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45911882: MAJOR: BIOLOGICAL SCIENCE; M.Sc. (BIOLOGICAL SCIENCE)
KEYWORDS: CELL LYSIS/ IN-LINE STATIC MIXER/ BIOREACTOR/ FILTRATION

TUNYAWAT KARNJANASORN: CONTINUOQOUS ALKALINE-CELL LYSIS
THROUGH IN-LINE STATIC MIXER FOR THE PRODUCTION OF pDNA FOR GENE
THERAPY. THESIS ADVISORS: SAETHAWAT CHAMSART, Ph.D., SIRIGHOM THUNGKAQ,
Ph.D., YAOWAPA WAIPRIB, Ph.D. 146 P. 2005. ISBN 974-50265-57-3

An In-Line Static Mixer (ISM) was invented to lyse E. coli pTX0161 cells and to
neutralise the cell lysate continuously and efficiently for the extraction of plasmid DNA
(PDNA). Cells were lysed using concentrated alkaline with 1% SDS and the lysate was
neutralised at feeding rates of cell suspension: lysis solution: neutralisation solution of
125: 250: 125 mL/min, 250: 500: 250 mL/min, and 500: 1000: 500 mL/min. Lysate
viscosity decreased as distances and feeding rates increased. Good plasmid yields
were obtained from both lysis and neutralisation at the feeding rate ratios of 125; 250:
125 mL/min and 250: 500: 250 mL/min within mixing distances < 0.6 m. Poor mixing
performance and plasmid yield were obtained at a high feeding rate of 500: 1000: 500
mL/min because the residence reaction times were less than 2 s and the mixing
distances > 0.6 m at all feeding rates. Whether cell lysis using In-Line Static Mixer
together with a stirred tank enhanced cell lysis, cells also were lysed through the In-Line
Static Mixer and then the lysis was continued in a stirred tank and followed by
neutralisation in the same tank. Result showed that only In-Line Static Mixer was
sufficient for complete cell lysis. Cell lysis and lysate neutralisation in the stirred tank,
without using in-Line Static Mixer, was also carried ocut. Among those methods, cell lysis
and lysate neutralisation through In-Line Static Mixer showed superb performance and
plasmid yield over the other two methods. For further development of the plasmid
extraction process, a filtration unit was integrated at the end of the In-Line Static Mixer
following neutralisation step in order to separate neutralised flocs. With this system, a
high plasmid yield was obtained. This invention showed excellent performance with

scaleable potential for the commercial manufacture of pDNA for gene therapy.
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