Cochin, Paris 

1400 hrs. – 1430 hrs.  Mr. Kalyan Subramanian, Chief Scientific Officer, Strand 
Life Sciences, Bangalore 

Title: Virtual Liver 

1430 hrs. – 1500 hrs.  Jean-François Mangin, NeuroSpin Institute/Atomic Energy 
Commission, Saclay. 

Title: CATI, a large distributed instrument for the 
neuroimaging of cohorts 

1500 hrs. – 1530 hrs.  Jagdish Chaturvedi, Clinical innovations, Innovation 
Accelerator Centre, Bangalore 

Title: Accelerating affordable medical technologies in  
India 

1530 hrs. – 1600 hrs.  Prof. Prasun K. Roy, Fellow INAE, National Brain Research 
Centre, Delhi 

Title: Gracefully Advancing across the Life-span: To 
Foresee is To Forestall 

1600 hrs. – 1630 hrs.  Tea/Coffee 

1630 hrs. – 1645 hrs.  Bruno Jarry, NATF 

Title: Role of our Academy in fostering Big Data 
technologies in the Healthcare Sector 

1645 hrs. – 1815 hrs.  General Discussion and Future Activities 

Key Takeaway and Next steps: Where and how 
do we go forward from here? 
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Participants 

Delegation from France: 

 
1. Dr. Jean-François Deleuze, National Centre for Genotyping, Genopole. 
2. Dr. Christophe Béroud, INSERM & Laboratory of Molecular Genetics, 

Timone Children Hospital, Paris. 
3. Dr. Pierre-Étienne Bost, Genethon, Evry 
4. Dr. Marc Delpech, INSERM & Department of Biochemistry & Molecular 

Genetics, Hospital Cochin, Paris 
5. Dr. Jean-François Mangin, NeuroSpin Institute/Atomic Energy 

Commission, Saclay. 
6. Dr. Yves Champey, Généthon, Evry.  
7. Dr. Hervé Luga, Institute for Informatics Research, Toulouse.  
8. Dr. Wolf Gehrisch, National Academy of Technology of France (NATF), 

Paris. 
9. Dr. Fariza TAHI, University of Evry-Val d'Essonne, Evry. 
10. Dr Bruno Jarry, Biotech Commission & National Academy of 

Technology of France, Paris. 
 

  
Delegation from India: 
 

1. Prof. B. N. Suresh, President INAE 
2. Prof. Baldev Raj, President CAETS & Immediate Past President INAE 
3. Dr. G. Padmanabhan, Former Director, Indian Institute of Science, 

Bangalore 
4. Dr. Rajeev Shorey (FNAE), TCS Innovation Labs, Cincinnati, 

USA/Bangalore, India 
5. Dr. P. K. Roy (FNAE), National Brain Research Centre, Delhi. 
6. Dr. Sanghamitra Bandopadhyay (FNAE), Indian Statistical Institute, 

Calcutta 
7. Dr. Sharmila Mande, Tata Research Design & Development Centre, Pune. 
8. Dr. Rohit Srivastava, India Institute of Technology, Bombay. 
9. Dr. V. Umashankar, Shankar Netralaya Eye Centre, Madras. 
10. Dr. Chandrasekhar Nair, BigTec Labs Co., Bangalore 
11. Dr. Kalyan Subrahmanyam, Strand Life Sciences Inc.., Bangalore 
12. Dr. G. V. S. Manyam, Panacea Medical Electronics Ltd., Bangalore 
13. Dr. Jagdish Chaturvedi, Innovation Accelerator Centre, Bangalore 
14. Brig. Rajan Minocha, INAE 
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INAE/NATF Workshop on ‘Technology and Healthcare’ 

Biographies and Abstracts 

G.Padmanaban, Department of Biochemistry, Indian Institute of science, Bangalore-
560012 

Prof. Govindarajan Padmanaban received his BSc (Chemistry) from the Presidency College, 
Chennai, MSc (Soil Science and Agricultural Chemistry) from Indian Agricultural Research 
Institute (IARI), New Delhi; and DSc (hc) from BHU. After obtaining PhD (Biochemistry) 
(1966) from the Indian Institute of Science (IISc), Bangalore, he became Assistant Professor 
(1969), Deputy Director (1993) and also Director (1994-98), IISc. He was a UGC-British 
Council Exchange Scientist at the St Mary's Hospital Medical School, London (1969-70) and 
Visiting Scientist, University of Chicago (1973-86). After his retirement (1998) from IISC, he 
worked there as Emeritus Scientist, Honorary Professor, Distinguished Biotechnologist and 
holds NASI-Platinum Jubilee Chair. 

Prof. Padmanaban was instrumental in ushering in recombinant DNA technology in the 
country. Working in the area, eukaryotic gene transcription, he studied the role of haem in the 
transcriptional regulation of cytochrome p-450 genes in rat liver; established the 
mulifunctional regulatory functions of haem in the living cell; studied the haem biosynthetic 
pathway in different eukaryotic systems and discovered the haem-biosynthetic pathway in the 
malarial parasite and showed it to be a unique drug target. He showed that curcumin from 
turmeric has antimalarial activity and embarked on clinical trials to prove the efficacy of 
curcumin-based combination therapies for malaria. He also guided 45 students for PhD. 

Professor Padmanaban worked closely with several government agencies to further the cause 
of biotechnology in the country. He helped and promoted vaccine industries in the country 
and supported his colleagues in the development of recombinant hepatitis B vaccine and DNA 
rabies vaccine. He chaired several committees of the Department of Biotechnology and was 
part of several initiatives to promote life science research. He was a member of the WHO 
group on malaria for three years and served on the INSA Council (1991-92). 

Professor Padmanaban was recipient of Padma Shri (1991) and Padma Bhushan (2004) from 
the Government of India, SS Bhatnagar Prize for Science & Technology (1983) and 
Jawaharlal Nehru Birth Centenary Fellowship of INSA. He was CV Raman Research 
Professor of INSA (1991-96). He was elected Fellow of the Indian Academy of Sciences, 
Bangalore, National Academy of Sciences (India), Allahabad and Academy of Sciences for 
the Developing World (TWAS). 

Title: An Overview of the Activities of the Biotech Industry in the Health Sector 
 
Abstract: Biotechnology (BT) industry is growing at around 20% in the country and the 
health sector accounts for more than 60% of the turnover. Interestingly, the government 
initiatives have played an important role in the growth of BT sector, whereas it is held that IT 
sector in India grew due to initiatives in the private sector. The Department of Biotechnology 
(DBT), established in 1986, has played a crucial role in the growth pathway. Other 
government institutions such as DST and CSIR have also contributed to this effort. A crucial 
step taken by the DBT was to initiate the SBIRI (Small Business Innovative Research 
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Initiative) programme in 2005 to support biotech industry at the grass root level. A major step 
has been the set up of BIRAC (Biotechnology Research Assistance Council) three years ago 
as section 25/8 company to support the industry through a progressive path from ideation to 
pilot plant-ready stage. This bottom up approach has indeed led to crucial support to start ups 
as well as established companies to undertake projects related to Biogenerics (vaccines and 
biopharmaceuticals), modern diagnostics and development of medical devices in the health 
sector. However, there are only a few projects devoted to new drug discovery. At the present 
time around 380 projects in over 250 industries are being supported under this programme, of 
which the health sector would account for over 60% of the projects. India is a global leader in 
the supply of vaccines and efforts are underway to make newer vaccines such as rota and 
pneumococcal vaccines as well as Biogenerics. Modern diagnostic kits based on 
nanotechnology and microfluidics are being developed by the industry and academia. Medical 
devices range from non-invasive guiding and imaging tools to use of cell phone to integrate 
and propagate patient data in the rural sector. With the growth of genomic sciences, India has 
good opportunity to get into big data analytics using its IT skills. In the social sector, India 
can bring about a revolution by addressing the health status of millions of children attending 
the school midday meal programme using vaccines and biofortified food supplement. A 
similar opportunity holds to use technology under the “Reinvent the Toilet Challenge” 

programme. Future holds great promise for India to be a global competitor as well as to 
address the health concerns of the people. 
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Dr. Hervé LUGA, Professor in Computer Science, IRIT, Toulouse University 

Dr. Hervé LUGA is full professor at Toulouse University and pursues research at IRIT 
(UMR CNRS 5505). He is at the head of the VORTEX Research team which is a large 
research group dedicated to 3D.   

Since his PhD, he pursues researches concerning the use of bio inspired algorithms to 
generate shapes, controllers of artificial creatures in virtual environments. This leads him to 
investigate and to gain expertise in artificial life paradigms such as Evolutionary Algorithms, 
Genetic Regulatory Networks, Classifier Systems and Neural Networks.  

The interest in those bio-inspired algorithms implies to their uses in stochastic optimization 
and, since 2 years, in bioinformatics applications. That latter field of research leads to the 
development of collaborations with archaeology and medical labs. 

He is currently co-mastering the organisation of a thematic semester dedicated to the leverage 
of investigations by the collaboration between Computer Science and Mathematics applied to 
biology. 

His research results produces a high dissemination activity with more than 70 publications in 
international journals, books and conferences. 

Title: Big Data and HPC applied to BioInformatics: Study of IRIT projects 

Abstract: Nowadays, because of the evolution of biotech and computers, Biologists have to 
face tons of data. Instead of evaluating one or a limited set of very well structured points, they 
have to consider and manage huge and complex datasets.  This new challenge, at the heart of 
the evolution of medicine and biology, allows considering groups instead of individuals, to 
follow individual cells in an organism, to perform real-time imaging of living organisms, to 
consider datasets from several studies, etc. These tasks could be leveraged by melting 
specialists skills from computer scientists and mathematicians which develops technologies to 
model, manipulate, simulate or validate these huge datasets. This leads to the popular fields of 
BigData and High Performance Computing. 

IRIT, one of the biggest French computer science lab has developed several projects which 
deals with biology applications. This talk presents a selection of them which exhibits the cross 
fertilization, the acceleration and open perspectives on new models which could be developed 
thru novel collaborations. 
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Sanghamitra Bandyopadhyay, Machine Intelligence Unit, Indian Statistical Institute, 
Kolkata 
 
Speaker bio: Dr. Sanghamitra Bandyopadhyay did her B Tech, M Tech and Ph. D. in 
Computer Science from Calcutta University, IIT Kharagpur and ISI respectively. She is 
currently a Professor and Head, Machine Intelligence Unit, Indian Statistical Institute, 
Kolkata, India.  Her research interests include soft and evolutionary computation, pattern 
recognition, data mining and computational biology.  She has authored/co-authored over 275 
technical articles in international journals, book chapters, and conference proceedings. She 
has published six authored and edited books from publishers like Springer, World Scientific 
and Wiley. She has also edited journal special issues in these areas. Prof. Bandyopadhyay has 
worked in many Institutes and Universities in the US, Australia, Germany, China, Italy, 
Canada and Mexico, besides having delivered talks in many other countries. Prof. 
Bandyopadhyay is the recipient of several awards including the Shanti Swarup Bhatnagar 
Prize in Engineering Science, Swarnajayanti fellowship from the Department of Science and 
Technology,  Humboldt Fellowship from Germany, Senior Associateship of ICTP, Italy, and 
Dr. Shanker Dayal Sharma Gold Medal and Institute Silver from IIT, Kharagpur, India, She is 
a Fellow of the National Academy of Sciences, India (NASI), National Academy of 
Engineers (INAE), West Bengal Academy of Science and Technology and a senior member 
of the IEEE.  

 
Title: Drug Design in a Multiobjective Optimization Perspective 
 
Abstract: One of the chief approaches in the field of drug design is the identification of 
proper lead molecules or ligand targeting specific proteins involved in the bio-chemical 
pathways of a disease. A ligand must have certain essential and certain desirable properties in 
order to be able to bind to a given target. In this talk we will describe how the de novo ligand 
design problem can be modelled as one of simultaneous optimization of multiple objectives. 
Popular metaheuristics based on evolutionary algorithms and simulated annealing are used for 
optimization. The ligand is built from a library of small fragments extracted from drug 
databases. Several energy components as well as other measures like toxicity, oral 
bioavalability, mass, etc. are optimized. A protein of Mycobacterium tuberculosis bacteria is 
taken as the target. Results show that the method is able to generate existing as well as novel 
molecules that could be potentially new lead molecules.   
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Dr. Yves Champey, MD, Founder ITEEC, Genopole,  

Dr. Yves Champey got his Phd as a Medical Doctorate at the School of Medicine, Paris, 
in 1962.  

1997-2014: 
Founder ITEEC, consultant, counselling in drug research and development in human 
pharmaceutical and health biotechnology industries. 

Advisor to the Director General, Evry Genopole: a French national project for the 
development of biotechnology activities. 

Member of the Evry Genopole Expert Committee for the selection of projects and start-up 
companies for incubation and financing. 

CEO of “Genopole 1er Jour” a private seeding fund built at the Genopole d’Evry. In charge of 
the Genopole Personalized medicine project. 

Director, as a volunteer of the Drug for Neglected Diseases Initiative (DNDi) feasibility 
study: a not-for-profit entity being developed with seven institutional founders for research 
and development of new drugs for the most neglected diseases. 

Chairman of the DNDi Board of Directors, July 2003. 

1995-1997: 
R and D Vice President, Rhône-Poulenc Rorer, in charge of setting up an overall Research 
and Development Quality programme for the research and development centres as well as the 
development programmes, worldwide.  

1989-1995: 
Senior Vice-President Development and Chief Medical Officer, Rhône-Poulenc Rorer, in 
charge of all international development projects and registration for new drugs. 

1983-1997: 
Vice President clinical research and development, international regulatory affairs, Rhône-
Poulenc  Santé. 

Organization of three separate European joint ventures with Japanese pharmaceutical 
companies, namely, Dainippon, Tanabe and Chugai. 

1980-1982 : 
Medical Director, Laboratoires Théraplix, a Rhône-Poulenc Santé subsidiary, France. 

1976-1980: 
Medical and Scientific Director, Laboratoires Pfizer, France. 

1968-1976: 
Medical and Scientific Director, France and then Europe, Miles Laboratories. 

1962-1967:  
Director for the El Madania Public Health Demonstration Zone, National Institute of Public 
Health, Algiers, Algeria: a programme conducted under the guidance of WHO. 
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Other Activities 

Past:  
Member  Rhône-Poulenc Pharma R et D Board of Directors. 

General Secretary and later,  President, French Association of Pharmaceutical Physicians. 

Founder and President of the Rhône-Poulenc Rorer Foundation. 

Member, Inter-Ministerial Mission on Public Research and Drug Innovation Research: a 
mission set up by the Ministry of Research and the Ministry of Economy and Finance of the 
French Government. 

Member of the Board I2T a Public Private Company for the early drug development of 
compounds coming from the French public research institutions.   

Member of the Paris Biotech Scientific Committee. 

Member of the Technolife Investment Committee. 

Member of the Scientific Committee, PrimeBiotech. 

Member of the Scientific Advisory Board of Institut Pasteur Honk Kong on the Respari 
research programme. 

Member of the Institut Pasteur Long Term Prospective and Strategic Working Group. 

Member of OTC Asset Management Consultative Committee 

Title: Personalised Medicine  

Abstract: Yves Champey MD, Genopole, France, will discuss the contribution of 
technologies to modern medical practice. The clinical biology, the imaging technologies, the 
hospital documentation, the genomics and omics sciences, as well as the building of the very 
large data bases and the data mining instruments are opening the precision medicine area and 
profoundly changing the medical practice.  

Personalized Medicine is one of the first tool offered to treating physicians. It refers to the 
capacity to collect genetic information from individual patient in order to decide on 
prescribing the small number of targeted medicine, essentially in oncology, or to utilise the 
pharmaco-genomic knowledge acquired on a large number of drugs prescribed in various 
indications since many years.  

The Genopole French present activities in that field will be discussed. 
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Sharmila Mande, Head – Bio Sciences R&D, TCS' Innovation Labs, Tata Consultancy 
Service Ltd., Pune, India 
 
Sharmila Mande heads the Bio-Sciences R&D activities at Innovation Labs of Tata 
Consultancy Services Ltd. She received her PhD degree in the year 1991 in Physics from 
Indian Institute of Science, Bangalore, India, and later was trained in Protein Crystallography, 
through which she began to address problems of biological importance. She had her post-
doctoral training at University of Groningen, The Netherlands and University of Washington, 
Seattle, USA. She worked in Institute of Microbial Technology and Post Graduate Institute of 
Medical Education and Research in Chandigarh, India, before joining Tata Consultancy 
Services, in 2001. 
 
