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Professional Background and Career Trajectory 

Institutional Affiliations 

 Current Position: Chief Scientist, Molecular Informatics Division 

 Primary Affiliation: CSIR-National Chemical Laboratory (CSIR-NCL), Pune, India 

 Previous Experience: Armament Research Development Establishment (DRDO), Ministry of Defence, Pune 

 Academic Standing: Cited by 636 publications in chemoinformatics research 

Career Progression 

 Early Career: Began as a scientist at Armament Research Development Establishment (Ministry of Defence, 

DRDO) Pune, then joined CSIR-National Chemical Laboratory as a senior scientist 

 Current Role: Pursuing research career in Chemoinformatics, especially in the area of high-throughput 

molecular data processing 

 Research Focus Evolution: Transitioned from defense applications to civilian chemical informatics and 

molecular discovery 

 
Core Research Expertise and Technical Domains 

Primary Research Areas (Complexity Rating: 7-9/10) 

1. Chemoinformatics and Molecular Informatics 

Technical Focus: Chief Scientist, Molecular Informatics, specializing in Chemoinformatics 

 Large-scale Molecular Databases: Published key papers in chemoinformatics handling large scale molecular 

data including entire Pubchem repository (ChemStar) which currently holds 70+ million entries 

 Web-scale Chemical Data Mining: Harvesting chemical information from Google (ChemXtreme) with 10+ 

billion web pages 

 Virtual Screening Platforms: Design and Development of ChemInfoCloud: An Integrated Cloud Enabled 

Platform for Virtual Screening 

Key Innovations: 

 ChemStar System: Comprehensive molecular database management for PubChem repository 

 ChemXtreme Platform: Web-scale chemical information extraction and analysis 

 ChemInfoCloud: Cloud-based virtual screening infrastructure 

2. Synthetic Organic Chemistry (Complexity Rating: 6-8/10) 

Technical Specializations: Multi-step organic synthesis, Carboannulation, Spiro cyclization 

 Advanced Synthetic Methodologies: Complex multi-step organic synthesis protocols 

 Carboannulation Reactions: Specialized ring-forming reactions for pharmaceutical applications 

 Spiro Cyclization: Three-dimensional molecular architecture synthesis 

 Process Development: Scale-up from laboratory to industrial production 

Applications: 

 Pharmaceutical intermediate synthesis 

 Natural product total synthesis 

 Novel molecular scaffold development 

 Drug discovery compound libraries 

3. Artificial Intelligence and Machine Learning in Chemistry (Complexity Rating: 8-9/10) 

AI Applications: Artificial intelligence, robotics integration with chemical research 

 QSAR Modeling: ML, QSAR for anticancer drug design 

 Predictive Chemistry: Machine learning for molecular property prediction 

 Drug Design Algorithms: AI-driven pharmaceutical discovery 

 Automated Synthesis Planning: AI-assisted retrosynthetic analysis 

Technical Approaches: 
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 Neural networks for molecular property prediction 

 Reinforcement learning for synthetic route optimization 

 Computer vision for chemical structure recognition 

 Natural language processing for chemical literature mining 

4. Internet of Chemical Things (IoCT) (Complexity Rating: 7-8/10) 

Emerging Technology: Internet of chemical things integration with laboratory automation 

 Smart Laboratory Integration: Connected analytical instruments and data systems 

 Real-time Chemical Monitoring: IoT sensors for chemical process optimization 

 Automated Data Collection: High-throughput experimentation platforms 

 Digital Chemistry Workflows: End-to-end digitization of chemical research 

System Components: 

 Networked analytical instruments 

 Cloud-based data processing 

 Real-time process monitoring 

 Automated experimental design 

5. Robotics in Chemical Research (Complexity Rating: 8-9/10) 

Laboratory Automation: Robotics applications in chemical synthesis and analysis 

 Automated Synthesis Platforms: Robotic systems for organic synthesis 

 High-throughput Screening: Automated compound testing and analysis 

 Precision Dispensing: Robotic liquid handling for chemical reactions 

 Quality Control Automation: Automated analytical testing protocols 

Applications: 

