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Electrofusion Employing Electric Field Constriction for High Yield Generation of
Hybrodomas for Monoclonal Antibody Production
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A high-yield electrofusion method has been developed that enables one-to-one fusion of single cells and is cell-size
independent. The method utilizes dielectrophoretic force (DEP force) resulting from electric-field constriction at micro-
orifices on a thin insulating sheet (orifice sheet) sandwiched between two electrodes to manipulate and pair up single B cells
and myeloma cells for fusion by pulsation. Cells were individually aligned and brought into contact at micro-orifices by
applying a 5V DEP voltage at IMHz. Application of a 5V pulse for 100 us resulted in electrofusion of paired single B cells
and myeloma cells, and a fusion efficiency of over 70% was realized. Fusants were harvested and cultured for 3 days,
resulting in the formation of multiple hybdridoma colonies. Using this method, a 2% yield rate was achieved, which is 20-
2000-fold higher than that obtained by the typical PEG fusion. Thus, this method is applicable to the generation of hybridomas
using the relatively few (~10° cells) B cells harvested from the lymph, enabling faster and less costly monoclonal antibody

production.
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Fig. 1 Voltage induced membrane breakdown and recovery during
cell fusion.
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Fig. 2 Electrofusion employing electric field concentration for cell
alignment and fusion
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(c) Device setup (top view) (d) Setup (cross-section)
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Fig. 4 Procedures for cell fusion and observation
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Fig.5 The effect of applied voltage on cell fusion efficiency. A:

Before pulse, B: after 2 V pulse, C: after 3 V pulse, (D)
after 5 V pulse, all applied for 100 ps.
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Fig. 6 Fusion of B cells with myeloma cells. A, B: Before and
after pulsation using a 100 mM fusion buffer, C, D: Before
and after pulsation using a 150 mM fusion buffer. E,F:
Before and after pulsation for the case where B cells (cell
line) were perfused with trypsin for 15 min and fusion
performed in 150 mM buffer.
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Fig. 7 Hybridoma culture and colony formation. A: Hybridoma
colony formed at the bottom of culture dish, B: Hybridoma
colony expressing Dil fluorescent dye used to stain only
myeloma cells, C: Image of non-adherent myeloma cells,
D: Hybridoma derived from primary B cells in a HAT
culture medium.
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