Her main focus areas of research include algorithm development for analyzing large scale 
biological data and understanding human health through systems biology as well as 
metagenomics approaches. One of her aims is to understanding the role of gut microbiome in 
human health. Her other focus areas of research include understanding bacterial pathogenicity 
through mathematical modelling as well as prediction and characterization of various 
secretion systems in bacterial pathogens. 
 
She has published several papers in international journals and has delivered talks at many 
International and National conferences. She also has a number of patented algorithms and 
software solutions that address challenges faced by researchers in analyzing data generated 
from Next Generation Sequencing technologies. 
 

Title: Fast and efficient algorithms for compression, archival and dissemination of 
genomic data  
 
Abstract: Dramatic improvements in DNA sequencing technology have led to a near 
exponential increase in the volume of sequenced data being generated world-wide. The 
current generation of sequencing platforms are capable of generating millions of sequenced 
genomic fragments in a single overnight run. The size of data generated in a typical 
sequencing experiment is in the order of several gigabytes to a few terabytes. Besides the 
need for developing novel methods/algorithms that can efficiently analyze, interpret and 
extract biologically meaningful information from the generated data, it is imperative to 
simultaneously develop methods that enable efficient storage/archival and 
dissemination/transmission of such huge volumes of data. In addition to reducing storage 
costs, compressing sequence data makes it more amenable for quicker transmission over the 
network.  
 
Our group has developed novel compression tools/software that can be used for efficient 
archival/storage of sequence data generated using any of the existing sequencing platforms. 
My talk will focus on (a) the structure/format of data generated using the current generation 
sequencing platforms, (b) some challenges associated with compressing such datasets, and (c) 
how our tools/algorithms overcome/address these challenges. A comparative analysis of the 
efficiency of these tools vis-a-vis the current state of art will also be discussed. 
 



XXII 

 

Prof Rohit Srivastava, Department of BSBE, IIT Bombay 

Dr. Rohit Srivastava is currently working as an Associate Professor at the Indian Institute of 
Technology, Bombay. His specialization lies in Biomedical Microsystems devices (MEMS) 
and nanoengineered biosensors.  

He has been awarded the very prestigious Vasvik Award 2013 for Biological Sciences and 
Technology for Suchek developed in collaboration with Biosense Technologies Pvt Ltd, which 
is an indigenous, accurate, low-cost glucometer supported by the Indian Council of Medical 
Research. Suchek reagent strips are as accurate as conventional glucometers, at a fraction of 
the price. Along with the glucometer, the companion Suchek mobile application helps you 
save, trend and analyze blood glucose levels at an individual level or track response to 
treatment at a community level. The device was released to the Indian media and public at a 
function in New Delhi by the Hon' Minister of Health and Family Welfare, Ghulam Nabi Azad 
on 13th Jan 2014.  
 
Dr Srivastava is also the recipient of the prestigious Tata Innovation Fellowship Award from 
DBT for his translational work on diagnosing orthopaedic implant related infections. Dr 
Srivastava’s lab is the proud recipient of the Bill and Melinda Gates Foundation GCE Phase 1 

starting May 2013. Dr Srivastava has been conferred the Sr IYBA award in 2013. He has 
received the INAE Young Associateship in 2013. He has received the prestigious INAE 
Young Engineer Award in 2010. He is also the recipient of the prestigious DBT-IYBA 2009 
award. He has also been elected a Member of the National Academy of Sciences, 2011. Dr 
Srivastava’s lab has been placed third in the prestigious Healthcare Innovation World Cup 

organized by HIT Lab on solutions to management of diabetes with a cash award of $5000. 
They have recently been awarded a Welcome Trust grant to build and commercialize a critical 
analyzer device. 

Further, he has been awarded the Young Investigator awards from IIT Bombay (2010), DAE 
(2006) and DST (2006) and is also the recipient of technical awards from Intellectual 
Ventures Asia Pte Ltd. Ten of his current projects have been submitted as patent applications 
to the US and Indian Patent Office. In a short duration of eight years at IIT Bombay, Dr. 
Srivastava has already published in over 50 international journals with an h-index of 14 and 
has also been awarded the prestigious BOYSCAST Fellowship from DST. Dr. Srivastava’s 

lab is focusing on developing technologies that can be commercialized and brought to use for 
the common man in India. His lab has funded projects across all domains, from point of care 
diagnostic devices to biosensors to cancer nanotechnology to MEMS drug delivery devices.  

Dr Srivastava’ lab in collaboration with Biosense Technologies Pvt Ltd have already 

commercialized, uChek, a low cost smartphone based urine dipstick reader which was 
designed, tested and deployed. uChek can interpret up to ten analytes in urine including 
glucose, bilirubin , ketones, proteins, urobilinogen, pH, SG, occult blood, leukocytes and 
nitrites. The accuracy of uChek was found to be comparable to commercially available semi-
automated urinalysis instruments in laboratories with 100% of readings within +/- 1 colour 
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block. uChek was launched on 28 April 2013 in India and the United States. At the time of 
writing this report, there are around 1000 uChek systems operational across the world. They 
are in the process of developing custom strips for quantification of creatinine and albumin in 
urine and a reader for reading the values. This will also be transferred to the industry for 
commercialization for a DST project. 
 
Title: Affordable Point of Care Diagnostics 

Abstract: There is an increasing demand for accurate, efficient and cost-effective treatment 
methods and devices in critical care units. The main goal behind the research in Nanobios Lab 
at IIT Bombay relates to the development of biosensor assays and their integration into 
affordable Point-of-care diagnostic devices.  

Nanobios lab in collaboration with Biosense Technologies Pvt Ltd have already 
commercialized, uChek (http://uchek.in)  - a low cost smartphone based urine dipstick reader 
which was designed, tested and deployed. uChek can interpret upto ten analytes in urine 
including glucose, bilirubin , ketones, proteins, urobilinogen, pH, SG, occult blood, 
leukocytes and nitrites. The accuracy of uChek was found to be comparable to commercially 
available semi-automated urinalysis instruments in laboratories with 100% of readings within 
+/- 1 color block. uChek was launched on 28 April 2013 in India and the United States and 
there are around 1000 uChek systems operational across the world. 

Nanobios lab in collaboration with Biosense Technologies Pvt Ltd have also manufactured and 
commercialized " SuChek". Suchek is an indigenous, accurate, low-cost glucometer supported 
by the Indian Council of Medical Research. Suchek reagent strips are as accurate as 
conventional glucometers, at a fraction of the price. Along with the glucometer, the companion 
Suchek mobile application helps save, trend and analyze blood glucose levels at an individual 
level or track response to treatment at a community level.  
 
In another project, indigenous urinary albumin/creatinine ratio (ACR) test strips were made 
and were tested successfully. Creatinine test pad was also developed and made cheaper with 
improved resolution. Albumin test pads were also successfully developed with improvements 
than the present strips in the market. With present estimations, we can safely say that the cost 
of the strips would be reduced at least to one-third of the cost of present strips. Renal colour 
mats are proposed, which can help the health workers of screening programs to record the 
patient data and help them educate the patients regarding ACR in chronic kidney diseases. We 
believe that these are small steps towards “Make in India and Made in India” and a lot more 

needs to be done to educate everyone of the importance of making healthcare affordable in 
India. 

 

 

http://uchek.in/
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Dr. Fariza Tahi, Senior Assistant Professor, University of Evry-Val-d’Essonne 

Dr. Fariza TAHI is a senior assistant professor (Maître de Conférences HDR) at the 
University of Evry-Val-d’Essonne. She holds a PhD in Computer Sciences from INRIA, 

defended in 1997 at University of Paris 11. The title of her thesis is “Formal methods for 
nucleotide sequences analysis”. After a postdoc during two years in Genexpress team of 

CNRS, Hospital Paul Brousse, she became a Lecturer (Maître de Conférences) at the 
university of Evry, in the BioInfo team of the computer sciences laboratory (LaMI). She is the 
co-responsible of the Master “Bioinformatics” of University of Paris Saclay, speciality 

GENIOMHE (GENomics, Informatics and Mathematics for Health). She is also co-
responsible of the dual licence in biology and informatics of University of Evry. Her research 
work is mainly in the field of bioinformatics. She has some contributions in data integration, 
modelling and simulation of biological processes, and especially in non-coding RNA 
prediction. 

Title of talk: Bioinformatics of non-coding RNAs. Algorithms for their identification and 
prediction of their structure 

Abstract: Non-coding RNAs are functional RNAs that are not translated into proteins. They 
are at the heart of much research as their roles are very important in various biological 
processes. Many of them, such as the well-known microRNAs, are involved in various 
diseases. With the advent of next-generation sequencing (NGS) technologies, their 
identification at a large scale became an important purpose. Bioinformatics plays therefore a 
critical role.  

We will present our research work in the field of RNA bioinformatics. We will discuss some 
of the algorithms we developed: (i) for the prediction of RNA secondary structures including, 
(ii) for the ab initio prediction of microRNA precursors and (iii) for the prediction of piARNs 
(RNAs interacting with PIWI proteins). We will present our software platform EvryRNA, 
which makes available to the scientific community the different tools we developed. 
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Dr. Chandrasekhar NAIR, Bigtec Labs, Bangalore 

Dr. Chandrasekhar received his Bachelors and Masters in Chemical Engineering from BITS 
Pilani. He has worked in Senior Management positions with the Vittal Mallya Scientific 
Research Foundation. He has extensive experience in bioprocess modelling, scale up and 
commercial implementation of bio and chemical processes. Over the past decade, his focus 
has been on realization of rapid, portable, high quality and low cost diagnostics that would 
bring the power of a modern laboratory to near-care use. He holds a number of Indian and 
International patents. Chandrasekhar heads Bigtec labs and is one of the founding directors at 
Bigtec. 

Title: Point of care molecular testing for detection of tuberculosis and resistance to first 
line treatment in resource limited settings 
 
Abstract: Tuberculosis is an age old disease that has eluded control and elimination due to 
our inability to diagnose the disease early and initiate appropriate treatment in settings where 
it is most likely to occur. 
 
Bigtec Labs has been working on a Point of Care platform that can take the complex and 
difficult to process sputum sample, detect Tuberculosis with high sensitivity early in the 
disease progression cycle and also detect resistance to Rifampin, an accepted marker for 
resistance to first line antibiotics used to treat the disease. 
 
This talk covers development of this platform, challenges in developing and validating a TB 
test and the journey to commercialization. 
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Dr. Christophe Béroud, Professor of Human Genetics, Marseille University.  

Dr. Christophe Béroud is full professor at the Marseille University and pursues Research at 
the Molecular Genetics Laboratory of the Marseille University-Hospital. He is also Head of 
the Molecular Diagnosis of the Congenital Muscular Dystrophies (CMD1A) and Dystonia 
(DYT) group and leads the "Genetics and Bioinformatics" research team (INSERM UMR_S 
910). 

His academic degrees include: 

 Postgraduate specialisation in medical pedagogy and communication (2003),  
Montpellier I University. 

 PhD in Human Genetics, Paris VI University (1996). 

 Doctor in Pharmacy (1994), Paris V University. 
 Postgraduate specialization in Specialized Pharmacy in Genetic Engineering, 

(1989) Paris VI University. 
 Pharmacist Resident (specialty: Specialized pharmacy in Human Genetics) (1988-

1993). 
 Pre-doctoral research in Human Genetics, (1989) Paris VI University. 

 Pharmacist degree (1987), Paris V University. 

 

Teaching activities : 

 Assistant professor at the Montpellier University (2002-2012) and the   Marseille 
University (2012-2013). 

 Lecturer at the Paris VI University since 1996. 
 

Title: New bioinformatics systems to predict the pathogenicity of mutations found large 
scale genomic sequencing 

Abstract: The identification of human mutations is critical in translational medicine as more 
than 7,000 rare human genetic diseases have been characterized. They constitute a primary 
target for drug development and more specifically genotype-based medicine. Nevertheless, 
only 1/3 of disease-causing genes have been identified and international initiatives are 
organized to speed up genes identification and drug development such as the International 
Rare Disease Research Consortium (IRDIRC - http://www.irdirc.org), Neuromics (http://rd-
neuromics.eu) and Eurenomics (http://www.eurenomics.eu). 

The new high throughput sequencing technologies led to a drastic change in human genetics 
where the bottleneck is not anymore the data production but rather the analysis and 
interpretation of these data. Thus, an average of 70,000 Single Nucleotide Variations (SNV) is 
identified per WES experiment and about 3 millions for a Whole Genome Sequencing 
(WGS). 
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 Regarding WES, various capture kits are used to enrich exons prior to sequencing. They 
target all exonic regions and for several of them, 5’ and 3’ untranslated regions (UTR) or long 
non-coding RNAs (lncRNA). The analysis of dbSNP and the Human Genome Mutation 
Database indicates that the vast majority of human pathogenic variations correspond to 
missense mutations (>50%), while UTR account for less than 1% of variants. In addition, 
pathogenic intronic mutations are known to disrupt splicing signals such as branch point, 
donor or acceptor sites. Therefore the WES challenge now mostly lies in the identification of 
pathogenic missense, synonymous or intron/exon boundaries mutations affecting splicing. In 
addition, it has been reported that 20-50% of predicted missense mutations indeed affect 
splicing signals (donor and acceptor splice sites or auxiliary sequences such as ESE and ESS) 
and therefore could not be accurately predicted if only considering their impact on proteins. 

We therefore designed two new bioinformatics tools to predict the pathogenicity of exonic 
and intronic mutations. The first one entitled UMD-Predictor is dedicated to exonic SNVs 
while the second, the Human Splicing Finder system, aims to predict the consequence of any 
mutation on splicing. They were designed to be implemented in bioinformatics pipelines to 
handle NGS data and allow an efficient data filtration process in order to reduce the number 
of candidate pathogenic mutations that could be validated in further downstream experiments. 
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Dr. V. Umashankar, HOD & Reader, Centre for Bioinformatics, Vision Research 
Foundation, Sankara Nethralaya 

Dr. V. Umashankar completed his PhD. from School of Genomics, Dept. of Zoology, Loyola 
College, Chennai in 2008; M.Phil Genetics from University of Madras in 2000. He did his PG 
Diploma in Bioinformatics from University of Mysore in 2003; S-Star Certification in 
Bioinformatics by National University of Singapore in 2004. He has 15 years of experience in 
Research, consultancy & Teaching in Bioinformatics. He is currently HOD & Reader, Centre 
for Bioinformatics, Vision Research Foundation, a unit of Sankara Nethralaya since Jan 2010. 
He was formerly, HOD, Department of Bioinformatics, School of Biosciences, SRM 
University. He also formerly held positions as Academic Head, Research consultant, Senior 
Research Analyst in leading Research and Academic Organizations. He has been appointed as 
member “Board of Studies in Bioinformatics” by University of Madras since 2007. He is a 

recipient of RGYI (Rapid Grant for Young Investigators) grant awarded by DBT and also 
serving as Investigator in many of the funded grants from ICMR, DST and DBT. His Areas of 
Interest include Drug Target Identification, Bioinformatics tool & Database development, 
Structural Bioinformatics, Cheminformatics, Systems Biology Biomarker Discovery and Next 
Generation Sequencing Data Analysis.  He has published more than 50 Research papers in 
peer reviewed International and national journals. He has also written three chapters on 
Molecular modeling, Cheminformatics and Computational Epigenomics for the books 
published by John Wiley & Sons. He is also a reviewer for many of the leading peer reviewed 
journals. He has delivered many lectures at various National and International conferences as 
an invited speaker. He is the author of Bioinformatics tools & Database namely, ACUA, 
OpenDiscovery, Nitrosoft, Readmol and Indian Plant Anticancer Compound Database 
(InpacDB), respectively. Many of these tools are used by scientists worldwide and are cited in 
peer-reviewed journals. 'Theoretical model of human ghrelin precursor' predicted by him is 
printed and cited on the cover page of 77th volume of the prestigious book ‘Vitamins and 
Hormones’ first published in 1943, and is the longest-running serial book published by 
Elsevier Academic/Press. He has organized many National Level Conferences and 
Workshops on Bioinformatics funded by Government bodies.  