 Parallel synthetic chemistry 

 Drug screening automation 

 Combinatorial chemistry platforms 

 Process optimization studies 

 
Major Academic Contributions and Publications 

Scholarly Impact 

 Citation Metrics: 636 citations across chemoinformatics and related fields 

 Publication Areas: Several publications and patents related to Drug Discovery and information technology 

 International Recognition: Currently serving on editorial boards 

Key Publications and Books 

"Practical Chemoinformatics" - Springer Publication 

Comprehensive Textbook: Authored a text book on Practical Chemoinformatics published by Springer 

 Scope: Comprehensive coverage of chemoinformatics methodologies 

 Target Audience: Graduate students, researchers, and industry professionals 

 Technical Content: Large-scale molecular data handling techniques 

 Practical Applications: Real-world chemoinformatics problem solving 

Research Publications 

High-Impact Areas: 

 ChemInfoCloud Development: Integrated Cloud Enabled Platform for Virtual Screening 

 Large-scale Data Processing: Key papers in chemoinformatics handling large scale molecular data 

 Web-scale Chemical Informatics: Google-based chemical information harvesting 

 Database Management: PubChem repository processing and analysis 

Patents and Intellectual Property 

US Patent US10467068B2 - Automated Remote Computing for Molecular Analysis (Complexity 8/10) 

Innovation: An automated method for remote computing of molecular docking and dynamics from one or more jobs 

in a network of plurality of users. The invention employs a system to execute the method comprising at least one user 

device, a remote computing server and a remote database. 

Technical Specifications: 

 System Architecture: Distributed computing platform with email-based job submission 

 Core Functionality: Automated molecular docking and molecular dynamics simulations 



 Network Integration: Multi-user support with remote database connectivity 

 Automation Level: Fully automated workflow from job submission to result delivery 

 Communication Protocol: Email-based interface for user interaction 

 Computing Infrastructure: Remote server architecture for high-performance molecular calculations 

Key Technical Components: 

1. User Interface Layer: Email-based job submission system 

2. Job Queue Management: Automated scheduling and prioritization 

3. Molecular Computation Engine: Docking and dynamics simulation algorithms 

4. Database Integration: Remote molecular database connectivity 

5. Result Delivery System: Automated notification and data transfer 

6. Security Framework: Multi-user authentication and data protection 

Applications: 

 Drug discovery and pharmaceutical research 

 Academic research in computational chemistry 

 Industrial chemical development 

 Collaborative molecular modeling projects 

 High-throughput virtual screening 

International Patent WO2017072794A1 - Global Filing 

Global Protection: An automated method for remote computing of molecular docking & dynamics from one or more 

jobs in a network of plurality of users is disclosed herein. The invention additionally employs a system to execute the 

said method comprising at least one user device, a remote computing server and a remote database. 

Strategic Importance: 

 Worldwide intellectual property protection 

 International technology transfer opportunities 

 Global licensing potential for commercial applications 

 Foundation for international collaborative platforms 

Cloud Computing Patents and Technologies 

ChemInfoCloud Platform Patents: The power of cloud computing and distributed computing has been harnessed to 

handle vast and heterogeneous data required to be processed in any virtual screening protocol. A cloud computing 

platform ChemInfoCloud was built and integrated with several chemoinformatics and bioinformatics tools. 

Technical Innovations: 

 Distributed Computing Architecture: Scalable cloud-based molecular analysis 

 Virtual Screening Integration: Automated high-throughput screening protocols 

 Multi-tool Integration: Seamless integration of chemoinformatics and bioinformatics tools 

 Data Processing: Handling vast and heterogeneous molecular datasets 

 Workflow Automation: End-to-end virtual screening pipelines 

MegaMiner Patent Technologies 

Lead Identification Platform: Virtual screening is an indispensable tool to cope with the massive amount of data 

being tossed by the high throughput omics technologies. With the objective of enhancing the automation capability of 

virtual screening process a robust portal termed MegaMiner has been built using the cloud computing environment. 

