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Q1 (a) List the requirements for a Bioreactor and list the parameters that should be considered when
designing a bioreactor for a specific process. (10 marks)

(b) Briefly explain the design and operation of each of the following bioreactors:
Stirred Tank Bioreactor
Bubble Column
Airlift loop
Packed bed
Wave bag (15 marks)

Q2 Explain the following as they relate to a biotechnology Industry

(a) Start up and technology transfer (5 marks)
(b) Design Criteria for a production facility (4 marks)
(c) Containment (4 marks)
(d) Process Validation (12 marks)

Q3 List and discuss the various cell expression systems used in Biotechnology.
In your answer include the advantages and disadvantages of each.

(25 marks)

Q4 Write descriptive notes on both of the following:
(@) Mammalian cell culture media (15 marks)
(b) Different types of water and their uses in the Biotechnology Industry. (10 marks)
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Q5 (a) Explain the LAL test. Include the principle of the test and its importance in
the pharmaceutical industry. (9 marks)

(b) Describe the three Endotoxin testing methods used for pharmaceutical products.
(16 marks)

Q6 List and describe the main steps in Downstream processing. Explain where these steps
would vary depending on the type of product being produced and whether the product was
intracellular or extracellular. (25 marks)
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