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[Background]

The biopharmaceuticals are expected as an effective therapeutic medicine with fewer side effects
These biopharmaceuticals account for 25% of total pharmaceutical products markets as of 2013, and
its market is expected to expand further. There is a growing demand for biopharmaceuticals all over
the world. However, it becomes the issue that Japan is way behind in production of the
biopharmaceuticals. Therefore, the “Manufacturing Technology Association of Biologics” is
established, and various approaches are carried out to catch up. There are several issues to be
highly expensive in manufacturing cost, and the material costs for purification and separation
account for many ratios, in particular. Based upon the foregoing, core technologies of the next-—
generation biopharmaceuticals production to improve a manufacturing process drastically must be

developing for its cost reduction.

[Purpose of the study]

In this study, we aimed for developing three next elemental technologies to create the innovative
materials which contributed to reduce the biopharmaceuticals manufacturing cost and to produce the
high—quality biopharmaceuticals. (1) Development of the biocompatible surface modification
technology on which antibodies does not adsorb. (2) Development of the separation membranes that
has high water permeability and separation performance. (3) Combination modules of separation
membranes design to produce high—quality biopharmaceuticals. Particularly, we made efforts in the

development of the materials as a substitute for the protein A column.

[Result of research and development]

(1) Development of the biocompatible surface modification technology on which antibodies does not
adsorb.

We designed a new polymer structure so as not to adsorb the antibody by means of our original
computational chemistry and anti—adsorption technique that we accumulated so far. As a result, we
found the polymer which can reduced the adsorption amount of the antibody by 70% compared to our
conventional used polymer. In addition, we succeeded in suppressing the antibody adsorption on

various separation materials

(2) Development of the separation membranes that has high water permeability and separation
performance.

We put an important point for the development of the alternative technology of the protein A
column. We applied a production technology of our hemodialyzer and made any separation membranes
with various pore size. In addition, we designed the separation membranes suitable for the antibody
separation, and completed the basic design of the adsorption materials suitable for the antibody
purification. The possibility that could achieve target performance by combining adsorption

materials with the above—mentioned separation membranes was provided.

(3) Combination modules of separation membranes design to produce high—quality biopharmaceuticals
In this item, we assembled and examined use condition of the assembled systems with separation

membranes and the fibrous adsorbent which we developed in two items mentioned above. In the
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separation membranes, we examined the construction of the multistage filtration system which
adjusted HCP removal performance with an antibody collection by the use of various circulation
conditions found with simple simulation. As a result, HCP removal rates achieved 70% by using a
multistage filtration system while the antibody recovery is maintaining more than 90%. We carried
out the examination of the combination of separation membranes and adsorption materials method
Even this technique achieved 90% of antibody recoveries and HCP removal rate 70%. We push forward
further improvement and will aim at the achievement of 90% of the HCP removal rates in the future.
Finally, we confirmed whether this purification process could be the alternative technology of the
protein A column. As the results, the residual amount of HCP for the antibody content achieved to
equal or less than 100 ppm of the general management indicator. The possibility that could achieve
residual amount of HCP to equal or less than 10 ppm was suggested by means of the each purification
process optimization. In conclusion, the separation process that we developed in this project

demonstrated that it could be the alternative technology of the protein A column.