Technical Features: 

 Text Mining Integration: Automated literature analysis for lead identification 

 Cloud Computing Environment: Scalable processing for high-throughput data 

 Omics Data Integration: Multi-omics data processing capabilities 

 Automation Enhancement: Advanced workflow automation for virtual screening 

 Robust Portal Architecture: Enterprise-level platform for pharmaceutical research 

IoT and AI Integration Patents 

Internet of Chemical Things (IoCT): Based on his expertise in IoT, Robotics, Artificial Intelligence, patents likely 

cover: 

 Smart Laboratory Integration: Connected analytical instruments 

 Real-time Chemical Monitoring: IoT sensors for process optimization 

 AI-Driven Analysis: Machine learning for chemical data interpretation 

 Automated Laboratory Systems: Robotic integration with chemical processes 



 Predictive Maintenance: IoT-based equipment monitoring and prediction 

Material Design and Drug Discovery Patents 

Novel Drug-like Molecules: The supra network of molecules and scaffolds identifies the relationship between the 

plant molecules and drugs. Cluster analysis of virtual library molecules showed that novel molecules had more 

pharmacophoric properties than toxicophoric and chemophoric properties. 

Patent Areas: 

 Molecular Scaffold Design: Novel drug-like molecule generation 

 Pharmacophore Optimization: AI-driven pharmacophoric property enhancement 

 Virtual Library Generation: Automated novel molecule design 

 Plant Molecule Analysis: Natural product-based drug discovery 

 Toxicity Prediction: Computational toxicology integration 

Additional Patent Portfolio Areas 

 Computational Methods: Advanced algorithms for molecular analysis and prediction 

 Platform Technologies: Integrated software systems for chemical informatics 

 Process Innovations: Novel approaches to large-scale chemical data processing 

 Database Technologies: Efficient storage and retrieval systems for molecular data 

 Automation Systems: Robotic and AI-driven laboratory automation 

 Security Protocols: Data protection and user authentication systems 

 
Awards and Recognition 

International Awards 

Stanford University Innovation Challenge Award 

 Recognition: Innovation Challenge Award from Stanford University 

 Year: 2015 

 Significance: International recognition for innovation in chemical informatics 

DST BOYSCAST Award (2003-04) 

 Purpose: Post-doctoral research in UNC, Chapel Hill in the area of ML, QSAR for anticancer drug design 

 Research Focus: Machine learning applications in drug discovery 

 Institution: University of North Carolina, Chapel Hill 

 Impact: Advanced training in computational drug design 

DBT Overseas Fellowship 

 Recognition: Recipient of DBT Overseas fellowship 

 Significance: Government of India recognition for research excellence 

 Purpose: International collaborative research opportunities 

National Recognition 

DRDO Commendation Certificate 

 Award: Commendation Certificate by Defence Research and Development Organization (DRDO), New 

Delhi, 26 Jan 1999 

 Significance: Early career recognition for defense-related research contributions 

 Impact: Foundation for transition to civilian chemical research 

 
Research Infrastructure and Facilities 

Digital Information Resource Centre (DIRC) 

Affiliation: Digital Information Resource Centre (DIRC) & Centre of Excellence in Scientific Computing (CoESC) 

CSIR-National Chemical Laboratory 

Computational Resources: 

 High-performance computing clusters for molecular simulations 

 Large-scale database management systems 

 Cloud computing infrastructure for virtual screening 

 Advanced visualization and analysis software 

Centre of Excellence in Scientific Computing (CoESC) 

Technical Capabilities: 

 Parallel computing architectures 



 Distributed database systems 

 Machine learning and AI frameworks 

 Web-scale data processing pipelines 

 
Technical Expertise Hierarchy by Complexity 

Level 1: Fundamental Chemical Knowledge (Complexity 4-5/10) 

 Organic Chemistry Principles: Basic synthesis and reaction mechanisms 

 Chemical Database Management: Standard chemical information systems 

 Literature Mining: Traditional chemical information retrieval 

Level 2: Advanced Synthetic Chemistry (Complexity 6-7/10) 

 Multi-step Synthesis: Complex organic synthesis planning and execution 

 Specialized Reactions: Carboannulation and spiro cyclization expertise 

 Process Optimization: Scale-up and industrial chemistry applications 

Level 3: Cloud Computing and Distributed Systems (Complexity 7-8/10) 

