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Temperature-Responsive Cell Cultureware for Mass Culture
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Cellular medicines, which are a type of biologics manufactured using cells, are pharmaceuticals that administer
cells themselves to patients for treatment. The market size of cellular medicines is expected to expand because
it is effective for diseases that have been difficult to treat. On the other hand, the current cellular medicines are
manufactured on a small scale, so the cost is high, and the quality of cells deteriorates due to the use of proteolytic
enzymes during cell recovery process. Therefore, the technique that can culture high-quality cells at low cost is
necessary.

We have developed a temperature-responsive cell cultureware which is coated with a unique temperature-
responsive polymer consisting of three components, a hydrophilic block, a hydrophobic block, and a temperature-
responsive block. Since the developed cell cultureware has excellent temperature responsiveness due to the effect
of the hydrophilic block, the cell recovery rate was 98%, which was 1.5 times that of the conventional temperature-
responsive cultureware. It was confirmed that the cultured cells could be efficiently recovered. In addition, since the
temperature-responsive cell cultureware can recover cells only by cooling treatment, it does not require complicated
operations as compared with the method using proteolytic enzymes, and the proteins on the cell surface are not
decomposed. Human mesenchymal stem cells cultured using developed cell cultureware had more than twice the
expression level of CD29, a protein involved in cell adhesion, compared to enzyme-treated cells. Furthermore, the
tissue factor activity involved in thrombus formation during administration to patients was suppressed to about
30%, and it is confirmed that the deterioration of cell quality could be suppressed. Moreover, since our unique
temperature-responsive block copolymer can be coated regardless of the material and shape, it can be expected to
be applied to a large cell cultureware for mass culture.

As mentioned above, the developed temperature-responsive cell cultureware can contribute to reduction of the

manufacturing cost and improvement of the cell quality for cellular medicines.
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Fig.1 Synthesis of temperature-responsive block copolymer, poly (MEA-b-BA-b-IPAAm)
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Fig. 5 Images of cell recovery by cooling treatment
(TR-dish : temperature-responsive dish)
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Fig. 8 TF activity of hbMSC recovered by cooling treatment
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Table 1  Cell proliferation and recovery rate by
cooling treatment of various stem cells

Cell Proliferation rate Recovery rate
[/PS cultureware] [%]
DPSC 0.7 100
ADSC 11 77
hiPSC 0.9 98

(c) Chondrocyte

Volume : 2.78 mm3

Volume : 0.97 mm3

Fig. 9 Images of differentiated cells (a) adipocyte, (b) osteoblast,

(c) chondrocyte

Table 2 Applicable cells of TSA-111

Type

Cell

human stem cells

bmMSC (bone marrow mesenchymal stem cell)
DPSC (dental pulp stem cell)

ADSC (adipose derived stem cell)

iPSC (induced pluripotent stem cell)

human somatic cells

TIG-3 (human normal diploid fibroblast)
HEK293 (human embryonic kidney cell)

human cancer cells

HepG2 (human hepatoma cell)
PC9 (human lung cancer cell)
A549 (human lung adenocarcinoma cell)

other animal-derived cells

3T3 (mouse fibroblast)
CHO (chinese hamster ovary cell)
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