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Fundamentals of Chromatography
Introduction to Chromatography Techniques
Principles of HPLC and GC
Components of HPLC and GC Systems
Column Chemistry and Selection
Sample Preparation and Injection Methods
Detectors and Detection Techniques
Data Acquisition and Analysis
Applications of HPLC and GC in Research
Quality Control and Calibration
Safety and Best Practices in Chromatography

HPLC Techniques and Applications
Types of HPLC: Reverse Phase, Normal Phase, Ion Exchange
Method Development and Optimization
Analytical HPLC and Quantitative Analysis
Preparative HPLC and Purification
HPLC in Pharmaceutical Analysis
HPLC in Food and Beverage Analysis
HPLC in Environmental Monitoring
Chiral HPLC and Enantiomer Separation
Challenges and Solutions in HPLC
Future Trends in HPLC Technology

GC Techniques and Applications
Fundamentals of Gas Chromatography
Capillary Columns and Stationary Phases
GC Detectors: FID, ECD, MS
Method Development and Optimization in GC
GC in Petrochemical Analysis
GC in Environmental and Air Quality Monitoring
GC in Food and Flavor Analysis
GC in Forensic and Toxicology Studies
Challenges and Solutions in GC
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Future Directions in GC Technology
Advanced Techniques and Hyphenated Methods

HPLC-MS and GC-MS Techniques
Two-Dimensional Chromatography
High-Resolution and Ultra-High-Resolution Chromatography
Sample Preparation Techniques: SPE, SPME
Bioanalytical Applications of HPLC and GC
Metabolomics and Proteomics Applications
Chromatography in Biopharmaceutical Analysis
Regulatory Aspects of Analytical Methods
Case Studies in HPLC and GC Analysis
Future Directions in Hyphenated Techniques

Future Directions and Emerging Trends
Innovations in Chromatography and Analytical Chemistry
Role of Chromatography in Drug Development
Emerging Applications in Environmental Sciences
Global Trends in Chromatography Research
Future of Chromatography in Healthcare and Industry
Ethics and Regulation in Analytical Chemistry
Future Research Priorities in Chromatography
Impact of Chromatography on Society
Public Engagement and Education in Analytical Sciences
Integration of Chromatography with AI and Data Science
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