New Graduate Course:  MBIO 7160 Special Topics T03, CRN 25387 “Bioprocessing” Winter Term 2009.
This is a graduate course the objective of which is to allow students with a background in either biological sciences or engineering an understanding of biochemical engineering process that lead to important chemical conversions by biological processes. These will be related to present or potential industrial applications.

Topics include bioprocessing for production of biofuels, bioplastics, and biopharmaceuticals, upstream processing technologies, fermentation and bioreactor systems, and downstream processing for product recovery. These will be related to present or potential industrial applications. This course will be offered in the future in the Department of Microbiology as MBIO 7180 and in the Department of Biosystems Engineering as BIOE 7180.  MBIO 7160 Special Topics “Bioprocessing” cannot be held with either MBIO 7180 or BIOE 7180. 3.000 Credit Hours

Instructors:  
Mike Butler 

(Department of Microbiology)

Richard Sparling 
(Department of Microbiology)

David Levin 

(Department of Biosystems Engineering)

Nazim Cicek 

(Department of Biosystems Engineering)

Structure: Contact hours of 3 h per week for one term.  These will be conducted as a mixture of formal instruction, student presentations, group discussion, and guest lecturers. The course will be schedule is:

Week 1 
(Week of January 6th):
  Course Introduction and Overview

Week 2 to 4
(Week of January 12th to Week of January 26th):  Upstream Processing

Week 5 to 7
(Week of February 2cd to Week of February 16th): Fermentation & Bioreactors

Week 8 to 10
(Week of February 23rd to Week of March 9th): Down-stream Processing

Week 11 to 14 (Week of March 16th to April 6th):  Specific Bioprocesses; Guest lectures

Course Topics:

The course will be structured to flow through the natural sequence of an industrial operation to include upstream processing, fermentation and downstream processing

a) Upstream Processing

- Ethanol, hydrogen, and biopolymer synthesis from low-value feedstocks

- Microbial genetics, genomics, and proteomics with respect to metabolism

- Host-vector systems for recombinant DNA manipulation

- Microbial and mammalian protein expression; delivery systems, viral vectors
- Principles of using animal cells in large-scale process

- Important producer mammalian lines (CHO, Vero, 293 cells)

- Metabolic control & engineering

- Glycosylation of proteins

- Energetics of growth, cell yields
b) Fermentation/ Bioreactors

- Bioreactor design;  stirred tank; fluidized-bed;  air-lift

- Methods of fermentation;  batch, fed-batch, continuous, perfusion

- Integrated bioprocesses;  consolidated verses separate hydrolysis and fermentation; cell immobilization, membrane bioreactors, mass-recycle reactors

c) Downstream processing
- Particulate recovery: cells and solid particles; filtration, centrifugation, sedimentation 
- Product Isolation: solvent Extraction, adsorption, super-critical extraction 
- Precipitation: kinetics of enzyme precipitation 
- Membrane separation: reverse osmosis, nanofiltration, ultrafiltration 

c) Specific products of bioprocesses
- Biopharmaceuticals: viral vaccines, monoclonal antibodies & recombinant proteins

- Biofuels: methanol, ethanol, butanol and long(er)-chain alcohols, hydrogen

- Bioplastics: polylactides, polyhydroxylalchoanates