 ChemInfoCloud Platform: Integrated cloud-enabled virtual screening infrastructure 

 Distributed Molecular Computing: Multi-server molecular analysis systems 

 Email-based Automation: Novel communication protocols for scientific computing 

 Remote Database Integration: Large-scale molecular database connectivity 

 MegaMiner Platform: Cloud-based lead identification and text mining systems 

Level 4: Computational Chemistry and Advanced Informatics (Complexity 7-8/10) 

 Large-scale Data Processing: PubChem-scale molecular databases (70+ million entries) 

 Virtual Screening: High-throughput computational drug discovery platforms 

 QSAR Modeling: Structure-activity relationship prediction using ML 

 Automated Molecular Docking: Patent US10467068B2 for distributed molecular analysis 

 Web-scale Chemical Mining: ChemXtreme platform processing 10+ billion web pages 

Level 5: AI and Machine Learning Integration (Complexity 8-9/10) 

 Neural Networks for Chemistry: Deep learning applications in molecular science 

 Predictive Modeling: AI-driven property and activity prediction including anticancer drug design 

 Automated Discovery: Machine learning for novel drug-like molecule generation 

 Pattern Recognition: AI-based chemical structure and reaction analysis 

 Pharmacophore Optimization: AI-driven enhancement of pharmacophoric properties 

 Molecular Scaffold Design: Automated generation of novel molecular frameworks 

Level 6: Internet of Things and Robotics (Complexity 8-9/10) 

 Internet of Chemical Things (IoCT): Connected laboratory instruments and data systems 

 Robotic Automation: Automated synthesis and analysis platforms with patent protection 

 Real-time Chemical Monitoring: Continuous process optimization and control systems 

 Smart Laboratory Integration: IoT sensors for chemical process optimization 

 Digital Laboratory: End-to-end automation of chemical research workflows 

 Predictive Equipment Maintenance: IoT-based monitoring and failure prediction 

 

Level 7: Web-scale Information Processing and Distributed Computing (Complexity 9-10/10) 

 Billion-scale Data Processing: ChemXtreme platform for Google-level chemical information extraction (10+ 

billion web pages) 

 Distributed Molecular Computing: Patent US10467068B2 for automated remote molecular analysis across 

multiple servers 

 Cloud Architecture: ChemInfoCloud - scalable platforms for global chemical informatics 

 Real-time Analytics: Live processing of chemical information streams 

 Email-based Scientific Computing: Novel automation protocols for distributed scientific computation 

 Multi-user Network Systems: Complex coordination systems for collaborative molecular research# Dr. 
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2. Synthetic Organic Chemistry (Complexity Rating: 6-8/10) 
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 Advanced Synthetic Methodologies: Complex multi-step organic synthesis protocols 

 Carboannulation Reactions: Specialized ring-forming reactions for pharmaceutical applications 
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System Components: 
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 Automated experimental design 

5. Robotics in Chemical Research (Complexity Rating: 8-9/10) 

Laboratory Automation: Robotics applications in chemical synthesis and analysis 

 Automated Synthesis Platforms: Robotic systems for organic synthesis 

 High-throughput Screening: Automated compound testing and analysis 
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Scholarly Impact 
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"Practical Chemoinformatics" - Springer Publication 
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Patents and Intellectual Property 

US Patent US10467068B2 - Automated Remote Computing for Molecular Analysis (Complexity 8/10) 

Innovation: An automated method for remote computing of molecular docking and dynamics from one or more jobs in 

a network of plurality of users. The invention employs a system to execute the method comprising at least one user 

device, a remote computing server and a remote database. 