Title: Ophthalmic Research and Bioinformatics 

Abstract: Vision Research Foundation, the research wing of Sankara Nethralaya is a leading 
ophthalmic research institute performing basic and translational research activities in the areas 
of Biochemistry, Microbiology, Pathology, Genetics, Stem cell Biology and 
NanoBiotechnology. Envisaging the huge potential of bioinformatics in ophthalmic research, 
Vision Research Foundation established the Center for Bioinformatics by 2010, which is the 
first of its kind in India to be started by an ophthalmic research Institute. The department 
serves as a core facility catering to the bioinformatics needs of various research projects 
which majorly involves NGS genome data analysis, computational drug design, Structural 
Bioinformatics and Systems biology. So far the department has supported many of the core 
grants, which includes whole genome sequencing studies on Ocular pathogens and Human 
exome sequencing to screen potential variants in ocular genetic diseases. The department has 
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also played key role in development of antiangiogenic peptides targeting retinal angiogenesis 
of which some of the therapeutic peptides have been filed for patents. The department is 
currently involved in drug designing studies targeting ocular toxoplasmosis, retinal 
angiogenesis, retinoblastoma and systems biology studies toward mining of drug targets in 
ocular pathogens. This talk will provide a gist on Ocular bioinformatics research in VRF 
which shall lead to insights for potential collaborations. 
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Dr. Jean-Francois Deleuze, Centre National de Génotypage 

Dr. Jean-François Deleuze is Head of the Centre National de Génotypage (CNG) at CEA and 
Scientific director of Fondation Jean Dausset (CEPH).  Previously he was 
head of the SANOFI Regenerative Medicine Platform building and running an open 
innovation focused “biotech like” group to implement RegMed in SANOFI (2010 to 2012), 
Head & Scientific Director of the SANOFI worldwide Genetics Centre and member of senior 
Research Management Committees (2000 to 2010) and Senior Scientist at RPR/Aventis to 
establish a human genetics unit (1996 to 2000). 

He is a Graduate from several executive and corporate management programs (INSEAD, 
Wharton University) and Post-Doctorand at INSERM.  He has gained his PhD in Molecular 
& Cellular Biology at Paris VI University, France (1988-93) and has been a Freelance 
Jounalist for two medical journals. 

 

His professional achievements include:  

 Successful management of CNG & CEPH 

 Creation and Management of the SANOFI Regenerative Medicine Platform 

 Successful management of a Genomic Centre  
 Identification of several disease causing genes pursued as pharmaceutical targets and 

identification of genetic biomarkers for clinical development 
 55 publications in peer review journals & 15 patents. 
 
Title: Towards stratified medicine: the potential of next generation genomic 
technologies  

Abstract: The explosion of the Next Generation Sequencing technologies (NGS) opens an 
exciting new era in Medicine. A better understanding of the molecular basis of human 
diseases will enable the identification of innovative targets, some of which offering a 
therapeutic potential. Additionally, the systematic sequencing of patients at various molecular 
level, DNA, RNA, microRNA…will favor the development of personalized medicine. 

Finally, it can be anticipated than the use of NGS at earlier stage in life will enable the 
development of a preventive medicine. The talk will focus on the NGS capacity of the French 
Genomic Institute and its application to human diseases. 
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Mr. G.V.Subrahmanyam, Co-Founder, Managing Director and Chief Scientist of 
Panacea Medical Technologies Pvt. Ltd 

 
Mr. G.V.Subrahmanyam is Co-Founder, Managing Director and Chief Scientist of Panacea 
Medical Technologies Pvt. Ltd.  He  is responsible for Engineering, Manufacturing & Product 
Development. He holds a Master of Technology in Aeronautical Engineering from IIT, 
Chennai. He brings on board 28 years of experience in Applied research. In 1999, he co-
founded Panacea Medical Technologies Pvt. Ltd, driven by his passion to develop hi-tech 
medical equipment using cutting edge technology for the common man. He has participated in 
the development of several Indian Radiotherapy products. 

Title: Harnessing Technology for affordable Radiotherapy 
 
Abstract: Accessibility to Radiotherapy is not easy due to the complex issues controlling the 
delivery of radiotherapy. The steep increase in incidence of cancer across developing 
countries has led to gross underserved market for radiotherapy, which is a major modality for 
treatment of cancer. 
Some of the governing factors are: 

1. High cost of equipment due to complexities of various technologies, 
2. Scarcity of staff to deliver the treatment, 
3. Compliance to regulatory requirements for quality and safe delivery of treatment 

Panacea has recognized a clear space to be filled by affordable medical equipment that 
employs new technology. The challenge is to make all this affordable so that every patient has 
access to Radiotherapy. Panacea’s story is about harnessing technology to make radiotherapy 
accessible and affordable. Technology is the solution for this. Contrary to common belief, 
Technology can be harnessed to make radiotherapy affordable. We brought in technology to 
monitor the safety of the radiotherapy equipment, reduce the inadvertent mistakes in patient 
setup, and reduce the cost of equipment by employing newer technology. 
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Dr. Marc Delpech, Cochin hospital Biochemistry and Molecular Genetics laboratory 

Dr. Marc Delpech, MD, is professor of Biochemistry and Molecular Biology, Paris Descartes 
Medical School (Paris Descartes University), honorary professor of the Medical school of the 
Jiao Tong University of Shanghai. He is also head of the PhD school “Bio Sorbonne Paris 

City (BioSPC)” and head of the Cochin hospital Biochemistry and Molecular Genetics 
laboratory, a laboratory devoted to prenatal diagnosis and genetic counselling of rare 
hereditary diseases and head of the department “Biology, Pharmacy, Pathology” of Cochin 

hospital. Furthermore, he has been President of the AFSSaPS (French Drug Agency) 
“National Committee for Medical in vitro Diagnosis”. His main research topics include: 
molecular Genetics of rare hereditary diseases and more specifically auto-inflammatory 
syndromes and amyloidosis. He is Member of several Scientific Committees (French 
Association “Deafest cystic fibrosis”, French Biomedicine Agency,...) and Member of the 

French National Academy of Medicine. 

Title: The new technologies (NGS, Digital PCR, …) in a medical diagnosis laboratory, a 

true revolution already started  

Abstract:  In 1984, the “Molecular Genetics and Biology laboratory” of the Cochin Hospital 

has been one of the first clinical diagnosis laboratories in France to use molecular genetics 
techniques for the diagnosis of rare hereditary diseases (Duchene muscular dystrophy and 
hemophilia A), with the first prenatal diagnoses performed at the end of the same year. At that 
time Southern blot was the only technique available. Polymerase Chain Reaction (PCR) has 
been published more than ten years afterwards. During the three past decades the advances in 
clinical laboratories are astonishing with many great breakthroughs and I am convinced that 
we are only at the beginning of the story. The development of New Generation Sequencing 
(NGS), which allows the determination of DNA sequence of hundreds of Gb in a single run 
represents a true revolution. Two years ago we started to introduce this new technology in our 
diagnosis laboratory. At the present day more than half of our diagnoses are performed using 
this technology (the coding regions of around 200 genes). It is very likely that within 2 or 3 
years almost all our genetic diagnoses will be performed using NGS.  

 
Thanks to the new technologies (mass spectrometry, Digital PCR, NGS,…). Hyper sensitive 

systems allowing analysis at the level of a single cell or a single molecule are used in research 
laboratories and those dedicated to clinical diagnosis are under development and should 
become available soon. Our laboratory is now able to detect foetal DNA molecules in a small 
blood sample of the foetus’ mother. This allows us to determine the sex of the foetus in cases 
of X-linked diseases as hemophilia (previously, a chorionic villi sampling was necessary, with 
a significant risk of abortion) or the characterization of foeto-maternal rhesus incompatibility 
very early during pregnancy. We hope that the same technology could be used in the future 
for the prenatal diagnosis of almost all of the hereditary diseases.  
 
Using the same advanced approaches in genomic sequencing and bioinformatics have led to 
the development of noninvasive detection methods for assessing foetal aneuploidy and are 
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now used in dozens of medical laboratories throughout the world to detect abnormalities such 
as trisomy 21, trisomy 18, and trisomy 13 with a sensitivity and specificity close to 100%.  
The earlier classical biological approach produced around 10% of false positives and, which 
is more serious, many false negatives permitting the birth of babies affected with Down 
syndrome although, following the biochemical prenatal screening tests, they have been 
considered non-affected. Another target for this approach is cancer. It should be soon possible 
to detect circulating tumoural DNA with a very high sensitivity greatly before the tumour can 
be detected by classical approaches. 
 
All these new systems necessitate new competencies. The result of an analysis is no longer a 
single electric signal translated into the value of biological parameters and a printed result but 
huge Giga- or Tera-octet computer files that require complex software to translate the bits into 
significant data. In a clinical laboratory, new actors, such as experts in Bioinformatics or 
Physics are needed. After translating the various informatics files into biological data, i.e. 
bioinformatics, the main problem is to extract the medically significant ones out of an ocean 
of DNA sequence variations, biomarkers… and only a Biologist is able to do that. It is also 

obvious that these technologies induce some ethical problems, but this is another story. 
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Mr. Kalyanasundaram Subramanian, Strand Life Sciences Pvt. Ltd., Bangalore, 
Karnataka, INDIA 

Kas leads Strand's scientific and technical programs and coordinates the cross-divisional 
efforts in R&D. Kas' interest lies in the field of genomics and systems biology. He has been 
leading the molecular diagnostics R&D efforts at Strand since 2003, and has over a decade of 
experience in modeling biological systems. 

 
Kas took up the position of Senior Scientist at Genetic Therapy Inc (Novartis) between 1997-
2000, where he helped set-up a group to perform research in synthetic and hybrid vectors for 
gene delivery. Prior to Strand, Kas headed the Collaborative R&D group for immunology 
products at Entelos. 

An Indian Institute of Technology - Bombay alumnus, Kas went on to complete his Master’s 

in Chemical Engineering from the State University of New York College at Buffalo. Kas 
earned his PhD in Biomedical Engineering from The Johns Hopkins University. 

Title: The Virtual Liver: A novel predictive platform for drug induced liver injury 

Abstract: Prediction of hepatotoxicity is a major challenge in the drug development process. 
Currently available methods are inadequate for this purpose since extrapolation of rodent 
information to humans in not accurate in most cases. 

We have developed a dynamic systems model of the rat liver called the Virtual Liver to 
predict DILI. The metabolic network modeled integrates the biology behind different types of 
drug induced toxicity including processes involved in fat metabolism (steatosis), energy 
homeostasis (necrosis), oxidative stress (oxidative damage) and bile homeostasis 
(cholestasis). The model was first validated by comparing predictions under conditions of 
normal liver homeostasis and DILI with observations published in the literature and then later 
by testing a large set of drugs with known toxicity. 

Sensitivity analysis of the metabolic network identified a set of enzymes that are predicted to 
be key players in causing different types of DILI. In vitro measurements of these enzyme 
rates, using a primary hepatocyte system, in absence and presence of well-known hepatotoxic 
drugs, are used as input to the model. Model simulated outputs of toxicity for each drug 
matched well with the associated toxic phenotype reported in the literature. The validation of 
this combinatorial (in silico and in vitro) approach using known hepatotoxic drugs e.g. 
Diclofenac, Cyclosporin, Tamoxifen, etc. yielded additional novel mechanistic insights. 

The purpose of study is to develop a generalized liver toxicity prediction platform integrating 
in vitro and in silico approaches. Such an approach allows us to predict toxicity, generate 
mechanistic insights, and mechanism specific biomarkers.  
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Dr. Jean-François Mangin, NeuroSpin, CEA 

Dr. Jean-François Mangin graduated in 1989 from Ecole Centrale Paris, majoring in applied 
mathematics. In 1995, he received his Ph.D in image analysis from Télécom ParisTech. He is 
the head of a research group in structural neuroimage analysis located in Neurospin, the high-
field MRI centre of the CEA. His methodological interest is in building computer vision 
systems dedicated to the complex structures embedded in neuroimaging data. His 
neuroscience interest is in understanding the variability of the cortical folding pattern, and 
mapping the U-fibre bundles of white matter. In the Human Brain Project, the European 
Commission Flagship, he is the co-leader of the Strategic Human Brain Data subproject with 
Katrin Amunts. He is also the director of CATI, the French platform for multicenter 
neuroimaging studies (www.cati-neuroimaging.com). This platform supports 35 different 
studies and has received datasets from over 10000 subjects. In this context his ultimate goal is 
the inference of imaging-biomarkers from large databases using machine learning. 

Title: CATI, a large distributed instrument for the neuroimaging of cohorts 

Abstract: CATI is a French national platform supporting more than 30 multicenter 
neuroimaging studies in the field of neurodegenerative diseases (AD, Parkinson, SLA, etc.) 
but also psychiatric syndroms (Bipolar disorder, schizophrenia, etc.). Building upon a large 
network of harmonized imaging facilities, the platform monitors acquisitions and performs 
centralized image analysis from a wide portfolio covering most of the MRI/PET/SPECT 
modalities. Raw data and analyses are delivered through a web service according to the 
requests of the study’s PI. Data from more than 5000 subjects have been collected and pooled 
into a national database, enriched with the retrospective analysis of 5000 additional subjects 
issued from past projects. This national harmonized database is a key asset for the French 
strategy relative to big data that should pave the way toward new imaging biomarkers for 
differential diagnosis. 

 

http://www.cati-neuroimaging.com/
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Dr. Jagdish Chaturvedi 

Dr. Jagdish Chaturvedi is an Ear Nose Throat (ENT) surgeon trained at St. John’s Medical 

College and Hospital, Bangalore, a Stanford-India Biodesign (SIB) Fellow 2012 (Alumn), and 
holds an MBA degree in Entrepreneurship and Hospital Management (NIBM). His core 
expertise lies in the process of identifying and analyzing unmet clinical needs for quick 
development of low-cost and high quality medical devices. Since 2010, he has co-invented, 
developed and commercialized multiple affordable medical devices and presently works as 
Director Clinical Innovations at InnAccel which is India's first medical technology 
acceleration company focused on innovation for low and mid-income markets. InnAccel has 
built a proprietary innovation platform, and forged partnerships with national and global 
entities, to support start-ups and entrepreneurs. In Addition to this Dr. Chaturvedi also 
actively practices ENT and is associated with Apollo Hospital (Bannerghatta road) as 
Associate Consultant in ENT. 

Title: Accelerating affordable medical technologies in India  

Abstract: The medtech ecosystem for development of affordable medical technologies in 
India is nascent and has been in existence only since the last 7 - 8 years. It is progressively 
growing as both large medtech companies and young entrepreneurs/start ups are focussing to 
spend time and money to develop affordable medical technologies in India.  Medtech start-
ups face numerous challenges that makes developing new medical technologies difficult and 
time consuming. On an average the development of a novel medical device from idea to 
commercialization can take anywhere between 6 years to 10 years. Based on interactions with 
many Indian start up companies and from prior experiences, we have identified some factors 
that are critical for quick development of affordable yet high quality medical technologies. 
Such as, the identification of a critical and validated unmet need, the development of an India 
specific solution, in-depth understanding of the various stakeholders, existing business models 
and go-to market strategies, access to funds, management of funds during the development 
and most importantly developing the technology through a structured product engineering 
development platform. This talk will highlight these factors and the possible ways to improve 
outcomes for an Indian medtech company. This talk will also describe how we at InnAccel 
have incorporated these improvements to accelerate Medtech start-ups. Specific examples and 
case studies will be shared to make this an interactive and engaging discussion.  

 



XXXVII 

 

Dr. Prasun K. Roy, National   Brain   Research   Centre, (Deemed University), Ministry 
of Science & Technology, Govt. of India, Manesar, NCR Delhi, 122051, India 

Dr Roy is Senior Professor of Computational Neuroscience & Neuro-Imaging, and Incharge, 
Clinical & Translational Neuroscience Unit, National Brain Research Centre, Ministry of 
Science & Technology, Govt. of India. He studied Medicine at Calcutta University, and then 
trained in radiology at the Institute of Postgraduate Medical Education and Research, 
Calcutta. He was as an ICRF scholar at The Royal Marsden Hospital, University of London, 
UK, and has been a postdoctoral Research Scientist at University of Connecticut and Visiting 
Associate Professor at Medical College of Wisconsin, USA.  Prasun’s research areas are 

diagnostic and therapeutic neuroimaging, neurocomputing, and cellular or molecular 
radiology.  

