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e Fundamentals of Medical Biotechnology

o Introduction to Medical Biotechnology
Molecular Biology and Genetic Engineering
Recombinant DNA Technology
Cell Culture and Tissue Engineering
Biomolecules and Bioinformatics
Biotechnology in Diagnostics
Biotechnology in Therapeutics
Bioprocess Engineering and Biomanufacturing
Applications of Medical Biotechnology

o Ethics and Safety in Medical Biotechnology
 Diagnostic Biotechnology

o Development of Diagnostic Kits

o Biomarker Discovery and Validation

o Genetic Testing and Screening

o Point-of-Care Testing and Rapid Diagnostics

o Immunoassays and Molecular Diaghostics

o Clinical Laboratory Techniques

o Next-Generation Sequencing (NGS)

o Personalized Medicine and Pharmacogenomics

o Regulatory Aspects of Diagnostic Biotechnology

o Future Directions in Diagnostic Biotechnology
¢ Therapeutic Biotechnology

o Biopharmaceuticals and Biologics

o Gene Therapy and Genetic Modification

o Stem Cell Therapy and Regenerative Medicine

o Immunotherapy and Cancer Treatment

o Monoclona Antibodies and Biosimilars

o Drug Delivery Systems and Nanomedicine

o Clinical Trials and Drug Development

o Biomanufacturing and Quality Control

o Ethics and Regulatory Considerations
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o Future Trends in Therapeutic Biotechnol ogy
¢ Advanced Resear ch and Future Directions
o CRISPR and Genome Editing
o Omics Technologies and Systems Biology
o Bioinformatics and Computational Biology
o Personalized Medicine and Genomics
o Nanotechnology in Medicine
o Artificial Intelligence in Biotechnology
o Clinical Case Studiesin Biotechnology
o Challengesin Medical Biotechnology
o Emerging Trendsin Medical Biotechnology
o Future Directions in Medical Biotechnology Research
e Future Directionsand Emerging Trends
o Innovationsin Medical Biotechnology and Biopharmaceuticals
o Role of Biotechnology in Precision Medicine
o Emerging Applicationsin Clinical Research
o Global Trendsin Medical Biotechnology Research
o Future of Biotechnology in Healthcare
o Ethics and Regulation in Medical Biotechnology Research
o Future Research Prioritiesin Medical Biotechnology
o Impact of Medical Biotechnology on Society
o Public Engagement and Education in Biotechnology
o Integration of Biotechnology with Al and Data Science
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