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Development of Immobilized Cell Separator and Its Application to Immobilized Continuous Process
for the Production of Cyclosporin A. Tae-Ho Lee, Sung-Kwan Park', Yong-Keun Chang, and Gie-Taek
Chun®. Department of Chemical Engineering and BioProcess Engineering Research Center, Korea Advanced
Institute of Science and Technology, Taejon, 305-701, Korea, 'Dvision of Life Sciences, Kangwon National
University, Chunchon. 200-701, Korea — We have developed an efficient immobilized cell separator for conti-
nuous operation of immobilized fungal cell cultures, and applied this separator to actual fermentation process
for the production of cyclosporin A (CyA), a powerful immunosuppressant. In the experiments employing
highly viscous polymer (carboxymethyl cellulose) solution, the decantor showed good separating performances
at high solution viscosites and fast dilution rates. Air duct and cylindrical separator installed inside the decantor
turned out to play key roles for the efficient separation of the immobilized cells. By installing the decantor
in an immobilized perfusion reactor system (IPRS), continuous immobilized culture was stably carried out
even at high dilution rate for a long period, leading to high productivities of free cells and CyA. Almost
no immobilized biomass existed in effuluent stream of the IPRS, demonstrating the effectiveness of the decan-
tor system for a long-term continuous fermentation. It was noteworthy that we could obtain these resulls
despite of the unfavorable fermentation conditions, i.e., reduced density of the biosupports caused by overgro-
wth of cells inside the bead particles and existence of high density of suspended fungal cells (10 g/l) in

the fermentation broth.
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Fig. 1. Structures of immobilized cell separator.
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Table 1. Media composition.

Component Medium(g/)
Fructose 30.0
[.-valine 6.0
(NH,4),50, 10.0
KH,PO, 0.75
MgS(L, 0.5
CaC]z 0.1

1 mi/L

Trace element solution: ZnSQO,-7H.O (4400 mg), MnCl,-
4H20 (180 mg/l), N32M004 (25 mg), CUSO.;*HQO (80 mg),
Fe50,-7H,0 (5000 mg) and H.SO, (2m!) per liter of dis-
tilled water.
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Fig. 2. Immobilized continuous reactor system using immo-
bilized cell separator.
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Fig. 6. Cyclosporin A fermentation results in immobilized
perfusion reactor system (IPRS).

(a) Kinetic data in outlet stream (perfusate).
(b) Kinetic data inside bioreactor
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