He is Joint Coordinator of the Indian National Neuroinformatics Node, the country-specific 
initiative of the International Neuroinformatics Coordination Facility, Karolinska Institute, 
Stockholm. He is the Principal Investigator of the India Brain Grid program, a national-level 
neuroimaging grid connectivity endeavour spanning across various Indian states, sponsored 
by the National Knowledge Network, Ministry of Information Technology. Dr Roy is Tata 
Innovation Fellow, Dept. of Bio-Technology, Govt. of India and Visiting Professor, Utrecht 
University Medical Centre, Netherlands. 

Prasun is a Fellow of The Royal Society of Medicine, U.K., the National Academy of 
Sciences of India, the Indian National Academy of Engineering, and the National Academy of 
Medical Sciences. 

Title: Gracefully Advancing across the Life-span: To Foresee is To Forestall 

Abstract: A major challenge in dementia or neurodegenerative research and trials is drawing 
meaningful findings from a proper quantitative analysis of the enormous clinical, genomic, 
imaging and psychometric data of multicentric studies across memory, cerebrovascular or 
Alzheimer’s units spanning different provinces, countries and continents. Multiscale 

neuroinformatics approach can offer a resolution. We construct a rapid-speed Brain-Grid 
platform in India, for cooperative research/trials/data-analysis among investigators in different 
institutions, across Eastern-Western-Northern-Southern regions of India, whilst studying the 
feasibility of rapid automated dementia-screening thereby. To integrate various Indian 
institutions we develop the neuroinformatics architecture in Linux-Apache-MySQL-PHP 
bundle, and use the Government of India’s National Knowledge Network/NKN (gigabit 

digital-grid linking 1,200 institutes/universities/hospitals) and the C.Brain prototype, the NKN 
being coupled to Asia-Pacific regime via Trans-Eurasian-Network/TIEN-3.  

We set up zonal hubs in clinical institutions at Delhi-NCR, Calcutta, Bombay and Bangalore, 
the central-processing facility utilizes infrastructure from Delhi-NCR, viz. our institute and 
NKN/NIC. Tele-operable standardized acquisition and processing of clinical, physiological, 
imaging and psychometric data is attained. Within 50-65 seconds, multimodal MRI scans 
(sMRI-DWI-fMRI: 1000-2000.MB) is transportable/accessible between the centres, such as 
All-India Institute of Medical Sciences (AIIMS), Delhi, National Institute of Mental Health & 
Neurosciences (NIMHANS), Bangalore, Institute of Postgraduate Medical Education & 



XXXVIII 

 

Research (IPGMER), Calcutta, and King Edward Medical Institute (KEM), Bombay. Lossy 
decompensation  < 1%. We obtained the feasibility of having structural MRI scans of the 
remote medical centres to be processed by our rapid automated MRI image-analysis platform 
at NCR-Delhi [U.S.Patent: 8,577,106B2 (2013)], which differentiates normals from Mild 
cognitive impairment with 94%-96% accuracy, using tissue-textural parameters.  Thus, an 
affordable country-wide Indian Brain Grid is enabled, for rapid multi-centric collaboration 
and disease-modifying intervention, with high-precision applications to automated diagnosis 
and monitoring of predementic/dementic condition.  



XXXIX 

 

Dr. Bruno Jarry, PhD, NATF, has been a researcher in CNRS and Professor of Genetics in 
Strasbourg University. He then moved to industry as R&D Vice-president of ORSAN, the 
biotech subsidiary of the Lafarge Group in which he also managed two business units, Sogétal 
in California and Ringdex, a joint-venture with the Japanese Group Mercian. 
He has been R&D Director of the Belgian Group Amylum then Science Director of the 
British Group Tate & Lyle.  

He served as a Senior Advisor for biofuels and green chemistry in the French Prime Minister 
cabinet from 2008 to 2012. An NATF elected fellow since 2003 he is presently the chair the 
Biotech Commission.  

Title: NATF role in fostering Big data technologies in the French health sector 

Abstract: During the last year NATF initiated several actions related to use of big data in the 
field of health in close cooperation with external partners. The action plan and a review of the 
results up to date will be presented. 
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Dr. Rajeev Shorey, Principal Scientist, TCS Innovation Labs, Cincinnati, USA & 
Bangalore, India 

Dr. Rajeev Shorey is a Principal Scientist at the TCS Innovations Labs, Cincinnati, USA and 
Bangalore, India. Dr. Shorey received his Ph.D and MS (Eng) in Electrical Communication 
Engineering from the Indian Institute of Science (IISc), Bangalore, India in 1997 and 1991 
respectively. He received his B.E degree in Computer Science and Engineering from IISc, 
Bangalore in 1987 and the B. Sc degree from St. Stephen’s College, Delhi University in 1984. 

Dr. Shorey has served as the President of NIIT University. Prior to joining NIIT University as 
its first President, Dr. Shorey was in General Motors India Science Laboratory (ISL), 
Bangalore and IBM Research Laboratory, New Delhi. He was a faculty in the Computer 
Science Dept at the National University of Singapore from 2003 to 2004, while on leave from 
IBM Research Labs in New Delhi. 

Dr. Shorey’s work has resulted in more than 50 publications in international journals and 
conferences and several 12 US patents, all in the area of wireless and wired networks. His 
areas of interest are Wireless Networks, Telecommunications, Telematics, Data Security, 
Data Analytics and Technologies for the Healthcare sector. Dr. Shorey has served on the 
Editorial boards of IEEE Transactions on Mobile Computing and is currently serving on the 
Editorial board of WINET (Wireless Networks Journal of Mobile Communication, 
Computation and Information) journal.  He is the editor of the book titled “Mobile, Wireless 

and Sensor Networks: Technology, Applications and Future Directions” published by John 

Wiley, US in March 2006.  

For his contributions in the area of Communication Networks, Dr. Shorey was elected Fellow 
of the Indian National Academy of Engineering in 2007. He was recognized by ACM as a 
Distinguished Scientist in December 2014. He is a Fellow of the Institution of Electronics and 
Telecommunication Engineers, India.  
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Activities of the Biotech 

Industry in the Indian Health 
Sector 

Dr. G. Padmanabhan,  
Former Director,  
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INAE-NATF Workshop on  “Technology and 
Health-Care” 
with emphasis on Affordable Healthcare & 
Bioinformatics.

An overview of the activities of Indian Biotech 
industry in the health sector.

April 16, 2015
Bangalore

INFRASTRUCTURE

1. New and old Institutions ( NII, NCCS, CDFD, NBRC,
IBSD, ILS,NCPGR, RGCB, THSTI, UNESCO
Centre, Stem Cell Institute, NIAB, NABI, ICGEB).

2. Extra- Mural research support.
Major centres (eg CPMB, CGE, Bioinformatics) and
facilities at universities
including IISc,CSIR, DST etc institutions.

3. Support for individual research projects.
4. Support for R&D in industries (BCIL) through joint

projects with academic institutions.
5. M.Sc Biotechnology and post-doctoral programmes

with research training in India and abroad.
6. Regulatory Guidelines for Biotechnology R&D.
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Newer Experiments in PPP

THSTI 
City Cluster
Unesco Center
C-CAMP
INSTEM

Govt Initiatives To Support 
Industry
 TDB, DPRP and other types of loans (DST)

Bioparks (Every State Govt wants a Biopark).

NIMITLI (CSIR)
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SBIRI
INITIATED IN 2005 TO BOOST 
PUBLIC-PRIVATE PARTNERSHIP

AROUND 380 PROJECTS IN AROUND 
250 COMPANIES HAVE BEEN 
SUPPORTED.

BIRAC  (game changer)

Social Innovation (SPARSH), Bioincubator (BISS)
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CC

Cc

CC

CC

CC

BIRAC (Biotechnology Industry 
Research Assistance Council) and 
CEFIPRA (Indo French Centre for 
the Promotion of Advanced 
Research) have signed an 
Memorandum of Understanding 
(MoU) to support Indian and French 
biotech start-ups and SMEs for 
promoting the innovation 
ecosystem in both the countries.
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PRESENT STATISTICS
GROWING AT A HEALTHY 20% 
REVENUES 4 BN US DOLLARS (RS 20,000CR)

BIOPHARMA (EG VACCINES-DPT, OPV, BCG, MEASLES, 
HEPATITIS B, JE, INSULIN, STATINS, INTERFERONS, 
BLOOD PRODUCTS, EPO)- 60%

BIOAGRI (EG BT COTTON)- 23%

BIOSERVICES (EG CROS CLINICAL TRIALS, CONTRACT 
MANUFACTURING, DIAGNOSTICS)- 15.5%

BIOINDUSTRIAL (EG ENZYMES)- 11.2%

BIOINFORMATICS- 9.6%
(SOURCE: BIOSPETRUM, JUNE 2012)

SHANTHA BIOTECHNIC MADE THE 
FIRST REVOLUTION OF A MODERN 
VACCINE- RECOMBINANT HEPATITIS 
B VACCINE IN 1997. FIRST 
COMPANY TO HAVE USED PICHIA
PASTORIS TO MAKE A RECOMBINANT 
PROTEIN.

WE (IISC) TRANSFERRED 
TECHNOLOGY TO ANOTHER COMPANY 
IN 1998 (NO ACKNOWLEDGEMENT)
(DST SUPPORT)
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Biological E 
Limited,

Hyderabad 

Indian Immunologicals
Limited, Hyderabad 

2004                                  2006

Never Saw the Light of
The day

VACCINE PRODUCTS FROM INDIA

BACTERIAL VACCINES (D,P, T, BCG, 
CHOLERA)

VIRAL VACCINES (MEASLES, POLIO, 
RUBELLA, MUMPS, RABIES)

POLYSACCHARIDE VACCINES
(HEMOPHILUS INFLUENZAE, MENINGOCOCCAL, 
INFLUENZA)

RECOMBINANT VACCINE (HEPATITIS B)
COMBINATION VACCINES
(MANY COMBINATIONS)
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VACCINES

UNICEF PROCURES HEPATITIS B FROM 
INDIA.
MEASLES, DPT, ORAL POLIO VACCINES 
SUPPLIED   INERNATIONALLY. 2 OUT 
OF 3 CHILDREN GET INDIAN VACCINE.
RECOMBINANT INSULIN HAS MADE 
WORLD MARKET PRICE TO FALL BY 
40%.
IFN-ALPHA SOLD AT 25% OF THE 
IMPORTED COST.
PENTAVALENT VACCINE

Live attenuated Rotavirus Vaccine Candidate

Rotavirus strain  116E isolated and characterized at AIIMS Delhi,1985

(Bhan et al. J Infect Dis 1993;168:282-287) 

VP4 of bovine rotavirus origin and 
all other segments of human rotavirus origin.

Live naturally attenuated vaccine 

Funding and Coordination
Department of Biotechnology, India

Gates Foundation
PATH, USA and New Delhi

M K BHAN

Lancet. 2014 Jun 21;383(9935):2136-43. doi: 10.1016/S0140-6736(13)62630-6. Epub
2014 Mar 12.
Efficacy of a monovalent human-bovine (116E) rotavirus vaccine in Indian 
infants: a randomised, double-blind, placebo-controlled trial
Bhandari et al (33 collaborators)
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BIOPHARMACEUTICALS

INSULIN, ERYTHROPOIETIN, 
GCSF, SERUM ALBUMIN, 
STREPTOKINASE, INTEFERON
ALPHA 2B, RITUXIMAB(MAB) 
ANTI-EGFR (MAB).

New Drug Discovery

Very few projects
Cancer target
Cardiovascular target
Diabetes target

Major effort on Generics market
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ELISA, LATERAL FLOW, FLUORESCENCE 
READERS FOR HIV/HBV/HCV/MALARIA 
/CANCER MARKERS ETC.
VALIDATION OF DISEASE DETECTION ON 
HANDHELD MICROPCR DEVICE. THE BATTERY-
OPERATED MICROPCR DEVICE ENABLES 
DETECTION OF INFECTIOUS DISEASES SUCH 
AS MALARIA AND DENGUE IN RESOURCE-
LIMITED SETTINGS WHERE LABORATORY 
INFRASTRUCTURE IS NOT AVAILABLE 
DEVELOPMENT OF FEVER CHIP/ EYE 
CHIP/SEPSIS CHIP/ CANCER CHIP.
(BIRAC AND NIMITLI SUPPORT)

. 

DIAGNOSTICS- Random 
Examples

Terbium, europium nano particle 
based fluorescence was 
measured using time-resolved 
fluorometry.  Developed time-
resolved fluorometric (TRF) 
immunoassays. Indo-Finnish 
colaboration.
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Handheld PCR Device- BigTec

Design and Development of 
Photodynamic Therapy laser 
System

Image-guided interventional 
procedures with emphasis on 
oncology and pain care. To be used 
by radiologists around the world for 
biopsy, drug delivery, ablation, 
drainage and fine needle aspiration

12



Devices
Self-expanding Percutaneous Aortic 
Valve Technology
Novel microfluidics based flow analyser.
Affordable Fluorescence reader for 
point of care diagnostics.
Hi-Fidelity affordable mannequin for 
effective CPR
Digital Oncopathology Slide Scanner.
Cardiac markers using micro cantilever 
technology

Devices
Retinal imaging device for Retinopathy of 
Prematurity.
Automated portable epilepsy-EEG System
Flat Panel Computed Tomography System.
Imaging device for monitoring breast tissue 
changes.
Wearable transducer less maternal-fetal 
monitoring device.
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Devices

Mobile Continuous Ambulatorty Peritoneal 
Dialysis
Fibre laser for photoselective tissue ablation
A novel device for screening newborns for 
hearing loss in resource poor setting.

MOBILE PHONE PLATFORM FOR BLOOD GLUCOSE ANALYSIS. SOFTWARE 
PLATFORM – DXPHONE TURNS MOBILE PHONE INTO A DIABETES 
MONITORING PLATFORM, ENABLING LAY USERS LIKE HEALTH WORKERS 
AND PATIENTS TO ANALYSE BLOOD GLUCOSE TEST STRIPS USING 
PHONE’S CAMERA, TRACK SYMPTOMS AND LIFESTYLE DATA, AND 
TRANSMIT DATA TO A PHYSICIAN FOR FOLLOW .

RURAL PRIMARY CARE DIAGNOSTIC DEVICE. THE DEVICE UNIQUELY 
COMBINES AUTOMATED MICROSCOPY, MULTIWAVELENGTH COLORIMETRY
AND CENTRIFUGE, WITH IMAGE PROCESSING TECHNIQUES AND DRY 
CHEMISTRY, TO SUIT THE SOLUTION TO THE LIMITED RURAL SKILL 
SET AND INFRASTRUCTURE. WITH THE HELP OF THE DEVICE, A RANGE 
OF CORE TESTS WILL BE ADDRESSED INCLUDING GLUCOSE, 
HEMOGLOBIN, TOTAL/DIFFERENTIAL BLOOD COUNTS, UTI, MALARIA, 
TB AMONGST SEVERAL OTHERS UP.

Devices-Random 
Examples
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Social Commitment

Sanitation
Immunisation with vaccines and 
provision of nutritious food to 
millions of children in the school 
midday meal programme can bring 
about a revolution  in the health 
sector.

Reinvent the Toilet Challenge
(Bill and Melinda Gates Foundation/BIRAC)

Field test a solar-powered modular electronic toilet that is 
integrated with a mixed-waste processing unit. 

Use of viral agents to kill pathogens and odor-producing 
bacteria in fecal waste. 

Viability of using ultrasound to reduce water use in toilets; 

A single-household container that uses human feces to 
incubate black soldier fly larvae, which can be processed into 
marketable product.

Concept of using fine sand-like material and an air blower to 
create a water-free toilet interface free of odor and flies; 

Design a septic tank that uses electrochemistry to reduce 
organic pollutants and improve the quality of discharged 
effluent.
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Bioinformatics

Scaffolds against cancer and type II 
diabetes (mostly targeting specific 
kinases)

Hepatotoxicity prediction platform.

NGS data analysis solution.

Genome sequencing in head and neck 
cancer patients. Microarray analysis.

A CONVENIENT STARTING POINT FOR EARLY 
SYNTHETIC BIOLOGISTS WAS THE CREATION 
OF SIMPLE GENE REGULATORY CIRCUITS 
THAT CARRY OUT FUNCTIONS IN AN 
ANALOGOUS MANNER TO ELECTRICAL 
CIRCUITS.

