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To develop the next—generation industrial technology platform for modern biopharmaceuticals, we
investigated two research topics. (I) Upstream process technology for protein production, including
cell and cell culture engineering, and downstream process technology, including separation and
purification, quality control and virus security control technology. (II) Integrated technologies for
process development and optimization for world class standard technologies by combining developed
technologies

OQur aims include, (i) improvement of the upstream process technology for protein production, (ii)
improvement of the downstream process technology for protein separation and purification, (iii)
improvement of the quality assessment technology, (iv) expansion and improvement of virus security
control technology, and (v) combining these technologies to promote the optimization of the
manufacturing process. Moreover, by performing (i) to (v), we can integrate developed technologies
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and assess their utility. Achieving our goals allows us to attain cost effective optimized platform
technologies from the integration of developed technologies

(1) Development of a high—producer—cell construction technology:
We developed technologies to establish highly stable producer Chinese hamster ovary (CHO) cells
conforming to international standards, and constructed our original platform—technology for cell line
development.

(2) Development of high—performance cell culturing technology:
We constructed a single—use system, high—-performance cell culture medium, and cell-culture—screening
system for cell culture development.

(3) Development of advanced downstream technology:
By integrating various technologies developed in this project such as single use (multi-use /
disposable) pre—packed high efficiency chromatography columns, single—use virus inactivation filters
and single-use chromatography equipment, we developed single—use—technology—-based high productivity
purification processes.

(4) Development of advanced quality evaluation technology:
We developed new analytical techniques for evaluating the heterogeneities of biopharmaceuticals
(structural change, antibody aggregation, and post-translational modification), as well as analytical
devices, reagents, proofreading substances and so on.

(5) Development of virus safety management technology:
We designed a technology for the highly sensitive detection of viruses using high performance electron
microscope and quantitative PCR methods, and developed virus and cell banks for virus safety assessment
conforming to regulations. Our developed technologies are indispensable to the development of
biopharmaceuticals and applications for approval.

(6) Establishing next—generation platform technology conforming to international standards:
As a POC (Proof Of Concept) for manufacturing process platform, we combined the developed elements
from sub—projects (1) to (5), that is, from cell line construction to quality evaluation. We
established total system and solution for next—generation pharmaceuticals (including antibody format

and derivatives) manufacturing conforming to international standards



