ChE 463- Bioprocess Design
Credit: 3- Specialization option course for Biomolecular Engineering and Process Engineering
Prerequisites: ChE 211, Che 334
Class hours: 
Tu 3 4 W 5
Course Director: Kutlu Ulgen

Office hours: Tu 5
Scope: Separation and purification technologies for biochemicals. Analysis and evaluation of the production of therapeutics/pharmaceuticals, Sustainability Analysis, Scheduling and Risk Analysis Tools. Throughput Analysis, Debottlenecking and Economic Evaluation of several bioprocesses. Uncertainty Analysis.
Textbooks: Development of Sustainable Bioprocesses: Modeling and Assessment

By Elmar Heinzle, Arno P. Biwer, Charles L. Cooney
Wiley, November 2006
Transport Processes and Separation Process Principles 

by Christi J. Geankoplis

4th Edition, Prentice Hall, 2003

Reference books: Bioseparations Science and Engineering



By R.G. Harrison et al.



Oxford University Press, 2003

Design content:  100 %

Grading: 

1 Midterm    

   

35 % 
1 Project           


15 % 

Homework



15 % 

Final               



35 % 

ChE 463- Bioprocess Design

Course Outline - Fall 2017
I.  Definitions and Background

II.  Recovery of Biological Products
1.  Primary Recovery Stages (Filtration, Centrifugation, Sedimentation etc.)

2.  Intermediate Recovery Stages (Adsorption, Extraction etc.)

3.  Final Purification Stages (Chromatography, Drying, Crystallization etc.)

III.  Sustainability Assessment

1. Economic Assessment
2. Environmental Assessment

3. Social Aspects

IV. Case Studies

1. Citric Acid Production

2. Human Insulin Production

3. Monoclonal Antibody Production

4. Penicillin Production

5. Anti-cancer Drug Production

V. Projects (production of antibiotics, organic acids, vitamins, polysaccharides, industrial enzymes, therapeutic and diagnostic proteins)
ChE 463 Current Course Objectives:

a) Integrate the individual unit operations, analyze and evaluate the production of bioproducts 

b) Assess the designed bioprocess by integrating economic, environmental, and social aspects
c) Perform analyses on Scheduling and Risk, Throughput, Debottlenecking to get an insight of industrial bioprocess design