Gene Circuit

SYNTHETIC BIOLOGY
16



DIGITAL ELECTRONICS
A LOGIC GATE IS AN ELEMENTARY BUILDING BLOCK 
OF A DIGITAL CIRCUIT. MOST LOGIC GATES HAVE 
TWO INPUTS AND ONE OUTPUT. AT ANY GIVEN 
MOMENT, EVERY TERMINAL IS IN ONE OF THE 
TWO BINARYCONDITIONS LOW (0) OR HIGH (1), 
REPRESENTED BY DIFFERENT VOLTAGE LEVELS. THE 
LOGIC STATE OF A TERMINAL CAN, AND GENERALLY 
DOES, CHANGE OFTEN, AS THE CIRCUIT PROCESSES 
DATA. IN MOST LOGIC GATES, THE LOW STATE IS 
APPROXIMATELY ZERO VOLTS (0 V), WHILE THE 
HIGH STATE IS APPROXIMATELY FIVE VOLTS 
POSITIVE (+5 V).
THERE ARE SEVEN BASIC LOGIC GATES: AND, OR, 
XOR, NOT, NAND, NOR, AND XNOR.

WHAT ARE THE PARTS OF 
ENGINEERING TO MAKE A 
MACHINE?

WIRE, TRANSISTORS, VALVES, 
DIODES, RELAYS, ELECTRONIC 
SWITCHES.
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WHAT ARE THE PARTS FOR 
SYNTHETIC BIOLOGY?

GENES, RNA, PROTEINS -
MANIPULATED THROUGH 
PROCESSES OF REGULATION OF 
TRANSCRIPTION, TRANSLATION, 
POST-TRANSLATIONAL 
MODIFICATIONS ETC

EXAMPLES OF SIMPLE DESIGNS

18
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DBTA-Design-Build-Test-
Analyse 20
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Regulatory Issues

To reach the stars!  100 bn or  500bn?

Global leader in vaccines. Can do the same in Biogenerics.
Agri-biotech can ensure food and nutrition security.
Universal immunization and nutritious food for millions of 
children in midday meal program.
Secondary agriculture to convert biomass into energy.
Service sector- Clinical trials and big data analysis.
Link BT with IT for providing diagnostic services to rural 
sector. Accessible and Affordable Medical Devices.
Explore frontiers- Synthetic Biology/Nanobiology

MAKE IN INDIA
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The K1, as Koska dubbed it, is equipped with a 
locking ring in the bottom of the barrel, so 
that when the plunger is fully depressed it 
stays there. Trying to pull the plunger back 
would snap the ring and effectively break the 
syringe.

How to Save a Million Lives

It is true that S&T alone cannot solve the 
problem. But, it can drive to bring about 
changes.

A lack of a college degree or any engineering 
training didn’t stop Marc Koska,—millions 
dying from reused needles—and doing 
something about it. 

YOU CAN DO IT!!
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Big Data and HPC applied 
to BioInformatics: Study of 

IRIT projects 

Dr. Hervé Luga,  
Institute for Informatics Research,  

Toulouse,  
France 

25



 

26



22/04/2015

1

IRIT Bio* Projects
Institut de Recherche

en Informatique de Toulouse
Computer Science Research Institute of Toulouse

Hervé Luga

22/04/2015
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IRIT in few data
• Our environment

 Clusters: Aero Space, Health, 
Bio Agronomy, IT, Robotics…

 Federations: Aero Space, 
Health, Economy

• ~700 people involved in IT

 ~260 academics and 
researchers from CNRS and 
University of Toulouse

 ~130 post-docs, visitors, etc.
 ~280 PhD students
 Master trainees, …

 ~50 administrative staff

• Management

 Director: Michel DAYDÉ
 Deputy Directors : Jean-Pierre JESSEL, 

Michelle SIBILLA, Philippe Joly

 Lab. local site Heads
 7 Department Heads
 20 Research groups Leaders
 Scientific Board
 Laboratory Council

27
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From enumeration
to strategic action plan

• Information Analysis and Synthesis 
• Indexing and information retrieval
• Interaction, Autonomy, Dialogue and 

Cooperation
• Reasoning and Decision
• Modeling, Algorithms and High 

Performance Computing
• Architecture, Systems et Networks
• Software safe development

• IT for Health & Life Sciences
– Imagery and Visualization
– Information processing
– Modeling and simulation
– Handicap et autonomy

• Big Data and HPC
– Infrastructures, models, methods for 

Information (modeling, visualization, 
storage, optimization , indexing, 
retrieval and processing)

– New interaction: semantic  web, 
multimodality, virtual reality

• Ambient socio-technical Systems
– Hyper interaction 
– Group behavior 
– Human based design
– Artificial agent: autonomy, adaptation

• Critical Embedded Systems
– Certified development environments
– Execution platforms

Scientific policy
Strategic action plan

Emergent topics
Strong skills
Smart Specification 

22/04/2015
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Hardware Platforms
• Research

– OSIRIM (Information retrieval)
– Ambient systems
– e-Health

• Resources
– GRID 5000 (HPC)
– PRETI (Information processing)
– PREVI (VR)
– USE Lab (CHI)

28
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Industrial and international 
partnership

• Economical partnership
 Startups, SMEs, Large Companies, 

Associations
 Local administrations

• Joint Laboratories
 AIRSYS (AIRBUS-IRIT-LAAS)
 Others structures 

• Starts-up created since 2006
• Joint research current projects 

(average data)
 Europeans projects: >15 
 Nat. Research Agency: >40
 Clusters: > 40
 Company-laboratory: >40

• Large partnership with foreign 
universities

• International laboratories
 ILIKS (European Interdisciplinary 

Laboratory on Interacting 
Knowledge Systems), Trento (LEA 
CNRS)

 IREP (French-Spanish Laboratory 
for Advanced Studies in 
Information, REpresentation and 
Processing), Madrid (LEA CNRS)

 JFLI (Japanese-French Laboratory 
for Informatics joint Lab), Tokyo 
(LIA CNRS)

 GDRI WEB SCIENCE France Brazil 
(CNRS)

 UMI Ipal (Singapore)

22/04/2015
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Context
• Technological breakthrough in 

computer science
– Data production is increasing
– Data retention has smaller and 

smaller costs
– HPC allows the exploitation of large 

datasets
Follows the development of 
physics/mechanics since 40 years

– Simulation
– Very Large Databases
– Machine learning

 Allows new applications: virtual
mock ups, simulators, Weather
forecast, virtual testing

29
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In life sciences
• New trends with IT evolution

– Data production: 
• sensors could now be anywhere and are affordable
• Analysis prices decresases

– Data composition could be achieved
– Data storage allows long term retention (but needs consolidation)

• Main problem: What to do with Data ?
– And … how to avoid examining false or meaningless (but credible) 

results
• Several historical examples
• Recently spurious correlations

We need strong interdisciplinarity

22/04/2015
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BioInformatics at IRIT
• IRIT : VLDB and HPC 

– 2 strategic axes: health, Big Data and HPC
– Teams working with Big Data/HPC/Imaging
– Teams involved in long run collaborations with several

local/national/international researchers
– Lab involved in local/national/international supercomputing centers
– Head of IRIT in charge of HPC for CNRS (french national council for 

scientific research)

• A new promising research field for setting up collaborations and 
cope with real world problems

• Example of 4 projects
– Genomics/Simulation/BigData/Prediction

30
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Genetic Breeding Decision
System project

• To find links between
– SNP genomic analysis
– Field data
In corn seeds

To try to predict hybridization effects

• Consortium
– Industrial:

• RAGT 2n (porteur)
• Euralis Sreeds
• Upetec

– Research
• MétéoFrance
• IRIT

– Regional: Midi-Pyrénées / Aquitaine
• Grand Rodez
• Conseil Général de l’Aveyron

MARKER Updated Chr Updated CoordinateR100004709 R100004710 R100004713 R100004714 R100004715 R100004717
ZM00001 2 27403986 AA GG AA GG GG GG
ZM00003 5 167889682 GG GG GG GG GG GG
ZM00004 5 167884630 GG GG GG GG GG GG
ZM00005 1 240498771 AA CC CC CC CC CC
ZM00006 3 181363034 AA AA AA AA AA AA
ZM00007 3 181362952 GG GG GG GG GG GG
ZM00009 4 66290996 GG AA GG GG AA GG
ZM00010 4 66287455 AA GG GG GG GG GG
ZM00011 4 66288635 AA GG AA AA GG AA
ZM00012 4 66290049 GG GG GG GG GG GG
ZM00013 4 66290755 AA AA AA AA AA AA
ZM00014 1 119018614 GG AA AA GG GG AA
ZM00015 1 119018552 AA GG GG GG AA GG
ZM00016 1 14578606 GG AA GG AA AA GG
ZM00017 4 132734439 GG GG AA GG GG GG
ZM00018 4 132734721 AA GG AA GG GG AA
ZM00019 4 132734849 AA AA GG AA AA AA
ZM00020 3 175051925 GG AA AA GG GG GG
ZM00021 0 0 GG GG GG GG GG GG
ZM00022 2 150711736 AA AA AA AA GG AA
ZM00023 2 150711463 GG GG GG GG AA GG
ZM00024 2 150710621 CC CC CC CC AA CC
ZM00026 8 124752481 GG AA GG AA AA GG
ZM00027 6 120234348 GG AA AA AA AA AA
ZM00028 9 9886093 GG GG -- AA GG AA

22/04/2015
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GBDS: Big Data problem
• Main goal: to link high rate genomics analysis with phenotypic

characteristics
• Corn: 

– Genom size close to humans (2.3 Gbases)
– 20 Chromosoms, 32450 genes (4kb avg size)
– Perhaps the best knows seed with 80K species stored by Agricultural 

Research Center
– For a seed producer close to 1k 

With 50k SNP  50k*1k possibilities
– New opportunities offered by SNP Chips : cheaper and more efficient

• Illumina 50K maize chip: 50000 sites SNP
• Affymetrix human SNP 6.0 : 1 000 000 sites

• Blended with other on field measures (environmental factors)

31
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GBDS :Two approaches

• Multi agent 
– Each followed gene is an agent which aims at

prediciting its effects
– Parameters are then adapted to match in sample

real data
– Prediction is evaluated on out of sample data

• Optimization
– Use of classical optimization models to find

matches between Genotypes and field datas

22/04/2015
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Anthropobiology
• Collaboration with the AMIS LAB (UMR55288)

– http://www.antropobiologie.fr/
Try to develop fast and accurate algorithms for large sequences alignement

– Aim: 1/1 large sequences (whole genome) alignment
– Comparison between 11 primates species
 Result: algorithm close to Mummer to be evaluated

• First study on the raising of palindrome sequences on Y chromosom
Found new substructures

32
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Anthropobiology
 Try to establish a phylogeny

between 11 primate species
(human, chimps, …)

 Long term study to evaluate the 
effects of OAE on sexual choices
thus on species evolution

• Genotype/Phenotype study
– Based on OtoAcoustic Emissions 

(OAE)  measures
• Physiologic process: No need for 

consciousness
• Measures are constant along time 

for a given specimen
– First step: a cartography of the 

audition genes

22/04/2015
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Tumor growth simulation
• Simulation of cell proliferation

– Simulation of cell proliferation in initial tumor growth
phase

– Cancer: Agent-based model validated by 
comparison to in-vitro experiences

Validated cell cycle simulator
– Checkpoint oriented cell cycle simulation

• Consortium
– IP3D Team (ITAV USR3505)
– For educationnal applications : Serious Game Research

Lab

in vitro

in Silico
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3D Tumor growth simulation

22/04/2015
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Compubiomed
To help doctors and nutrition field
industrial engineers to propose diets
which delay or cure elderly deseases
and dependancy

• Platform for 
qualifiying/validating/echanging
data 

• Proposes a software from
simulation to prediction
– Application to Diet/Health/ageing

• Aims at providing with
– Qualification of individual sets for 

new studies
– Validation of previous data 

sources
– Information exchange with data 

adaptation
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European consortium
Participa
nt No *

Participant organisation name Country SME

1 University Medical Center Groningen (UMCG) 
(Coordinator)

The Netherlands

2 Hanze University of Applied Sciences (HUAS) (Co-
coordinator)

The Netherlands

3 University of Newcastle upon Tyne (UNEW) United Kingdom
4 University College Leuven-Limburg (UCLL) Belgium
5 University of Gothenburg (UGOT) Sweden
6 IDIAP Jordi Gol University Institute for Research 

Primary Healthcare (IDIAP)
Spain

7 ILSI Europe (ILSI) Belgium
8 EFAD United Kingdom
9 DSM Switzerland
10 FrieslandCampina (FC) The Netherlands
11 Unilever (ULEV) The Netherlands
12 University of Waterloo (UW) Canada
13 University of Oslo (UiO) Norway
14 Université Fédérale de Toulouse Midi-Pyrenées France
15 Fr3dom Health (FH) United Kingdom yes
16 AXivity United Kingdom yes
17 Distrivers The Netherlands yes

22/04/2015
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Bottlenecks

• Computer Scientists : 
– Bio informatics adapted models for:

• Data access: 
– How to describe data (meta data)
– Data classification : statistical analysis of data to learn classes

• Model generation : machine learning
• Reckoning: adapting models with new datas

• Biomarkers identification
– Study on real population
– Comparison/merging with/of other data sources
 To find critical values which exhibit patient’s state

10/02/2015 18
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Learn: model definition
- Supervised : between In/Out Data(s)
- Unsupervised: Between Data

Compubiomed

MODEL

Results

DATA

Cells– Mouse

New experimentations

Numerical Simulation

Reckoning: try to validate
model with new datas

22/04/2015
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CIMI Semester organization
• CIMI: Lab for excellence in mathematics and computer science

– 2 labs: IRIT (CS) and IMT(Maths)

• Organisation CIMI semester on links between
– Mathematics
– Computer Science
… Applied to Biology

• Invited speakers according to two major themes
– Statistical/Data Based approaches
– Modelling and simulation

• Hability to invite people for 
– Enhancing links between fields

… And setting up new collaborations

22/04/2015
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• Questions ?

• Contact: luga@irit.fr
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Drug Design in a 
Multiobjective Optimization Perspective

Sanghamitra Bandyopadhyay
Professor

Machine Intelligence Unit
Indian Statistical Institute, Kolkata

sanghami@isical.ac.in
http://www.isical.ac.in/~sanghami

Outline of the Presentation

 What is rational drug design?
 Relevance of genetic algorithms
 Design Methodology
 Experimental Results
 Summary
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Drug Discovery Process

Application of 
Rational Drug 
Design

Target

Disease

Rational Drug Design
 Traditionally drugs were discovered by chance
 Alternatively large scale screening was done 

 to identify potential drugs
 Expensive and time consuming.

 Rational Drug Design 
 design using the information about the 3D shape of proteins
 To inhibit protein function

 Steps
 Step 1: Looking for protein targets 
 Step 2: Identify the active site
 Step 3: Design drug for blocking the active site
 Step 4: Do further studies with the designed molecule

42



Active site and RDD

 Specific sites in proteins where all the action happens. 
 Each protein has a specific shape so it will only perform a specific job. 
 Example – An enzyme that increases the rate of a reaction

http://chsweb.lr.k12.nj.us/mstanley/outlines/enzymesap/Enzymesap.html
http://academic.brooklyn.cuny.edu/biology/bio4fv/page/active_.html

Joining things together
Ripping things apart

There are two types of 
protein = N and H. 

N and H have special 
shapes to perform 
specific jobs for the 
virus. 

Influenza viruses are 
named according to the 
proteins sticking out of 

their virus coat.(H)

(N)

Designing a Flu Drug 
Step 1: looking for protein targets

Source http://www.gtac.edu.au/site/bioinformatics/bio_task_10/bio_task_10.ppt
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Human Lung Cell

Virus
Proteins on cell surface

H attaches to cell 
surface proteins so virus 
can enter

Virus genes are released into the 
cell. 

The lung cell is ‘tricked’ into using 
these genes to make new virus 
particles.

N cuts the links between the 
viruses and the cell surface so 
virus particles are free to go and 
infect more cells.

Design of Flu Drug

RELENZA

Australian team of  scientists headed 
by Prof  Peter Coleman. They 
designed the flu drug, Relenza
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Drug 
Design

Phylogenetic 
inferences

Gene mappingGene expression Protein Structure

Functional chemistry

Metabolomics
Sequence    
alignment

RNAiSignal transduction

Bioinformatics in Computer Based Drug Design

Drug Design – Relevance of 
Optimization Techniques

 Design a suitable ligand 
 which can bind to the active site of a protein 
 to inhibit its functionality
 With groups from a library of chemical groups

 Such that interaction energy is minimized

 Drug design problem can be modeled as one of 
optimization

 Application of GAs becomes relevant.
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GENETIC ALGORITHMS

 DEFINITION 
Randomized search and optimization technique guided by the 
principle of natural genetic systems.

