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In our effort to create a novel treatment for patients suffering from bullous keratopathy, we have focused
on the development of a corneal endothelial regenerative medicine technique involving the injection of
cultivated human corneal endothelial cells (cHCECS). By using cell-surface ‘cluster of differentiation’ (CD)
markers, cHCECs were found to be mixtures of non-homogeneous cell subpopulations, as well as ‘target
cells’ which, although theoretically show the effectiveness, are only part of the subpopulations. In specific,
cHCEC populations consist of high-quality target cells, as well as non-target subpopulation cells X, Y, Z,
etc.

The purpose of this project was to evaluate the quality of cells (i.e., the ‘seeds’) in regard to the
purity of the target cells, the ratio of target cells and non-target cells, biologically active substances
secreted from infused cells or in the inherent infused site, and evaluate those obtained from the living
human tissue (i.e., the ‘soil’).

In our efforts to successfully accomplish the above-described project, which is aimed for clinical
trial in the near future, the following 6 research agendas were conducted as planned and with
successful results. The role of the materialized findings has been shared in coordination with the
corporate partner (Senju Pharmaceutical Co., Ltd., Osaka, Japan), and several consultations with

Pharmaceuticals and Medical Devices Agencies have been carried out.



Research Agenda 1: To development a novel practical method to assess and confirm the

quality of cHCECs as a final medical product that exceeds the current testing methods which are tied
merely to cell appearance. Incorporation with tentative specification values developed via the basic
research, newly evaluable specification methods were planned for clinical trial. Even though
phase-transition cells were precluded in the relatively homogeneous cell subpopulation, specific
evaluation methods were established and addressed due to the expected mixed population of ‘target
cells’ and ‘non-target cells’.

Research Agendas 2, 3: To validate the efficacy of using secreted miRNA and metabolites as a

non-invasive method to evaluate cell quality. Among the cHCEC subpopulation, the composition rate
and purity of high-quality target cells via non-invasive selection quantification and the secreted
mMiRNA molecular species and metabolism of cells cultured at a cell processing center were
evaluated and confirmed. In regard to the miRNA, 2 miRNA were selected from 5 miRNA candidates
that are specifically secreted from target cells. In regard to the metabolites, Lactate / Pyruvate and
Citrate / Lactate were selected for additional analysis.

Research Agenda 4: To test the conformance of ‘final product’ cHCECSs for application in

clinical trial, phase-contrast microscopy was used to count the number of cells. In culture, high-quality
target cells were found to exist in a small area per cell and to have the highest cell density.
Interestingly, cHCECs produced by methods nearly identical to the ‘final production’ methods were
found to have the same level of cell area and density as that in normal corneal endothelial tissue.

Research Agenda 5: To comprehensively evaluate the proteins in the culture supernatant and

clinical specimens via protein microarray, research was conducted in collaboration with Dr. Goshima
at the National Institute of Advanced Industrial Science and Technology. Using protein microarrays
containing unique 200,000 human proteins and specific antibodies transcribed on the printed board
in a highly dense manner, the cytokines and proteins in serum obtained from bullous keratopathy
patients were comprehensively analyzed.

Research Agenda 6: To evaluate target cells and non-target cells in the cHCECs via a

‘selective visualization’ technique, research was conducted in collaboration with Dr. Baba at the
Nano-Biology Research Center, Nagoya University. Quantum dot labeling conditions were
determined, and then analyzed with in vivo by fluorescence microscopy imaging of mice infused with

cHCECs in anterior chamber
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