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Parkinson's disease (PD) is known as one of the diseases causing greatest social loss due to the largest number
of patients with movement disorder and requires nursing care. Because PD is caused by progressive loss of
nigro-striatal dopaminergic (DA) neurons, current therapy such as medication or surgical treatment can only
provide partial symptomatic improvement. Therefore, there is high anticipation for regenerative medicine that
can provide curative treatment. Our research group, Sumitomo Dainippon Pharma Co.,Ltd. (representative),
Center for iPS cell Research and Application, Kyoto University, (member 1), and Center for exploratory research
laboratory, Hitachi, Ltd.(member 2), is aiming to commercialize regenerative medicine with DA neurons, and
the project is approved by PMD Act as “iPS cell-derived dopaminergic progenitor cell product (Product)” for
Parkinson's disease. This program also stands on the result of “Research Center Network for Realization of
Regenerative Medicine, Type A” program as well as research activities of this project. The Product is produced
by high quality and high purity production method of DA progenitors which is composed of high density culture
technique on the synthetic matrix, 3D floating culture technique, and cell sorting technology with a floor plate
marker. The production procedure has already established and differentiation protocol of DA progenitors from
1PS cells with QC strategy to ensure efficacy and safety in animal models has also been developed. However, in
considering commercial manufacturing after approval of the Product, there are remaining issues to improve on
the scale and the cost of the manufacturing process in the current manual system. Moreover, it is also necessary
to comply with regulations on raw materials. These issues need to be solved in commercial GMP manufacturing
system which also secure quality stabilization and cost reduction. It is also needed to be developed
cryopreservation method of the Product. To this end, it is very important to develop equivalence evaluation
method between previous and newly developed manufacturing processes, and also required to collect data to
grasp acceptable range of data variation quantitatively between each production batch.

As the result of this year, firstly, we have established novel method for quality evaluation and have completed
regulatory compliance of the cell sorting antibody. Utilizing this method, quantity of residual antibody in the
final product could be calculated accurately to construct a strategy of safety assurance of the residual antibody.

Then, we have tried to clarify evaluation parameters used in the equivalence evaluation to employ automated
closed cell culture instrument. The allowable ranges of important elements of the culture environments were
determined. When verification prototype of the instrument was operated within the range, it was confirmed
that the quality of the obtained cells was equivalent to that of manual culture system by several evaluation
parameters. In the case of manufacturing cell sorter, comparative analysis was conducted in the several
evaluation parameters with existing cell sorter for laboratory use. Furthermore, a novel culture method to the
floating culture process was also investigated, aimed at reducing the risk of contamination by scale up
manufacturing process. We have clarified the evaluation parameters of each manufacturing process and
established outline of equivalence evaluation method in scale up modification of manufacturing process.
Concurrently with these experiments, the data on various evaluation parameters was widely collected in the
manual culture system and possible quantitative variation was grasped in this manufacturing process,
assuming it could be essential information for development of equivalence evaluation method and for proper
equivalency estimation.

Finally, cryopreserved formulation of the Product was compared with unfrozen cells. According to the results in
several in vitro and in vivo evaluation parameters, it was confirmed that cryopreserved cells can mature and

function as unfrozen cells in the transplanted brain.
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