 Why Genetic Algorithms (GAs) ?
1. Most real life problems can not be solved in polynomial time 
using any deterministic algorithm 

2. Sometimes near optimal solutions that can be generated 
quickly are more desirable than optimal solutions which require 
huge amount of time

3.When the prob. can be modeled as an optimization one.

12

Search Techniques
The traditional vs. the unconventional

 Calculus based techniques – gradient 
descent

(hill climbing)

Global optima

local
optima

Continuous domain, quadratic optimization – best method

46
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Search Techniques
The traditional vs. the unconventional

 Enumerative technique – dynamic
programming

n points 

What if n very very large? Quite likely in practice.

14

Search Techniques
The traditional vs. the unconventional

 Random technique – hoping to find the 
optimal

sooner.

No better than enumerative in the long run

47
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Randomized Algorithms
 Guided random search technique
 Uses the payoff function to guide 

search
Genetic Algorithms (GAs)

Problems P

Specialized algorithms – best performance for special problems
Genetic algorithms – good performance over a wide range of problems

Specialized Algo.

GA

16

Genetic Algorithms -
Features

 Evolutionary Search and Optimization Technique
 Principles of Evolution (survival of the fittest and 

inheritance)
 Work with coding of the parameter set
 Searches from a population of points
 Uses probabilistic transition rules

48
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Initialize Population
(Representation strategy)

Terminate?
Yes

Output
solution

No

Evaluate Fitness

Perform selection, 
crossover and mutation
(generation of new solutions)

Evaluate Fitness GA 
Flowchart

18

Encoding Strategy and Population 
Initialization

 Chromosome encodes a solution in the search space
 Usually as strings of 0's and 1's
 If l is the string length, number of different chromosomes (or 

strings) is 2l

 Population
 A set of chromosomes in a generation 
 Population size is usually constant 
 Common practice is to choose the initial population randomly.

 Initialization
 Randomly
 Knowledge based approach

49



Encoding and Population - Example

0         1 0              0          1            0            0           1

Optimization Problem DeJong F1 - Sphere:
Minimize fsphere(x) = ∑xi

2
,      i=1,2,…,p, xi ϵ[-5.12,5.12], 

Solution: x* = [0 0 … 0], fsphere (x*) = 0

Binary String of 8 bits used to represent each xi  0-255, should 
map to -5.12 to 5.12

Example, p=2
Chromosome encodes x1 and x2

Value of x1 = 154 (5.12*2)/255 * 154 + (-5.12) = 1.06415

1          0 0              1            1          0            1             0

x1 x2

Value of x2 = 73 (5.12*2)/255 * 73 + (-5.12) = -2.1885

20

Encoding and Population – Example  
contd…

10011010   01001001   [154  73] [1.06415  -2.1885]

01100111 11101001   [103 233] [-0.98384  4.23654]

00010101   01011100   [21  92] [-4.2767  -1.4255]

10111100    11000011  [188 195]  [2.42949  2.71058]

Population (size = 4) Corresponding x

50
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Fitness Evaluation
• Fitness/objective function associated with each chromosome
• Indicates the degree of goodness of the encoded solution
• Only problem specific information (also known as the payoff information) that GAs 
use

22

Fitness Evaluation - Example

Population (size = 4) Corresponding x Objective         Fitness
fn.                    fn.=1/Obj

Minimize fsphere(x) = ∑xi
2

10111100    11000011  [188 195]  [2.42949  2.71058] 13.2898               0.0752

10011010   01001001   [154  73] [1.06415  -2.1885]           5.12194             0.16886

00010101   11011100   [21  220] [-4.2767  3.7145]            32.0877              0.03116

01100111 11101001   [103 233] [-0.98384  4.23654]        18.9162              0.05286   
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Selection
• More copies to good strings
• Fewer copies to bad string
• proportional selection scheme

• Number of copies taken to be directly proportional to its fitness 
• mimics the natural selection procedure to some extent. 
• Roulette wheel parent selection and stochastic universal selection selection are 
two frequently used selection procedures. 

24

Roulette Wheel Selection –Example 
Chromosome # Fitness

1 0.0752
2 0.16886
3 0.03116
4 0.05286 

1
2

3 4

Spin 1 Chromosome 2 selected
Spin 2 Chromosome 1 selected
Spin 3 Chromosome 2 selected
Spin 4 Chromosome 4 selected

0  1 1  0 0  1  1  1 
1  0 0  1 1  0  1  0
0  1 1  0 0  1  1  1
1  0 1  1 1  1  0  0

Mating

Pool

52
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Crossover

• Exchange information
• between randomly selected parent chromosomes 
• Single point crossover is one of the most commonly used schemes.
• probabilistic operation

26

Crossover – Example

1 0 0 1              1             0             1               0

0 1 1 1              1             1             0               1

Here l (string length) = 8. Let k (crossover point) = 5

1 0 0 1              1                                        1             0               1

0 1 1 1              1                                        0             1               0

Offspring formed :

53
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Mutation

 random alteration in the genetic structure 
 introduce genetic diversity into the population. 
 Exploration of new search areas
 Mutating a binary gene involves simple negation of the bit, 
 Mutating a real coded gene defined in a variety of ways
 probabilistic operation

28

Mutation- Example

1 0 0 1              1                        0             1                   0

1 1 0 1                    0                 0                   1                  0

Mutations at positions 2 and 5

54
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Parameters …

• population size (usually fixed) 
• string length (usually fixed) 
• probabilities of performing crossover (c and mutationm)

• c  is kept high and m is kept low
• the termination criteria

•Generally a maximum number of iterations
• parameters are user determined  
• parameters are problem dependent 
• no firm guidelines 
•parameters can be kept variable and/or adaptive. 

30

Parameters – Example 
For the example being considered, 
P = 4,  l = 8.

But for most realistic cases
P is usually chosen in the range 50-100.
c  = [0.6-0.9],
m = [0.01-0.1].
l usually depends on the required precision
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Termination Criterion

The cycle of selection, crossover and mutation is repeated a number of times till one of 
the following occurs :
• the average fitness value of a population becomes more or less constant 
over a specified number of generations,
• a desired objective function value is attained by at least one string in the 
population,
• the number of generations (or iterations) is greater than some threshold  ---
-- most commonly used.

Ellitism   The best string (in terms of fitness) seen up to the current generation is 
preserved in a location either inside or outside the population.

Drug Design – Relevance of MOO
 Multiple objectives to be optimized

 molecules should bind to the active site of target 
protein

 should have high oral bioavailability
 should possess certain pharmacological properties 

so that it does not participate in non-specific 
bonding

 should be likely to be synthesizable. 

 Therefore application of MOO seems suitable.
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Multiobjective Optimization

Purchasing a car
 Optimizing criteria

 minimizing cost, insurance premium and weight
 maximizing the feel good factor while in the car.

 Constraints
 good stereo system, seats for 6 adults and a mileage of 20 kmpl.

 Decision variables
 the available cars

 Finding a single solution in these cases is very difficult.
 Objectives may be conflicting
 optimizing one may drastically deteriorate another
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VLSI Design
 Appropriately place the functional blocks on the chip such 

that 
 chip area is minimized 
 power dissipation is minimized.

 Trade off ? 
 Lower chip area higher power dissipiation

 So where is the compromise?
 Difficulty?
 No accepted definition of optimum.

MO: Mathematical Definition
 Find the vectors of decision variables

 x=[x1, x2…..  xn]T 

 with M objective functions
 f1(x), f2(x)…. fM(x).

 satisfying the m inequality constraints
 gi(x) >=0, i=1,2,….m,

 And the p equality constraints 
 hi(x)=0 , i=1,2,….p.

 Such that no other vector is better than these in some objectives while 
being equal in the others

No point exists that simultaneously optimizes all the objectives
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Example of Pareto-Optimality

f1(maximization)

f2(maximization)

1

2

3

4

• Here solution 1, 2, 3 and 4 are in  the Pareto-optimal solution set.

5

Pareto-optimal surface

History
 Professor F.Y. Edgeworth first defined an optimum for 

economic decision making in the context of two 
consumers, P and Q:“It is required to find a point (x,y,) such 
that in whatever direction we take an infinitely small step,P and 
Q do not increase together but that, while one increases, the 
other decreases.”
(Edgeworth, F.Y., Mathematical Psychics, P. Keagan, London, England, 1881.)

 Vilfredo Pareto analyzed economic problems with 
mathematical tools: “The optimum allocation of the resources 
of a society is not attained so long as it is possible to make at 
least one individual better off in his own estimation while 
keeping others as well off as before in their own estimation.”
(Pareto, V., Manuale di Economia Politica, Societa Editrice Libraria, Milano, Italy, 

1906.) 

59



Classes of Optimization 
Problems

Objective 
Function

Number of 
objectives

Constraints Class

linear 1 linear LP

linear multiple linear MOLP

Non-linear 1/multiple linear NLP/MONLP

Linear 1/multiple Non-linear NLP/MONLP

Non-linear 1/multiple Non-linear NLP/MONLP

LP: Linear programming, NLP: Non linear programming, MO: multiobjective

Solution approaches
 Scalarizing

 Combine the multiple objectives into one 
by using some scalarizing function –
weighted sum approach

 Pareto approaches
 Define Pareto-dominance, and output 

Pareto non-dominated solutions

60



Weighted Sum Approach
 Pros

 Converts the problem into a single objective one
 Becomes LP problem in the transformed space
 Easy to implement

 Cons
 Objectives in different scales
 Weights are difficult to determine
 Linear combination of the objectives

 Will miss the concave portions

Weighted Sum Approach 
contd…

f1(maximization)

f2(maximization)

Pareto-optimal surface

Weighted combination of the objectives
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Pareto Optimality
● Let us consider two solutions a and b .Then a is said to dominate b iff

k1,2,…M, fk(a)  fk(b) and k 1,2,…M such that fk(a) > fk(b)
i.e., for all  functions fi, a has a higher or equal value than that of b and also 
there exists at least one  function fj for which a's value is strictly greater 
than that of b.

● Non-dominated set
The set P’ of those solutions in a population P that are not dominated 

by any other solution

● Pareto-optimal Set: 
The non-dominated set of solutions over the entire search space



Example of Dominance and Pareto-
Optimality

f1(maximization)

f2(maximization)

1

2

3

4

• Here solutions 1, 2, 3 and 4 are non-dominating to each other.
• 5 is dominated by 2, 3 and 4, not by 1.

5

Pareto-optimal surface
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Ligand Design – Background work

 S. Bandyopadhyay, A. Bagchi and U. Maulik, “Active Site Driven 
Ligand Design: An Evolutionary Approach", Journal of 
Bioinformatics and Computational Biology, vol. 3, No. 5, pp. 1053-
1070, 2005.

 Sanghamitra Bandyopadhyay, Santanu Santra, Ujjwal Maulik and 
Heinz Muehlenbein, “In Silico Design of Ligands using Properties of 
Target Active Sites”, Analysis of Biological Data: A Soft Computing 
Approach, World Scientific, pp. 184-201, 2007.

 S. Bandyopadhyay, S. Saha, U. Maulik, and K. Deb, “A simulated-
annealing based multiobjective optimization algorithm: Amosa,” 
IEEE Transactions on Evolutionary Computing, vol. 12, no. 3, pp. 
269–283, 2008.

MOLig Input

 Active site of the target  (RecA in Mycobacterium 
tuberculosis) obtained using Q-Sitefinder

 Seed: A frequent substructure occurring in inhibitors of 
the target

 A target specific fragment library constituting 200 
fragments
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Preference matrix building
 furnishes the preference measure of a fragment from the fragment library to be in 

the vicinity of a particular atom in the active site. Where, n is the number of atoms in the 
active site and f is the number of fragment in the fragment library.

 Preference measure of finding fragment w in the neighborhood of active site atom j is 
calculated as:

 Non-bonding interactions energy (NBI) is calculated as:

 Here, Cn and Cm are constants, s is the number of total atoms in fragment w, rjz is the 
distancebetween the zth atom of the fragment w, and the jth interacting atom on receptor 
active site, and qz, qj are the partial charges on z and j, respectively.

 is calculated as:
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Encoding Strategy

 Strings encodes ligands using tree like structure

 Tree size is guided by the active site dimensions 

 A string is stored in an array
 Odd positions of the array contain fragment identifier
 Even positions of the array contain number of child in its preceding fragment 
 The tree is read in a breadth first manner
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Tools for evolving better individuals

 Perturbation Operators
 Substitution
 Deletion
 Extension
 Shuffling

 Elitism
 Non-dominated solutions are stored in an archive

Scoring function components

 Energy 
 van der Waals energy = [(Cn / r6) – (Cm / r12)]
 Electrostatic energy = (q1q2)/(4πε0r2)

 ε0 = 8.854185x10-12 coulomb2/(N m2)

 Bond stretching energy = [kl × (lxy − l xy,0 )2]/2
 Angle bending energy = [k θ × (θ − θ0)2]/2
 Torsional energy = kφ × (1 − cos n × (φ − φ0))

 Tanimoto Coefficient

 Oral Bioavailability Measure
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Targets for Mycobacterium 
Tuberculosis

Molig Input
 Active site of two targets obtained using Q-Sitefinder

 RecA
 mtb GlgE

 Seed: A frequent substructure occurring in inhibitors of the target

 RecA

 mtb GlgE

 A target specific fragment library constituting 200 fragments
S. Sengupta and S ABndyopadhyay, “De novo Ligand Design of Probable RecA Inhibitors using Multiobjective Optimization,” IEEE Transaction on 
Computational Biology and bioinformatics, 9(4), 1139-1154, 2012. 

Reference Scaffold used for 
calculating Tanimoto Coefficient

66



Calculating Oral Bioavaiability 
Measure

 Step 1: Initialize an array (A) of size four

 Step 2: Check the number of hydrogen bond donors (HBD) of the molecule under 
consideration

 Step 3: A[0] = 1 if  HBD<=  5 or A[0] = 1/(D + 1) if HBD > 5
where, D = HBD − 5

 Step 4: Check the number of hydrogen bond acceptors (HBA) of the molecule under 
consideration

 Step 5: A[1] = 1 if HBA<= 10 or A[1] = 1/(D + 1) if HBA > 10 where, D = HBA − 10

 Step 6: Check the molecular weight (MW) of the molecule under consideration
 Step 7: A[2] = 1 if MW <= 5 or A[2] = 1/(D + 1) if MW > 500 where, D = MW/500

 Step 8: Check the partition coefficient (LogP) of the molecule under consideration
 Step 9: A[3] = 1 if LogP <=  5 or A[3] = 1/(D + 1) if LogP > 5 where, D = LogP − 5

 Step 10: Oral bioavailability measure (OBA)= 


3

0
][

i
iA

Results for RecA
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Pareto Fronts
NSGA II MOLig

Attainment Surfaces
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Biophysical properties of 
designed molecules

Docking Scores
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Docking Scores            
Contd…

Oral Bioavailability Measure
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Known reconstructed inhibitors

Predicted Probable Binders
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Predicted Probable Binders                         
Contd…

Results for mtb GlgE
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Predicted Probable Binders
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Machine Intelligence, vol. 24, no. 12, pp. 1650-1654, 2002.

 S. Bandyopadhyay, ``An Automatic Shape Independent Clustering Technique'',
Pattern Recognition, vol. 37, pp. 33-45, 2004.

 S. Bandyopadhyay, ``Simulated Annealing Using Reversible Jump Markov Chain
Monte Carlo Algorithm for Fuzzy Clustering'', EEE Transactions on Knowledge and
Data Engineering}, vol. 17, no. 4, pp. 479-490, 2005.

 S. Bandyopadhyay, U. Maulik and A. Mukhopadhyay, ``Multiobjective Genetic
Clustering for Pixel Classification in Remote Sensing Imagery'', IEEE Transactions
on Geoscience and Remote Sensing, vol. 45, no. 5, pp. 1506-1511, 2007.

 . Bandyopadhyay and S. Saha, ``A Point Symmetry Based Clustering Technique for
Automatic Evolution of Clusters'', IEEE Transactions on Knowledge and Data
Engineering, vol 20, no.11, pp. 1441-1457, 2008.
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Selected  Group Publications              
contd…

 Evolutionary Classification
 S. Bandyopadhyay, C. A. Murthy and S. K. Pal, ``Pattern Classification Using

Genetic Algorithms: Determination of H”, Pattern Recognition Letters, vol. 19, no. 13,
pp. 1171-1181, 1998.

