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ABSTRACT 

Urokinase, a valuable thrombolytic drug administered intravenously for the treatment of 

thromboembolic diseases, is derived majorly fflom 面ne for clinical use and research. 

However, due to extremely low concentrations of urokinase in urine, human cells 

cultured in vitro provide a superior alternative for the production and p面ffication of 

urokinase. Urokinase production was thus performed using two different anchorage 

dependent human cell lines, kidney cell line HT1O8O and colon cell line HCT116. The 

broth fflom HT1O8O cell cultures, by virtue of its higher urokinase concentration, was 

used for the optimization of p面ffication process for urokinase. Para-amino benzamidine 

is a reversible inhibitor of urokinase and hence ffinds application for use as a伍nity ligand 

in its p面ffication. Benzamidine Sepharose gel was thus prepared in laboratory. 

Chromatographic separation of urokinase fflom HT 1 080 broth using this gel led to a 

highly pure preparation of urokinase with i 8 1 -fold-puriffication and 60%recovery of 

enzyme activity. Other techniques like Sulfo-Propyl Sepharose cation exchange 

chromatography and immobilized metal affnity chromatography using two different 

support matrices, Sepharose 4B and polyacmamide cryogel, were also tested for their 

e伍cacy in puriffication of urokinase. A novel cryogel bioreactor was then designed for 

the production of urokinase fflom these cell lines. For this purpose gelatin modiffied 

polyacrylamide cryogel monoliths were synthesized and used as macroporous ca市ers. 

Cells grew in multilayer on gelatin-cryogel scaffold as observed by scanning electron 

microscopy. Urokinase activity of the order of 300 PU/ml of culture broth could be 

achieved in the cryogel bioreactor. On the basis of its larger pore size that facilitated 

direct loading of cell culture broth on to the column and high-fold puriffication of 



urokinase, Cu(II)-iminodiacetic acid (IDA)-polyacがamide cryogel was then coupled to 

the cryogel bioreactor for integrated recovery of urokinase fflom cryogel bioreactor. The 

capture of urokinase by Cu(II)-IDA-polyacrylamide cryogel column led to a decrease in 

urokinase concentration in local environment of the cells thus inducing the cells to 

produce more urokinase. Initial c叩加re of urokinase fflorn bioreactor using Cu(II)-IDA- 

polyacがamide cryogel column and further processing through benzamidine Sepharose 

column led to a net 3,784-fold puriffication of urokinase with ffinal 昇eld of 48%. The 

urokinase activity in ffinal preparation was 1,17,334 PU/mg of protein. A total of iO4 

Plough units of urokinase (equivalent to 0.7 clinical dose) were harvested fflom the 

cryogel bioreactor per day. OEis preparation was tested for its biological activity by 

pe面rming a ffibrin plate assay. Appearance of a clear zone of lysis indicated that the 

urokinase so obtained fflom this integrated production and p面ffication process had 

retained its physiological role of clot dissolution. Finally another setup was designed to 

couple benzamidine Sepharose column with hollow ffiber bioreactor in which HT1O8O 

cells were actively producing urokinase. A即roximately 4.5 x iO4 Plough units of 

urokinase (equivalent to 3 clinical doses) were harvested per day successfully fflom the 

integrated set up. 
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