Lab 5–Hollow Fiber Membrane Fabrication and Characterization
Introduction: 

Hollow fiber membrane (HFM) bioreactors are rapidly becoming the technology of choice for producing monoclonal antibodies, recombinant proteins, and other cell secreted products. These bioreactors produce a highly concentrated product that is simple to purify and scaleable from discovery through to commercial production.  Consequently, many leading healthcare companies are replacing roller bottles, ascites, stirred tanks, and airlift fermenters with hollow fiber bioreactors to produce their diagnostic and therapeutic products.
The conceptual basis underlying the operation of the bioreactor is membrane filtration.  A technique that utilizes a porous barrier to separate suspended or dissolved materials in solution based on size or molecular weight.  In the configuration of a bioreactor it eliminates the need for centrifugation, solvent phase changes or other potentially product damaging methods. Application of positive or negative pressure differential across the selectively permeable HFM drives the separation in a sieve-like manner. Smaller constituents pass through the barrier as filtrate while the larger solutes are retained. 

Hollow fiber bioreactors utilize many individual hollow fibers (small tube-like filters) whose molecular weight cut off (MWCO) can be controlled. Potted at both ends with medical grade adhesives these fibers create a semi-permeable barrier between the area where the cells are growing and where the medium is flowing. The selection of MWCO helps to define the composition of the compartment in which the cells are growing and aids in purification of product.

The Problem:

The most common applications for hollow fiber cell culture make use of HFM with a MWCO of 10,000- and 30,000.  These materials are readily available as many are made for the separations industries.  Very little work has been performed with membranes exhibiting higher MWCO’s.  The objective of the next two laboratory exercises to introduce you to how hollow fiber membranes are fabricated and how their sieving properties are characterized. 

Suggested Process:
1. Become familiar with the operation of the experimental system used to fabricate hollow fiber membranes shown in Figure 1.

2. Collect information on the starting formulations of each HFM that will be fabricated by each group.

3. Fabricate approximately 5-10 meters of hollow fiber membrane.

4. Divide the material in half.  Treat one half of the material overnight by immersion in 10% glycerol solution and immerse the other half of the material in distilled water.

5. The next day remove each material and cut to length (approximately 14-16cm). 

6. Hang the HFM vertically to allow to air dry at room temperature.

7. In the next lab session recover a sample of each HFM fabricated (3 different materials) treated with and without glycerol (six total). 

8. Measure the diameter and estimate the wall thickness.  

9. Using the adhesive dispensing system and the light cure system, glue each HFM membrane into a test module as shown in figure 2.  Think about what you are doing-do not plug up the access ports.

10. Using the concentrated stock solutions of the fluorescently label dextrans provided and the microtiter plate reader, prepare a series of  standard curves for each test reagent by serial dilution and measure the relative fluorescence as a function of concentration.  The TA will tell you how to use the microtiter plate reader. 

11. From the standard curve, determine an appropriate concentration of dextran to use as a test reagent  and determine the MWCO of each of the membranes provided and determine the influence of the post fabrication processing step on HFM sieving performance (see figure 3 below). 

Lab Report Format:
The lab report will use the abstract format for the Society for Biomaterials.  Lab reports that do not comply with this format will be returned ungraded. A grade point deduction will be assessed for late lab reports. 


[image: image7.wmf]Feed

permeate

C

C

=

S


Figure 1.  Hollow Fiber Fabrication set-up
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 Figure 2.  HFM test module
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