 S. Bandyopadhyay, C. A. Murthy and S. K. Pal, ``Theoretical Performance of Genetic
Pattern Classifier,'‘ Journal of the Franklin Institute, vol. 336, pp. 387-422, 1999.

 S. Bandyopadhyay, C. A. Murthy and S. K. Pal, ``VGA-Classifier : Design and
Application'', IEEE Transactions on Systems, Man and Cybernetics - Part B, vol. 30,
no. 6, pp. 890-895, 2000.

 S. Bandyopadhyay, S. K Pal and B. Aruna, ``Multi-objectiveGAs, Quantitative Indices
and Pattern Classification'', IEEE Transactions on Systems, Man and Cybernetics -
B}, vol. 34, pp. 2088-2099, 2004.

Selected  Group Publications              
contd…

 Bioinformatics- miRNA
 S. Bandyopadhyay and R. Mitra ``TargetMiner: microRNA target prediction with

systematic identification of tissue specific negative examples”, Bioinformatics, 25, 2625-
2631, 2009.

 S. Bandyopadhyay, R. Mitra, U. Maulik and M. Q. Zhang, “Development of the Human-
Cancer miRNA Network”, BMC Silence, 1:6, 2010.

 R. Mitra, S. Bandyopadhyay, U. Maulik and M. Q. Zhang, “SFSSClass: An Integrated
Approach for miRNA based Tumor Classification”, BMC Bioinformatics, 11(Suppl 1):
S22, 2010.

 S. Bandyopadhyay and M. Bhattacharyya, “Analyzing miRNA co-expression networks to
explore TF-miRNA regulation”, BMC Bioinformatics, 10:163, 2009.

 D. Sengupta, A. Pyne, U. Maulik, S. Bandyopadhyay, ``Reformulated Kemeny Optimal
Aggregation with Application in Consensus Ranking of microRNA Targets", IEEE/ACM
Transactions on Computational Biology and Bioinformatics, vol. 10, no. 3, pp. 742-751,
2013.

 D. Sengupta and S. Bandyopadhyay, ``Topological patterns in microRNA-Gene regulatory
network: Studies in colorectal and breast cancer'', {\em Molecular BioSystems} (Royal
Society of Chemistry, UK), vol. 9, no. 6, pp. 1360-71, 2013.

 S. Bandyopadhyay, D. Ghosh, R. Mitra and Z. Zhao, ``MBSTAR: Multiple Instance
Learning for Predicting Specific Functional Binding Sites in microRNA Targets'', {\em
Scientific Reports} (Nature Publishing Group) (accepted)
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Selected Group Publications contd…

 Microarray Analysis
 S. Bandyopadhyay, A. Mukhopadhyay and U. Maulik, “An Improved Algorithm for Clustering

Gene Expression Data", Bioinformatics, Oxford University Press, vol. 23, no. 21, pp. 2859-
2865, 2007.

 U.Maulik , A. Mukhopadhyay and S. Bandyopadhyay, “Combining Pareto-optimal Clusters
using Supervised Learning for Identifying Co-expressed Genes”, BMC Bioinformatics, 10:27,
2009.

 U.Maulik , A. Mukhopadhyay and S. Bandyopadhyay, “Finding Multiple Coherent Biclusters
in Microarray Data Using Variable String Length Multiobjective Genetic Algorithm”, IEEE
Transactions on Information Technology in Biomedicine, 2010.

 U.Maulik , A. Mukhopadhyay and S. Bandyopadhyay, “Multi-class Clustering of Cancer
Subtypes through SVM based of Pareto-optimal Solutions for Gene Marker Identification”,
PloS One, 2010.

 Drug Design
 S. Sengupta and S. Bandyopadhyay, ``De novo Design of Potential RecA Inhibitors using

Multiobjective Optimization'', IEEE/ACM Transactions on Computational Biology and
Bioinformatics, vol. 9, no.4, pp. 1139-1154, 2012.

 S. Sengupta, D. Roy and S. Bandyopadhyay``Structural insight into Mycobacterium
tuberculosis maltosyl transferase inhibitors: Pharmacophore – based virtual screening,
docking and Molecular Dynamics simulations“ ournal of Biomolecular Structure and
Dynamics (Taylor and Francis) (accepted).

Selected Group Publications contd…
 Protein-protein Interaction

 A. Mukhpadhyay, U. Maulik, S. Bandyopadhyay and R. Eils, ``Mining Association Rules from
HIV-Human Protein Interaction”, In. Proc. Int. Conf. Systems in Medicine and Biology, pp. 349-
353, Dec. 2010.

 Others
 S. S. Ray, S. Bandyopadhyay, and S. K. Pal, “Genetic Operators for Combinatorial Optimization

in TSP and Microarray Gene Ordering", Appl. Intell., vol. 26, no. 3, pp. 183-195, 2007
 S. Bandyopadhyay, U. Maulik and D. Roy, ``Gene Identification: Classical and Computational

Intelligence Approaches'', IEEE Transactions on Systems, Man and Cybernetics, Part C, vol.
38, no. 1, pp. 55-68, 2008.

 S. Bandyopadhyay, “An Efficient Technique for Superfamily Classification of Amino Acid 
Sequences: Feature Extraction, Fuzzy Clustering and Prototype Selection", Fuzzy Sets & 
Systems, vol. 152, pp. 5-16, 2005.

 S. Bandyopadhyay and K. Mallick, ``A New Path Based Hybrid Measure for Gene Ontology 
Similarity'', IEEE/ACM Transactions on Computational Biology and Bioinformatics, vol. 11, no. 
1, pp. 116-127, 2014.

 S. Bandyopadhyay, S. Mallik, and A. Mukhopadhyay, ``A Survey and Comparative Study of 
Statistical Tests for Identifying Differential Expression from Microarray Data", IEEE/ACM 
Transactions on Computational Biology and Bioinformatics, vol. 11, no. 1, pp. 95- 115, 2014.

74And more from http://www.isical.ac.in/~sanghami
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Personalised 
Medicine 

Dr. Yves Champey 
Founder ITEEC 
Généthon, Évry 

France 
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PRECISION MEDICINE
PERSONALIZED MEDICINE

PRECISION MEDICINE
PERSONALIZED MEDICINE

INAE-NATF April 15-17, 2015 Bengalore meeting

PRECISION MEDICINE
PERSONALIZED MEDICINE

Medical practice is heavily relying on engineering
sciences and technologies and representation of
medicine is now almost totally virtual
Clinical biology,
Imaging, 
Sequencing,
Digital hospital patient records,
New drugs,
Big data.

INAE-NATF April 15-17, 2015 Bengalore meeting
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PRECISION MEDICINE
PERSONALIZED MEDICINE

Recent advances in biomedical research have
caused an explosion of data, offering the
potential to develop a "new taxonomy" that
defines disease based on underlying molecular
and environmental causes, rather than on
physical signs and symptoms.

INAE-NATF April 15-17, 2015 Bengalore meeting

PRECISION MEDICINE
PERSONALIZED MEDICINE

Precision medicine : A new data network that
integrates emerging research on the molecular
makeup of diseases with clinical data on
individual patients could drive the development
of a more accurate classification of disease and
ultimately enhance diagnosis and treatment.

INAE-NATF April 15-17, 2015 Bengalore meeting
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PRECISION MEDICINE
PERSONALIZED MEDICINE

A new taxonomy incorporating molecular data
could become self-sustaining by accelerating
delivery of better health through more accurate
diagnosis and more effective and cost-efficient
treatments.

INAE-NATF April 15-17, 2015 Bengalore meeting

PRECISION MEDICINE
PERSONALIZED MEDICINE

Personalized medicine is part of that large precision
medicine field. It deals with the acquisition of the
genomic profile of one given patient and aligning
that knowledge with the markers for targeted drugs
or the much larger field of pharmaco-genomics.
This is a powerful tool for a better and faster choice
of drug treatment.

INAE-NATF April 15-17, 2015 Bengalore meeting
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Fast and efficient algorithms 
for compression, archival, 

and dissemination of 
genomic data 

Dr. Sharmila Shekhar Mande, 
Tata Research Design & 

Development Centre, 
Pune, 
India 
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Affordable 
Point of Care 

Diagnostic Devices 

Dr. Rohit Srivastava 
Dept. of Biosciences & 

Bioengineering,  
Indian Institute of Technology-Bombay,  

(INAE Young Engineer awardee) 
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INDIAN INSTITUTE OF TECHNOLOGY, BOMBAY
DEPARTMENT OF BIOSCIENCES AND BIOENGINEERING

Affordable Point of Care 
Diagnostics

Rohit Srivastava, PhD, M.N.A.Sc
Associate Professor

INAE Young Associate
Tata Innovation Fellow

Sr. IYBA Fellow

INDIAN INSTITUTE OF TECHNOLOGY, BOMBAY
DEPARTMENT OF BIOSCIENCES AND BIOENGINEERING

SmartSense – A 
recent concept won at 
the Health Care 
Innovation World Cup 
2013 at New York, will 
now be put to reality 
with the support of 
Wellcome Trust, UK.
It is going to be an 
integrated, 
multianalyte critical 
care analyzer, 
indigenously 
developed to cater the 
laboratories need of 
the hour at an 
affordable cost.

UChek – A mobile based 
Urine and blood glucose 
analysis system 
launched in Apr 2013 
registered with US FDA 
as Class 1 device
Low-cost, efficient, and 
error proof urine analysis 
on most of the 
commercially available 
urine test strips
The UChek mobile 
platform saves and 
generates reports of 
urine tests done, which 
can be emailed

SüChek - Newest 
addition to glucometers 
launched on 13th Jan 
2014
Indigenous, accurate, 
low-cost glucometer
As accurate as 
conventional 
glucometers, at a 
fraction of the price. 
Suchek mobile app 
helps you save, trend & 
analyze blood glucose 
levels at an individual 
level or track response 
to treatment at a 
community level.

SmartSense , Uchek and SüChek has been developed by Prof Rohit Srivastava and his team 
at Nanobios Lab, IIT Bombay, in collaboration with Biosense Technologies Pvt. Ltd with 

the support of Wellcome Trust, DBT-IYBA and ICMR respectively. 
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Affordable Point of Care Diagnostics

• Chronic and Acute Systemic diseases like Diabetes, hypertension, infections,
and acute complication like DKA and hypertensive crisis lead to Renal
dysfunction and Impeding Renal Failure.

• Renal impairment leads to alternation of many analytes in either or both
urine and blood, which can access the condition.

• These analytes include uric acid, urea, creatinine, albumin, glucose, ketones,
pH, nitrite, urobilinogen, bilirubin, and leucocytes, and most importantly,
albumin-to-creatinine ratio.

• Presently, renal conditions can be easily accessed using urine dipsticks that
give results visually and in semi-quantitative manner.

• The existence of a bedside Point-Of-Care technology, which can estimate
various analytes, is much awaited. This project is a step towards building
such a multi-analyte sensor that senses quantitatively.

Market Research

 50 independent Labs surveyed
• 30 out of 50 labs did not have a 

semi-automated urine analyzer.
• Most used manual urine analysis 

using dipsticks

 Top reasons for not buying a semi-
automated urine analyzer
• Cost (INR > 40000)

• Reader exclusive to company strips
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Solution-I : uChek™

Accuracy: Comparable to commercially available urine analyzers
Cost: INR 2000

Compatible with iOS and Android with easy data integration
Compatible with Siemens and Biosense strips

Currently available in India and US

uChek™ – Lab made mobile 
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uChek™ : Inside

Validation: uChek™

Scientific Validation
Note from authors: "uChek, a mobile
urinalysis system developed by Biosense
Technologies Pvt Ltd was tested for
accuracy against a commercially available
semi-automated urine strip reader. The
uChek system operated with Siemens
10SG strips was tested against negative
and positive controls. Output was cross
checked visually (n=20, each). To reduce
experimental errors, the controls were also
tested with Dirui 10P urine test strips
marketed by Aspen Diagnostics Pvt Ltd
Reference: www.uchek.in

Independent validation was done by Nanobios 
Lab, IIT Bombay using Quantimetrix® urine 

controls 1 and 2

Commercial Validation

•500 units of uChek are operational since 28 
April ’13

•Early adopters: Mobile medical units, 
corporate screening companies

Routine Urinalysis 

Glucose 
Bilirubin
Ketone

pH
Specific Gravity 

Occult blood 
Urobilinogen

Protein
Leukocytes 

Nitrite

106



Solution-II

Make Up

Or White LEDs 
for reflectance

UriSense SmartSense

Accuracy: Comparable to commercially available urine analyzers

COGS: INR less than 5000

Compatible with any strip and commercial cuvette holders

Can act as a standalone reflectance and fluorescence device.

Currently calibrated for albumin and creatinine and is being calibrated for urea sensor

Features

UriSense SmartSense
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Microalbuminuria: Physician’s feedback

• Since 24 hour urine collection is impractical, spot detection of 

albumin to creatinine ratio would be desirable

• Low and high protein pads needed

• Albumin measurement within 0-30 mg/dl range for 

microalbuminuria needed

• Creatinine measurement within 10-300 mg/dl needed

• Low-cost

• Single step operation

• Associated instrumentation should be inexpensive

Microalbumin/creatinine competitive products

Micral (Roche) Clinitek
(Siemens)

Albumin 201 
(Hemocue)

Accuracy High High High
Cost INR 270/- Inr 70000 + 

Inr 220/Test
Inr 50000 + 
Inr 100/Test

Parameters 
Measured

Microalbumin Microalbumin, 
Creatinine

Microalbumin
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IP Scenario

Albumin pads
Patent No.: : EP0670493 B1, EP0793099 A1

Expiry: Jan, 2015

Creatinine pads
Patent No.: EP0814335 B1

Expiry: June, 2017

4/22/2015 15

Creatinine Strips

Calibration done 
on USense
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Albumin Strips

The Diabetes problem 
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SMBG Market Analysis 

Barriers to Effective SMBG Monitoring 

Awareness 

Affordability

Average number of days elapsed to 
conduct a SMBG test in US : 1 

Average number of days elapsed to 
conduct a SMBG test in India: 75

Anatomy of the glucose  strip : 
Electrochemistry

Disadvantages : 

Multiple processes make 
reproducibility difficult , CV > 

7% : Coding required

High Capital expenditure to 
setup plant : Leading to a 
barrier to entry for smaller 

players
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The Glucose oxidase/ Peroxidase method

Glucose 
Oxidase

Peroxidase

SüChek
Intelligent Sügar Management

Suchek is an indigenous, accurate , low-cost glucometer designed and 
developed by IIT Bombay and Biosense Technologies Pvt Ltd supported 
by the Indian Council of Medical Research. Suchek reagent strips are as 
accurate as conventional glucometers, at a fraction of the price. Along 

with the glucometer, the companion Suchek mobile application helps you 
save,trend and analyze blood glucose levels at an individual level or track 

response to treatment at a community level
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SüChek
The advantages of the invention: 

 The device works with strips that are of 1/3rd the price of electrochemistry strips
that are widely used in the market. 

 Device is really small, portable and works on two 3V coin cell batteries. 
 The device has a memory of 500 tests. 
 The device can be communicated to a phone or computer and the data can be extracted. 

 

 Affordable : Strips cost one-third of 
conventional glucometer

 Accurate : In compliance with ISO 15197 –
the international standard for accuracy of 
glucometers

 Connected : Connects with a desktop 
application for physicians , mobile application 
for patients and offers free cloud storage

 Indigenous :  Developed in collaboration 
with Indian Institute of Technology, Bombay. 
Supported by Indian Council of Medical 
Research. 

SüChek
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 Robust : Strip can be 
interpreted without an instrument

 Ideal for screening
 Connected : Comes with a free 

mobile application to help store 
data in the cloud

 Demographic data : Your usage 
and prevalence data at the tip of 
your fingertips!

