PHARMACEUTICAL BIO-TECHNOLOGY
             (PHA 821- 3 Cr;     PHA 527- 2 Cr)
(file:biot-course-01-WEB.phd) 
 Course Description: 
Pharmaceutical Biotechnology is intended to provide the student with a working knowledge of the preparation, stability and formulation of different protein and peptide drugs such as antisense agents, transgenic therapeutics and gene therapy. Current FDA approved biotechnology drugs such as human insulin, growth hormones and interferons will be discussed 

 Credit: 3 semester hours- Ph.D. students; 2 semester hours- Pharm.D. students   

 Course Instructors:     
Dr. Martin D’Souza (Course Coordinator),  Office: Room C-108

Telephone: (678) 547-6353

E-mail: dsouza_mj@mercer.edu
Dr. Ajay Banga, Office: Room C-113 

Telephone: (678) 547-6243

Email: banga_aj@mercer.edu
Reference Textbooks: 
1) Pharmaceutical Biotechnology: An introduction for pharmacists and pharmaceutical scientists, Eds Danan J.A. Crommelin and Robert D. Sindelar, Harwood Academic Publishers, 1997 

  2) Biotechnology and Pharmacy, eds. John M. Pezzuto, Michael E. Johnson and Henri R. Manasse, Chapman and Hall, 1993 

3) Pharmaceutical Biotechnology: Fundamentals and Essentials, Melvin E. Klegerman and Michael J. Groves, Interpharm Press Inc, 1992 

  4) Protein and Peptide Delivery, Marcel Decker, Vincent Lee, 1997 

  5) Molecular antibody technology, Ailsa Campbell, 1984 

  

Grading Scale: 
90 – 100  A            85-89.9  B+            80-84.9  B 75-79.5  C+            70-74.5  C            <70  F 

  Evaluation: 
Pharm. D. Students:          Exam I- 50%;   Exam II - 50% 

 Ph.D. Students: Exam I- 35%;  Exam II - 35%;  Laboratory - 30% 

  Attendance:            A student will be allowed no more than 5 single period unexcused absences during the semester. Excused absences will be permitted upon approval of the Associate Dean for Student Affairs. Class work missed during an excused absence will have to be satisfied at the convenience of the instructor. A grade of F will be assigned if the student is withdrawn due to excessive absenteeism. 

  Prerequisites: 
Biochemistry 320, 321, Immunology 424 or their equivalent.        

            Biotechnology 821 integrates the basic background knowledge gained in immunology and biochemistry; to enable the student to advance the skills necessary in the understanding of biotechnology derived drugs and drug therapy. Therefore some basic knowledge of immunology and biochemistry is required. 

    

General Course Objectives: 
  1.         This course imparts a comprehension of basic skills necessary for employing biotechnology principles. The knowledge gained in this course would be used to understand and evaluate the different pharmaceutical parameters of the current and future biotechnology related products on the market. 

 2.         Novel formulation approaches for better delivery of biotechnology derived drugs , such as reverse micelles, liposomes, microemulsions and  microencapsulation will be addressed. 

 3.         The delivery of peptides and proteins by the parenteral, oral, transdermal and nasal routes of administration will also be discussed. 

 4.         Novel biotechnology products and their use in therapeutics and diagnostics will be discussed. The advantages of these products over conventional drugs will also be discussed. 

 5.         The physical and chemical properties of the solution/colloidal/dispersion that influence physical stability of the bioactive macromolecule with emphasis on aggregation behavior, its identification and its impact on bioactivity will be discussed. Special storage, handling, reconstitution and administration conditions and techniques for drug delivery systems containing bioactive macromolecules will also be discussed. 

 6.         A laboratory component of 4 hours/week is also included; this includes a pre-lab for 1 hour followed by a 3-hour laboratory session. Experimental            techniques such as separation and purification of cell types, measurement of cell turnover and growth, cytotoxicity assays, preparation of microspheres, determination of protein stability, transdermal permeation studies (Ph.D. students only) 

  

  

Learning  Objectives
Upon completion of this course, the students shall be able to: 

  1            evaluate different pharmaceutical parameters of current biotechnology products. 

 2.            determine parameters related to stability and formulation of biotechnology products 

 3.         discuss quality control procedures related to biotechnology products. 

 4.         discuss novel formulation methods for better delivery of biotechnology derived drugs 

 5.         discuss the delivery of biotechnology products by the parenteral, oral, transdermal and nasal routes 

     of   administration 

 6.            evaluate different techniques related to separation and purification of cell types; conduct techniques for measuring cell turnover and growth, conduct cytotoxicity assays. 

       

Lecture Outline                           Topics       
            DR. MARTIN D’SOUZA 

1.            Introduction to Biotechnology 

 2.            Antibodies in research, diagnostics and therapeutics 

 3.            Production of monoclonal antibodies and protein engineering techniques to make them clinically 

             applicable 

             EXAM I 

             DR. AJAY BANGA 

 4.            Delivery of Biotechnology products:  transdermal, parenteral, oral, mucosal, ocular, buccal, rectal and pulmonary delivery 

 6.         Stability of Biotechnology products: Physical instability- denaturation, aggregation, adsorption; Chemical instability- oxidation, hydrolysis, deamidation, racemization, thermal             

 7.            Formulation considerations of Biotechnology products: Formulation development.  Excipients commonly used in formulations. Effects of aggregation in protein formulations. 

 8.            Products of Biotechnology-current FDA approved biotechnology: drugs- human insulin, growth hormone, interferons;   Future biotechnology drugs 

 EXAM II          

   

Laboratory Outline                          Topics          (4 hours ) 
 1.            Separation, purification, sizing and counting of cell types including lymphocytes and macrophages   

                ( 2X 4 hours = 8 hours) 

 2.            Measurement of cell turnover and growth ( 2X 4 hours = 8 hours) 

 3.            Evaluation of cytotoxicity            ( 2X 4 hours = 8 hours) 

 4.            Determination of protein stability  (2X4 hours = 8 hours) 

 5.            Electrically assisted  transdermal delivery of macromolecules (2X4 hours = 8 hours) 

  Return to Dr. Martin D'Souza's Home Page 