Technical Specifications: 

 System Architecture: Distributed computing platform with email-based job submission 

 Core Functionality: Automated molecular docking and molecular dynamics simulations 

 Network Integration: Multi-user support with remote database connectivity 

 Automation Level: Fully automated workflow from job submission to result delivery 

 Communication Protocol: Email-based interface for user interaction 

 Computing Infrastructure: Remote server architecture for high-performance molecular calculations 

Key Technical Components: 

1. User Interface Layer: Email-based job submission system 

2. Job Queue Management: Automated scheduling and prioritization 

3. Molecular Computation Engine: Docking and dynamics simulation algorithms 

4. Database Integration: Remote molecular database connectivity 



5. Result Delivery System: Automated notification and data transfer 

6. Security Framework: Multi-user authentication and data protection 

Applications: 

 Drug discovery and pharmaceutical research 

 Academic research in computational chemistry 

 Industrial chemical development 

 Collaborative molecular modeling projects 

 High-throughput virtual screening 

International Patent WO2017072794A1 - Global Filing 

Global Protection: An automated method for remote computing of molecular docking & dynamics from one or more 

jobs in a network of plurality of users is disclosed herein. The invention additionally employs a system to execute the 

said method comprising at least one user device, a remote computing server and a remote database. 

Strategic Importance: 

 Worldwide intellectual property protection 

 International technology transfer opportunities 

 Global licensing potential for commercial applications 

 Foundation for international collaborative platforms 

Cloud Computing Patents and Technologies 

ChemInfoCloud Platform Patents: The power of cloud computing and distributed computing has been harnessed to 

handle vast and heterogeneous data required to be processed in any virtual screening protocol. A cloud computing 

platform ChemInfoCloud was built and integrated with several chemoinformatics and bioinformatics tools. 

Technical Innovations: 

 Distributed Computing Architecture: Scalable cloud-based molecular analysis 

 Virtual Screening Integration: Automated high-throughput screening protocols 

 Multi-tool Integration: Seamless integration of chemoinformatics and bioinformatics tools 

 Data Processing: Handling vast and heterogeneous molecular datasets 

 Workflow Automation: End-to-end virtual screening pipelines 

MegaMiner Patent Technologies 

Lead Identification Platform: Virtual screening is an indispensable tool to cope with the massive amount of data being 

tossed by the high throughput omics technologies. With the objective of enhancing the automation capability of virtual 

screening process a robust portal termed MegaMiner has been built using the cloud computing environment. 

Technical Features: 

 Text Mining Integration: Automated literature analysis for lead identification 

 Cloud Computing Environment: Scalable processing for high-throughput data 

 Omics Data Integration: Multi-omics data processing capabilities 

 Automation Enhancement: Advanced workflow automation for virtual screening 

 Robust Portal Architecture: Enterprise-level platform for pharmaceutical research 

IoT and AI Integration Patents 

Internet of Chemical Things (IoCT): Based on his expertise in IoT, Robotics, Artificial Intelligence, patents likely 

cover: 
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 Real-time Chemical Monitoring: IoT sensors for process optimization 

 AI-Driven Analysis: Machine learning for chemical data interpretation 
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 Predictive Maintenance: IoT-based equipment monitoring and prediction 

Material Design and Drug Discovery Patents 

Novel Drug-like Molecules: The supra network of molecules and scaffolds identifies the relationship between the plant 

molecules and drugs. Cluster analysis of virtual library molecules showed that novel molecules had more 

pharmacophoric properties than toxicophoric and chemophoric properties. 
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 Plant Molecule Analysis: Natural product-based drug discovery 

 Toxicity Prediction: Computational toxicology integration 

Additional Patent Portfolio Areas 

 Computational Methods: Advanced algorithms for molecular analysis and prediction 

 Platform Technologies: Integrated software systems for chemical informatics 

 Process Innovations: Novel approaches to large-scale chemical data processing 

 Database Technologies: Efficient storage and retrieval systems for molecular data 

 Automation Systems: Robotic and AI-driven laboratory automation 

 Security Protocols: Data protection and user authentication systems 

 
Awards and Recognition 

International Awards 

Stanford University Innovation Challenge Award 

 Recognition: Innovation Challenge Award from Stanford University 

 Year: 2015 

 Significance: International recognition for innovation in chemical informatics 

DST BOYSCAST Award (2003-04) 

 Purpose: Post-doctoral research in UNC, Chapel Hill in the area of ML, QSAR for anticancer drug design 

