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Summary

Block of the transforming growth factor-beta (TGF-P) signal is a promising target for the cancer immune therapy, because
TGF-p involves the immune response evasion of malignant tumors. TGF-B is representative immunosuppressive protein and
exists as the complex (TGF-LAP) embedded by latency-associated peptide (LAP) in circulation blood. Furthermore, the
TGF-LAP exists on the activated regulatory T cell (Treg) surface and supply TGF-B to tumor tissues. Therefore we started
to develop the extracorporeal circulation column which could improve the immunity of the cancer patient by adsorbing and

removing the leukocyte expressing LAP (LAP positive cell) in patient’s peripheral blood.

1. Development of column production technology

The ligands immobilized on fiber fabric were designed and synthesized in reference to structure of Glycoprotein A
repetitions predominant which was a receptor in a cell membrane of LAP. The ligand which had high adsorption selectivity
was chosen and we confirmed that there was not concern in clinical practice. We also confirmed the immobilized density of
the ligand to fiber fabric, the relations of its adsorptivity with LAP positive cell and TGF-f, and the adsorptivity of fiber
fabric with the anticoagulant.

The structure of fiber cross section was optimized by NANODESIGN™ technology and developed the technique of
ligand immobilization while suppressing the fiber deterioration. We carried out critical examinations in non-clinical studies
according to ISO10993 and confirmed safety and specification value of the fiber fabric and column was evaluated.

In addition, test facility was introduced, and we established a basic technique for the mass production to immobilize

ligand to fiber fabric.

2. Development of the therapeutic techniques with column

The effectiveness was evaluated by using tumor bearing animal models in which inoculated KDH-8 cell derived from
liver cancer or KDH-V cell were inoculated under the skin of MHC-matched WKAH/Hkm rat. Extracorporeal
hemoperfusion with the development column has been done against tumor bearing rat and we confirmed that the LAP
positive rates of the CD4-positive T cell, the CD8-positive T cell, and the B cell in peripheral blood were decreased. In
addition, the LAP-positive rates of the CD4-positive and the CD8-positive T cell of the tumor infiltrating lymphocyte (TIL)
were decreased in comparison with the case of untreated rat group.

We tried to establish a macaque tumor model in which macaque tumor cells were inoculated into MHC-matched
macaques, but engraftment of the tumor cells was unable to seen. The immune surveillance against tumors was
reconfirmed.

The restraint of tumor growth and vascularization in tumor tissue were confirmed in the group treated with the
development column immobilized ligand column. On the other hand, tumor growth was promoted in the group did
hemoperfusion in a blood circuit in comparison with the untreated group. Specific procedure with the hemoperfusion

became the surgical stress and affected some influence to the tumor growth.

3. Examination for a clinical trial and the marketing

Under the informed consent acquisition, we measured the number of LAP-positive cells using the clinical specimen of
patients with pancreatic cancer, liver cancer, colon cancer, lung cancer and got knowledge about the cancer class that could
be targeted for the clinical trial of this development column and patient selection criteria. In addition, we collected clinical
information to be related to a problem when we implemented it in the clinical spot, the relationship with various cancer

treatment guidelines, a clinical trial protocol and arranged it.



We have been developing to get approval for sales as “LAP-positive cells removal column for cancer patients” not only in

Japan but worldwide.
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