Visual

SüChek

Accuracy and Manufacturing

0

50

100

150

200

250

300

350

400

450

500

0 100 200 300 400 500

Suchek vs Autoanalyser 

X-axis : Suchek data (mg/dl)
Y-axis : Reference glucose measurement (mg/dl)

Accuracy : Compliant with 
ISO15197

Sample Size : 150
96% of readings in Zone A of 
CEG
4% readings in Zone B of 
CEG

Temperature Range : 4-30 
degree celsius device 
temperatureManufacturing : 

Inter batch co-efficient of variance (CV) < 5%

Manufacturing capability of 1 crore strips per 
month

In compliance with ISO guidelines for 
manufacturing 
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Reproducibility
Low values ~ 75mg/ dl

Device 
no

Mean 
Glucose 
reading

Standard 
deviation

Intra 
device 

CV
Pooled 

SD

Whole 
sample 
mean

Inter 
device 

CV

1 76.5 1.87 2.44 2.46 72.83 3.37

2 73.33 2.50 3.41

3 71.66 3.01 4.20

4 73 2.60 3.57

5 69.66 2.16 3.10

Device 
no

Mean 
Glucose 
reading

Standard 
deviation

Intra 
device CV

Pooled 
SD

Whole 
sample 
mean

Inter 
device 

CV

1 383.25 20.19 5.26 25.51 372.6 6.84

2 354.75 15.38 4.33

3 351 18.56 5.28

4 379.75 19.44 5.12

5 394.25 21.68 5.50

Reproducibility
High values ~ 375mg/dl
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Cloud demographic database 

- All devices 
seamlessly 

connect to our 
cloud server

- Track the 
usage of your 

devices
- Get 

demographic 
data 

- Never lose a 
single data 

point !

Critical Care Analyzer: The unmet need

• 65000 laboratories in India

• Only 12500 semi-automated analyzers installed

• Cost and maintenance of semi-/fully 
automated analyzers too high

• ~75% of the market is reagent sales and the 
stability is merely 3 weeks
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Key Partners
• IIT Bombay
• (Technical)
• Distributors
• (Currently 

50+ in two 
states, MH 
and GJ)

• Interfab India 
Ltd. – PCB & 
Assembly

Key activities
•Technical 
Proof-of-
Concept

•Testing of BM 
assumptions 
for test 
specifications

Value 
Propositions
•Accurate, POC 
diagnosis
•Zero TAT
•No annual 
expense on 
electrodes
•Higher stability 
of reagents
•Less than ½ of 
the existing 
critical care 
analyzer cost

Customer 
Relationships
•Via 
distributors
•Local CMEs
•24-Hr 
helpline

Customer 
Segments
•Intensive care 
units (catering 
70000 ICU 
Beds)
•Small to 
moderate 
pathology labs

Key
Resources
•IIT Bombay

Channels
• Existing 

distribution 
channels of 
Biosense.

Cost Structure
•Device COGS: INR 3200 (including 
components, enclosure, and packaging)
•Microcuvette COGS: INR 15

Revenue Streams

The Business Canvas

The Vision

A Point-of-Care critical care 
analyzer, which can take whole 

blood and sense
• Blood Glucose

• pH
• Sodium

• Potassium 
• Bicarbonate/CO2

• Urea 
• Ketone 

Courtesy: The device image is of Hemocue, a cuvette based hemoglobin measuring device 
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Current state of art

Single Analyte & Multiple Analyte

Fluorescence readers

Fluorescence Reader and it’s calibration

The Reader QD630 used for Calibration

Sadawana and Srivastava, Unpublished Data
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Fluorescence Reader and it’s calibration

Calibration curve of QD630 using
Fluorescence Reader

Sadawana and Srivastava, Unpublished Data

The cuvette

Current capabilities:
• Microcuvettes designed for two 

biosensor incorporation
• Repeatable readings obtained from two 

chamber microcuvette
• Microcuvette with four and more 

biosensor incorporation is being 
designed

Challenges:
• Blood separation (Trials with BSM 

ongoing, results variable)
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Proof-of-Concept

The Developed
• QD-based Glucose biosensor
• QD-based pH biosensor
• QD-based Urea biosensor
The developing

• QD-based K+ sensor
• QD-based Na+ sensor
• QD-based (HCO3)- sensor
• Ketone sensor

The QDs

QDs of various peak wavelengths increasing enabling 
multianalyte sensing using single platform
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The QDs

QD-based sensing assemblies: Principle

Principle of working of QD-ligand system for biosensing:
• Fluorescence Enhancement

• Fluorescence Quenching
The principle of Glucose sensing using QD-ligand system

Fluorescence Quenching

Saran, Sadawana, Srivastava and Bellare, Colloids and Surfaces A 2011
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QD-based Glucose sensor: Calibration and Testing

Sr. 
No.

Relative 
Intensity

(Estimate
d at 634 

nm)

Blood 
(plasma) 
glucose, 
mg/dL

*(Laborat
ory 

Report)

Blood 
(plasma

) 
glucose, 
mg/dL

(Our 
Linear 
Model)

Relative 
Error

(%)

1 0.036 129 125.4 -2.76

2 0.025 93 90.7 -2.43

3 0.059 192 199.3 +3.81

4 0.028 94 99.5 +5.89

5 0.037 124 129.1 +4.10

6 0.068 213 229.9 +7.93

7 0.030 117 106.9 -8.62

8 0.018 72 67.8 -5.60

9 0.024 78 85.7 +9.83

10 0.043 137 149.2 +8.92

Saran, Sadawana, Srivastava and Bellare, Colloids and Surfaces A 2011

pH sensor

Fluorescence change at various pH pH calibration curve
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pH sensor

The alternative: Ratiometric pH sensor

UREA sensor

Urea
NH4OH 

H2O
pH

FluorescenceQD550
With 

Urease
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Urea Sensing using portable fluorescence device

Portable device developed by Dr. Mayur Sadawana, NanoBios Lab  

y = 0.0018x + 0.331
R2 = 0.9832

y = 0.1083x + 0.9955
R2 = 0.9922

0.3
0.32
0.34
0.36
0.38
0.4

0.42
0.44

0 10 20 30 40 50 60

Urea Conc (mM)

In
te

ns
ity

 o
n 

Po
rt

ab
le

 
de

vi
ce

0
1
2
3
4
5
6
7

In
te

ns
ity

 R
at

io
 o

n 
Fl

uo
re

sc
en

ce
 

Sp
ec

tr
om

et
er

Portable Device Fluorescence Spectrophotmeter

Intra-day % RSD= 3 % with fl. Spec
Inter day % RSD= 5 % with fl. Spec
Inter-day % RSD = 16 % with device

Next steps

• Sodium, Potassium, and Bicarbonate 
biosensor

QD535 capped 
with Sodium 
Ionophore, 
using LbL.

QD570 capped 
with Potassium 
Ionophore and 
dye, using LbL, 
for ratiometric 

sensing.

QD630 capped 
with 

Bicarbonate/CO2
MIP using EDC-
NHS chemistry

124



Exit Strategy

- All technologies have been/are being 
developed in collaboration with our industrial 
partners Biosense Technologies Pvt. Ltd.

- Biosense has a network of 50 + distributors 
in India , as of now with more than 600 
laboratories/physicians using their products 
in India 

Acknowledgments
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Bioinformatics of non-
coding RNAs: Algorithms 
for their identification and 

prediction of their structures 

Dr. Fariza Tahi,  
University of Évry-Val d’Essonne,  

Évry,  
France 
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Point of Care Molecular 
Testing for Detection of 

Tuberculosis and Resistance 
to First Line Treatment in 
Resource-limited Settings 

Dr. Chandrasekhar Nair 
BigTech Labs, 

Bangalore 
India 
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Cost effective Care

Sensing Elements

DNA

Proteins / small molecules

Antibody Independent Care

Continuous Care

Connected Care

The vision

M
EM

S 
/ M

ic
ro

/ N
an

o 
st

ru
ct

ur
es

POC detection

Gold standard testing economically

Test independent of lab technician

Diagnose & treat in one visit

Identify disease Hotspots 

Enable better medicine through precise, faster, cost-effective diagnosis at 
Point of Care (POC) using portable device. 
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Current Diagnostics Scenario

Presumptive / provisional diagnosis
24-72 hrs for results & final diagnosis

Patient

Doctor examination, 
blood samples

Pathology 
Lab

Reports

Interpretation

Final 
diagnosis

The need:
Precise & Quick 

Diagnosis

Ideal Diagnostics Scenario

Patient

Doctor examination, 
samples taken

Final 
diagnosis

Eliminate: Delays due to sample 
collection, batching, 
transportation; infrastructure 
needs

Reduce: Testing Complexity; 
Patient suffering due to delay in 
precise diagnosis

Raise: Level of Diagnosis at 
Point of Care; Doctors Revenue 
Potential

Create: Easy & Precise 
Diagnosis at Point of Care; 
Rapid return to Wellness

Near 
Care 

Device
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PCR in Clinical Settings

-Excellent for diagnosis of 
Infections: Sensitivity / 
Specificity

-Mature Technology
- Gold standard

-Extremely high complexity
-High Costs
-Infrastructure hungry
-Not suitable in the current 
form for resource-poor 
settings

Add Your Text

Fast
Accurate
Reliable

Portable
Point of Care

Real-time    
Detection

Globally
Protected

Independently
Validated

Truelab™ : bigtec’s microPCR Platform

Affordable!
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Challenges faced by bigtec

•Need for novelty to file IP
•Catering to specific needs of Point-of-care 

testing
•Moving from Proof of concept to scale-up  

Technical 
challenges

•Poor VC / Early Stage funding for 
production / market introduction

•Gov. support  available but needs to evolve
•Competition from players with mature 

ecosystems

Funding & 
competition 
challenges

Translational challenges

Market
Limited manufacturing 

culture in India. 
Ecosystem for medical 

devices need to develop 

Unclear regulatory environment 
not just in India but other 
underserved markets vs well-
defined FDA, CE regulatory 
pathways

Complex relationship 
between care givers and 

diagnostic providers. 
Complicated market 

dynamics 
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Delivery challenges

Go-to-
market

marketing

Branding

Distribution

Completely different 
skill-sets and 
resources needed v/s 
product development

Click to add Title1 Different funding options1

Click to add Title2 Funds for scale-up/pilot2

Click to add Title1 Specialized man-power3

Click to add Title2 Thriving ecosystem 4

Click to add Title1 Clear path to market5

Ideal Scenario for rapid growth 
of  products from India

Click to add Title1 Open Source Development6
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The good news:
We are now commercial !!

Idea Product Prototypes Validations
Manu

facture
Market

Successfully completed life cycle of an IVD

Manufacturing & Marketing Launched on Technology DayProducts

May 2013ISO 13485 / CE-IVD

Our Commercial Product

1. Complete -Truelab, Trueprep, Printer, Pipettes

2. Portable – Light weight, rugged

3. Carry case - Sample to result - any where

4. No setup/calibration- Power on and start run

5. Minimal training, easy to use

6. Runs on AC / Battery power ~ 8 hours back up

7. No air-conditioning required 

8. Real-time detection and Data transfer

9. Global IP

10.Commercially available in India

TrueNAT chip

TruelabTM Workstation

158



 Data transfer:  Leveraging penetration of mobile 

networks

 Print, SMS, wifi, GSM/GPS & Bluetooth

 Automated disease surveillance capability: 

 Identify new disease hot-spots quickly.

Truelab TM : Features

Truenat™ chips

 Disposable, disease specific chips

 Pre-programmed and pre-loaded: Just load 
DNA/RNA and start run.

 Storage 1 year at 2-30°C; Shipping upto
40°C

 Flash coded Lot no., Manufacturing date, 
and Standard curve

 Full back traceability: Patient ID >  Encrypted 
Run data, User,  Location, Device & Chip 
details.

Truenat chip
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Truelab TM @ point of  care

Truelab workstation being used for Malaria (P. fal) study at Gobei Health Centre, Kenya

Organized by UMN, USA & KEMRI, Kenya
Study in progress: Processed 250 samples

PCR Product Roadmap

Current menu-driven 
Sample Prep

Automated Sample 
Prep: Faster, walkaway 
system
In clinical validation

Four chip mPCR system 
for increased 
throughput

Current microPCR  Platform

Integrated Sample to 
result PCR
In development
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Truenat™ – tests available

Ready:

• MTB 

• Malaria pf

• Malaria Pv/ Pf

• H1N1

• Dengue 

• Chikungunya

• HBV viral load

In development:

• TB resistance

• HCV Viral load

• HIV viral load

• HPV

• Salmonella

• Rabies

• Respiratory pathogens

Any real time qPCR test  can be ported to Truelab!

TB Epidemiology

 1/3rd of the world’s population is infected with M. tuberculosis, 10% of whom 
develop TB

 95% of cases and 98% of deaths occur in countries with limited financial and 
healthcare resources
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TB Epidemiology

 Of the 9 million people who developed TB as estimated by WHO in 2013, 
India and China alone accounted for 24% and 11% of total cases, 
respectively.

 Globally, 3.5% of new and 20.5% of previously treated TB cases were 
estimated to have had MDR-TB in 2013. This translates into an 
estimated 480, 000 people having developed MDR-TB; more than half of 
these in three countries alone: India, China and the Russian Federation

 On average, an estimated 9.0% of patients with MDR-TB had extensively 
drug resistant TB (XDR-TB).

TB Diagnostics Scenario

 Smear microscopy –
 misses ~50% of cases. 
 LOD is 5,000-10,000 AFB/ml sputum which occurs few weeks/months after 

infection
 Cannot distinguish NTM
 In India: 7.8 million smear tests done by RNTCP yearly  in 13,000 designated 

microscopy centres across the country and another 3 million by private sector

 Culture (MGIT/LJ) –
 Time to result is 4-8 weeks
 Needs to be performed in a reference lab
 Often sample/patient need to travel large distances
 In India: There are 37 accredited Culture and DST laboratories in the country 

which includes Public, Private and NGO laboratories

 Current NAAT tests
 Need expensive instrumentation and skilled technicians
 Currently performed in centralized/reference labs only
 Out of reach of most patients in endemic countries including India
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TB Testing in India

-Most sputum tests 
(smear, culture) are done 
in the public sector (gov. 
hospitals + RNTCP)

-Smear sensitivity very 
low (45-60%)

-Culture is time 
consuming

-PCR too expensive

-Private sector labs are 
wary of handling sputum

-Despite symptoms being 
present, patients not 
always tested for TB

-Some labs still doing 
blood tests despite ban

PUBLIC SECTOR                               VS. PRIVATE 
SECTOR

Challenges in MTB test 
development

Sample type &
prep

EPTB: wide 
variety of samples 
(pus, tissue, etc)

Automation 
needed, Bio-

safe processing 
needed

Access to well 
characterized 
sample panels 

even in India with 
high TB incidence

High sensitivity and 
specificity in terms 
of strain coverage 

and NTMs

Sputum is non-homogenous and variable; 
insufficient sputum produced by children and 

elderly; low MTB cell counts in samples
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 Single copy genomic MTB specific region

 Result as CFU/ml in sputum

 Sample: 500 uL raw sputum into Trueprep

MAG/Trueprep Auto

 Positive control DNA is co-extracted to 

validate the test.

 Extra-pulmonary TB protocol developed and 

validated

Truenat TM  MTB

Result screen: Representation only
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Truenat TM  MTB: Strain coverage

 TDR Strain Bank from the Institute of Tropical Medicine in Antwerp, Belgium

 Heat inactivated cell suspension provided to bigtec and results un-blinded by 
ITM after test data sent by bigtec

 235 Strains, across the world

 Truelab identified all 233 MTB strains as positive and 2 NTM strains included 
in the panel as negative

Truenat TM  MTB: Clinical evaluations

 Study 1: Performed with Hinduja Hospital
 Sensitivity:  S+C+:  99.12 % & S-C+: 75.86 % ( Archived panel, n=226)
 Manuscript published in PLOS one
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Truenat TM  MTB: Clinical evaluations

 Study 2: Performed with Hinduja Hospital
 Performance equivalent to WHO endorsed Xpert MTB/RIF
 Manuscript published in International Journal of Mycobacteriology

Bigtec TB pipeline

 MDR-TB test for detection of RIF resistance based on mutations in the 
rpoB gene – currently undergoing validation

 Fully automated TB testing on integrated PCR platform

 Non-sputum based TB tests
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What would we like to collaborate on

 Platform development for PCR
 Faster, multiplexed PCR
 Low cost mesofluidic systems

 Port Validated Assays for diseases that need PoC diagnosis
 Strep A / B 
 MRSA
 C. Difficile
 HPV
 Leptospirosis
 Brucellosis
 West-Nile Virus
 Hepatitis E

 Platform Development for Cell Counts
 Rapid, Point of care systems for hematology
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New Bioinformatics 
Systems to Analyse NGS 

Data 

Dr. Christophe Béroud,  
INSERM & Hôpital Timone Enfants,  

University Aix-Marseille,  
France 
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