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III. CATALOG DESCRIPTION
Skills needed to serve as a technician in biotechnology production. Students grow and monitor
cultures emulating the large-scale production used in industry. Cleaning, sterilization, aseptic
inoculation, operation, and monitoring of fermenters and bioreactors. Recover and purify
proteins produced by those cell cultures. Current Good Manufacturing Practices (cGMP), and
Standard Operating Procedures (SOP) will be emphasized. (CSU)

IV. MAJOR LEARNING OUTCOMES
Upon completion of this course a student will be able to:

A. Work in teams.
B. Generate new ideas, individually or as a group.
C. Formulate alternative solutions.
D. Design a plan of action.
E. Interpret data in all formats.
F. Develop a learning environment.
G. Distinguish the basic biological concepts that underlie the growth characteristics of

bacterial, yeast, and mammalian cells.
H. Select and properly use the appropriate instrumentation required to prepare materials for

cell culture.
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I. Select and properly use the appropriate instrumentation required to monitor cell culture
parameters.

J. Relate biochemical concepts to the function ofbioreactor components.
K. Grow cells in a bioreactor.
L. Analyze the basic concepts behind the techniques used to separate proteins.

M. Select and properly use the instrumentation required to measure buffer conditions and
protein quantity.

N. Relate biochemical concepts to protein separation techniques.
O. Set up current Good Manufacturing practices (cGMP) principles by following Standard

Operating Procedures (SOP) and keeping records in Batch Production Record (BPR)
format.

P. Prepare results and analysis in written and seminar format

V. CONTENTS
A. Principles of fermentation.

1. Basics of cell growth.
2. Bacterial, yeast, and mammalian growth curve characteristics.
3. Requirements for growing and harvesting bacteria and yeast cells.
4. Animal tissue culture.

B. Cell nutrient requirements and media.
1. Media components and batching media.
2. pH control.
3. Dissolved oxygen concentration.
4. Osmolality.
5. Carbon dioxide concentration.

C. Bioreactor parts and characteristics.
D. Culture techniques: batch, fed-batch, continuous, and perfusion culture.
E. Research, scale up, and production levels of fermentation.
F. Bioreactor operations.

1. Media preparation.
2. Bioreactor cleaning.
3. Sterilization (autoclave theory and operation).
4. Aseptic inoculation.
5. Operation and monitoring.
6. Cell and external media harvesting.

G. Growth analysis and communication of results.
1. Cell numbers and density.
2. Communicate results and analysis in written and seminar format.

H. The properties of proteins and other biological molecules, which allow for their
separation, recovery and purification.
1. Functional groups of amino acids and other biological molecules
2. Analysis of bonds in biological molecules as related to purification methods.

I. Common separation methods.
1. Buffer preparation.
2. Centrifugation.
3. Chromatography.
4. Filtration.
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5. Electrophoresis.
J. Quality control and compliance.

1. Current Good Manufacturing Practices (cGMP) principles and Standard Operating
Procedures (SAP) and Batch Production Records (BPR) maintenance.

2. Analysis of product activity
K. Communication of results.

1. Communicate results and analysis in written and seminar fonnat.
L. Safety and biohazard considerations.

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. Weekly readings from selected areas of industry.
2. Readings from procedures manuals and selected journals.
3. Students will write standard operating procedures (At least 2 assignments).
4. Other (Terms projects, research papers, portfolios, etc.) The instructor may employ

field trips to local biotechnology companies.
5. Class discussion of the FDA regulations related to GLP and GMP principles.
6. Participation and analysis of mocl( scenarios relating to GLP and GMP methods.
7. Computer based simulations of Gowning, GLP and GMP practices.

B. Evaluation
1. Essay and objective examinations will require the student to demonstrate his/her

lmowledge of experimental design, fermentation and separation techniques for
example.

2. The instructor will evaluate the student's ability to keep appropriate production records
and to work as a member of a team in a manufacturing environment.

3. Quizzes based on lecture and discussion topics, such as chromatography, FDA
regulations, batch records, etc.

4. Participation in class discussions relating to protein purification
5. Analysis of experimental results for quality control.
6. Comprehensive final examination (written) and a final lab practical, topics such as

maintenance and production of protein product in a bioreactor, protein purification and
cGMP regulations.

C. Texts and other materials:
1. Course reader
2. Training videos (e.g. "BioGMP" and "Laboratory Safety")
3. On-line FDA regulations (www.fda.gov)

VII. TITLE 5 CLASSIFICATION
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)).
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