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Animal Cell Culture and the Production of Monoclonal Antibody(MAb) Using
Biopolymer Membrane
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Biopolymer membrane was prepared using two oppositely charged natural biopolymers. The biopolymer membrane was used for
the encapsulation of two hybridoma cell lines(ATCC CRL-1606, ATCC HB-8852) to produce monoclonal antibodies. In order to
reduce the down stream steps, the pore size of the membrane was controlled to retain the monoclonal antibodies in the capsules
based on the diffusion experiments with standard proteins. T-flask cuiture showed cell densities of 8x107 cells/mL and 3x107
cells/mL, and MAb concentrations of 506uxe/mL and 109xg/mL for encapsulated ATCC CRL-1606 and HB-8352, respectively. Two
liter perfusion cultures with encapsulated ATCC HB-8852 were performed to enhance the MAb production. The MAD production of
the encapsulated hybridoma increased considerably comparing to the culture using silicon tubing for oxygen transfer.
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Figure. 1. Encapsulation Procedure
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Table 1. Overall permeabilities” of proteins through the
membrane prepared with chitosan solution at different pH

Overall Permeability( x 10 Sem/sec.)
pH of Chitosan Solution
Proteins Size(A)
pH 32 pH 45 pH 60
(P=127A4) (P=150A)  (P=206A)
3 -lactoglobulin . Sat .
: 312 142% 062!
ATW=32000) RBA 103%1 42+10 5129
Ovalbumin 1144 15420 BEH18  PI2l
(TW=45,000) T e s
Bovine Serum Albumin
+ 91749 949
(\W=65.000) 140A 11£01 217121 30228
Conalbumin 1704 23502 30403 B6*13
(\W=76,0001 e A PO
7 -Globulin
22 b + 4102
ATW=156000) 2204 10101 11201 1.4%0.
Fibrinogen
0.1 0x02 0£02
(VW =400000) T00A 09+0. 1.0£0 1.0£0,

* The overall permeability(U) was calculated according to:

U= w/(A- ACH

where, U Overall permeability(cm/min)
w Mass of materials passing through the membrane
(g/min)
A Total membrane area(cm’)
AC The log mean of the concentration (g/ml)
ACm = (AC - AC)/2.303 - logl 6 C/ ACy)

where, 4C, The initial concentration difference
between the inside and the outside
of the capsule
A(C, The final concentration difference
between the inside and outside of
the capsule
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Figure 2. Growth curve of encapsulated hybridoma(TACC
CRL-1606) for the production of MAb against human fibro-
nectin in T-flask(w/0 medium change)

wjoF 1~ ~7Yd ot 345“5}9\113]-,

Korean J. Biotechnol. Bioeng., Vol. 13, No. 1

@ Encapsuiated Culture
500 4 M Free Cell Culture

Concentration of MAb (xg/mL)

0 2 4 6 8 10

Time (davs)

Figure 3. Production of MAb against human fibronectin
(ATCC CRL-1606) from the encapsulated mouse-mouse
hybridoma in T-flask(w/0 medium change)
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Figure 4. Growth curve of encapsulated hybridoma(ATCC
HB-8852) for the production of MAD against bovine lactof
errin in T-flask(w/0 medium change)
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Figure 5. Production of MAb against bovine lactoferrin from
the encapsulated mouse-mouse hybridoma(ATCC HB-8852)
in T-flask(w/0 medium change)
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Figure 6. Growth of encapsuled hybridoma(ATCC HB-8852) :

: Bar indicates 1mm

A : ist day of incubation, B : 2nd day of incubation, C : 3rd day of incubation, D : 4th day of incubation,
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Figure 7. Growth curve of encapsulated hybridoma(ATCC
HB-8852) in direct sparged and aerated 2L fermenter by
feeding DMEM + 10%FCS. Free cell cultures as control
were oxygenated by silicon tubing(Arrows indicate feeding
the medium).

Fermenter specifications : Sparging(0.2VVM) W/marine type
impeller 200rpm (tip speed = 40cm/s) with 50ppm antifoam
type AF emulsion (Dow Corning)
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Figure 8. Production of MAb against bovine lactoferrin from
the encapsulated mouse-mouse hybridoma(ATCC HB-8852)
in direct sparged and aerated 2L fermenter by feeding DMEM
+ 10%FCS. Free cell cultures as control were oxygenated
by silicon tubing(Arrows indicate feeding the medium).
Fermenter specifications : Sparging(0.2VVM) W/marine type
impeller 200rpm (tip speed = 40cm/s) with S0ppm antifoam
type AF emulsion(Dow Coning)
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