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¢ Fundamentals of Molecular Farming
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Introduction to Molecular Farming

Genetic Engineering Techniques in Plants
Expression Systems for Molecular Farming

Plant Transformation and Regeneration
Promoters and Gene Expression Control

Protein Expression and Accumulation

Harvesting and Downstream Processing
Applications of Molecular Farming in Research
Ethics and Safety in Molecular Farming Research
Future Directions in Molecular Farming

¢ Production of Phar maceuticals and Vaccines

Plant-Made Pharmaceuticals (PMPs)

Plant-Made Vaccines (PMV's)

Monoclonal Antibodies and Therapeutic Proteins
Biopharming in Algae and Microorganisms
Challengesin Protein Yield and Purification
Regulatory and Quality Control Issues

Case Studies in Pharmaceutical Production

Future Trends in Biopharmaceuticals
Commercialization of Plant-Made Pharmaceuticals
Future Directions in Vaccine Production

 Bioprocessing and Bioreactor Design

Bioreactor Types and Configurations

Upstream Processing and Scale-Up

Downstream Processing and Purification

Process Optimization and Yield Enhancement

Quality Control and Assay Development

Case Studies in Bioprocessing

Future Trends in Bioreactor Design

Environmental Impact and Sustainability

Regulatory Compliance and Good Manufacturing Practices (GMP)
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o Future Directionsin Bioprocessing

e Commercialization and Market Applications
o Intellectual Property and Patent I ssues
o Market Analysis and Business Devel opment
o Regulatory Pathways and Approvals
o Commercialization Strategies and Challenges
o Case Studiesin Product Development
o Economic and Environmental Considerations
o Public Perception and Acceptance
o Global Market Trends in Molecular Farming
o Future Trendsin Market Applications
o Future Directionsin Commercialization

e Future Directionsand Emerging Trends
o Innovationsin Molecular Farming and Biotechnol ogy
o Role of Molecular Farming in Precision Medicine
o Emerging Applicationsin Biotechnology
o Global Trendsin Molecular Farming Research
o Future of Molecular Farming in Healthcare and Industry
o Ethics and Regulation in Molecular Farming Research
o Future Research Prioritiesin Molecular Farming
o Impact of Molecular Farming on Society
o Public Engagement and Education in Biotechnology
o Integration of Molecular Farming with Al and Data Science
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