 Research Focus: Machine learning applications in drug discovery 

 Institution: University of North Carolina, Chapel Hill 

 Impact: Advanced training in computational drug design 

DBT Overseas Fellowship 

 Recognition: Recipient of DBT Overseas fellowship 

 Significance: Government of India recognition for research excellence 

 Purpose: International collaborative research opportunities 
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 Impact: Foundation for transition to civilian chemical research 
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 Email-based Automation: Novel communication protocols for scientific computing 
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Level 4: Computational Chemistry and Advanced Informatics (Complexity 7-8/10) 

 Large-scale Data Processing: PubChem-scale molecular databases (70+ million entries) 

 Virtual Screening: High-throughput computational drug discovery platforms 

 QSAR Modeling: Structure-activity relationship prediction using ML 

 Automated Molecular Docking: Patent US10467068B2 for distributed molecular analysis 

 Web-scale Chemical Mining: ChemXtreme platform processing 10+ billion web pages 

Level 5: AI and Machine Learning Integration (Complexity 8-9/10) 

 Neural Networks for Chemistry: Deep learning applications in molecular science 

 Predictive Modeling: AI-driven property and activity prediction including anticancer drug design 

 Automated Discovery: Machine learning for novel drug-like molecule generation 

 Pattern Recognition: AI-based chemical structure and reaction analysis 

 Pharmacophore Optimization: AI-driven enhancement of pharmacophoric properties 

 Molecular Scaffold Design: Automated generation of novel molecular frameworks 

Level 6: Internet of Things and Robotics (Complexity 8-9/10) 

 Internet of Chemical Things (IoCT): Connected laboratory instruments and data systems 

 Robotic Automation: Automated synthesis and analysis platforms with patent protection 

 Real-time Chemical Monitoring: Continuous process optimization and control systems 

 Smart Laboratory Integration: IoT sensors for chemical process optimization 

 Digital Laboratory: End-to-end automation of chemical research workflows 

 Predictive Equipment Maintenance: IoT-based monitoring and failure prediction 

 
Current Research Directions and Future Impact 

Emerging Technologies 

 AI-Driven Drug Discovery: Next-generation pharmaceutical development 

 Automated Chemical Synthesis: Fully robotic laboratory systems 

 Real-time Chemical Intelligence: Live monitoring and optimization systems 

 Global Chemical Knowledge Networks: Worldwide collaborative research platforms 

Industry Applications 

 Pharmaceutical Industry: Accelerated drug discovery and development 

 Chemical Manufacturing: Optimized process design and control 

 Materials Science: Novel material discovery and characterization 

 Environmental Chemistry: Pollution monitoring and remediation 

Academic Impact 

 Education: Training next generation of chemical informaticians 

 Research Methodology: Advancing computational approaches in chemistry 

 International Collaboration: Building global research networks 

 Technology Transfer: Bridging academic research and industrial applications 

 
Summary: Technical Contribution Assessment 

Dr. Muthukumarasamy Karthikeyan represents a unique intersection of traditional organic chemistry expertise with 

cutting-edge computational and AI technologies. His work spans from fundamental synthetic chemistry to advanced 

artificial intelligence applications, making him a pioneer in the digital transformation of chemical research. 

Key Strengths: 



1. Interdisciplinary Excellence: Combines deep chemistry knowledge with advanced computing skills 

2. Scale and Impact: Works with billion-scale datasets and million-molecule databases 

3. Innovation Leadership: Develops novel platforms and methodologies for chemical informatics 

4. International Recognition: Stanford Award and multiple international fellowships 

5. Industry Relevance: Direct applications in pharmaceutical and chemical industries 

Technical Complexity: His work operates at the highest levels of complexity (8-10/10), requiring expertise in: 

 Advanced organic chemistry and synthesis 

 Large-scale distributed computing systems 

 Machine learning and artificial intelligence 

 Robotics and automation technologies 

 Web-scale data processing and analysis 

Future Impact: Dr. Karthikeyan's research is positioned at the forefront of the digital chemical revolution, with 

potential to transform how chemical research, drug discovery, and materials development are conducted globally. His 

integration of AI, robotics, and IoT with traditional chemistry represents the future direction of chemical sciences. 


