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Simple and Effective Method to Produce Monoclonal Antibodies Using Culture Bags
—Note—
Toshiaki Sekine, Kojou Suzuki, Hiroho Kinoshita, Yoshiya Yoshida*, and Masakatsu Hashimoto

(Department of Cell Science Center, Shima Laboratories Co., Ltd., 3-6-10 Maeno-cho, Iltabashi-ku, Tokyo
174-0063) Seibutsu-kogaku: 87, 437441, 2009.

The conventional methods to produce monoclonal antibodies (MAbs) from hybridoma cells either re-

quire large-scale culture using serum-free media and expensive equipment or the sacrifice of a large num-

ber of animals to obtain ascite fluid. Our method, using gas permeable polyethylene bags to culture fused

cells for Mab production, not only presents a solution to these difficulties, but also increases the produc-

tion of IgG by 1.6 times compared with flask culture, as shown by to our experiment.
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A a¥EE E FRRICREH 20 L TRk 1000 ml & THA A
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Table 1. Effect of strain A seeding density on cell proliferation and MAb production.
Seeding density Culture time (d)
(x 10° cells/ml) 0 9 5
Growth rate (%) 0.00 35.83 140.83
4.0 IgG (0g/ml) 0.00 16.77 + 2.23 100.30 = 18.30
Viability (%) 75.83 72.77 41.58
Growth rate (%) 0.00 62.67 86.00
5.0 IgG (0g/ml) 0.00 19.59 = 3.21 88.41 = 5.01
Viability (%) 75.83 70.52 44.08
Growth rate (%) 0.00 71.11 66.67
6.0 IgG (0g/ml) 0.00 28.14 + 3.26 107.29 = 12.16
Viability (%) 75.83 70.48 43.73
Growth rate (%) 0.00 74.76 33.81
7.0 IgG (0g/ml) 0.00 32.20 = 7.69 128.83 + 0.57
Viability (%) 75.83 63.94 48.36

The strain A was seeded at densities of 4 to 7 x 10°. The density at which the antibody production
was highest was 7 x 10°. However, the cell density adopted for the fed-batch culture in this study
was 6 x 10° to obtain the highest cell proliferation rate.
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Fig. 1. Proliferation curve for the hybridoma cells in bag and
flask cultures. The number of viable cells in the bag culture
(@) peaked on the 7th day and that in the flask culture ([J)
peaked on the 9th day.
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Fig. 2. Cell viability in the bag and flask cultures. The percent-
age of viable cells determined by trypan blue exclusion essay
in the bag culture (A) was 80% on day 3, but it was only 60
[ in the flask culture (B). Symbols: [, viable cells; B, dead
cells.
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Fig. 3. Cumulative changes in volume of culture medium in the
bag (@) and in flask ([J). A fresh cell culture medium was
added every 24 h to maintain the appropriate cell density.
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Fig. 4. Concentration of Mab IgG produced in bag ( @) and
flask cultures ([J). The concentration in each culture
supernatant was determined by the anti-mouse IgG rabbit
HRP-labeled antibody sandwich method in which 5 mg/ml
100 ml of anti-mouse IgG Fc rabbit antibody (adjusted to
pH 9.5 with carbonate buffer) was added to microplates
were then incubated at room temperature for 24 h. The
amount of IgG produced was calculated using the standard
curve of mouse IgG as reference.
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Fig. 5. (A) Cell proliferation time curves for bag (@) and flask
cultures () after adjusting for the initial difference in the
number of seeded cells. (B) Mab production time curves for
bag (@) and flask cultures ([]) after adjusting for the initial
difference in the number of seeded cells.
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Fig. 6. Comparative pictures of the flask and bag cultures
showing the difference in volume capacity. The culture was
carried out in a bag containing 1000 ml of cell culture
medium and in a flask containing 200 ml of the medium.
The culture volume of one bag is equivalent to that of 5
flasks.
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