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(3= F&) Study on development of in-vivo capture device of pluripotent somatic stem cells

for exploratory investigator-initiated clinical trial
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(1) Background
Diabetes, one of the common risk factors for the three leading causes of death in Japan, have a huge
number of patients, including those at risk, at 20 million, and have increased 1.4-fold in five years.
Diabetic foot ulcers are a frequent complication in diabetic patients, and 20% of diabetic hospitalizations
are due to foot ulcers. In general, diabetic foot ulcers are difficult to treat and the healing mechanism does
not work, and tens of thousands of people in Japan have their feet amputated each year. The five-year
survival rate after amputation is low at about 40-60%, which has a serious negative impact on life
prognosis. On the other hand, about 20 types of regenerative medicine products have been approved, but
the treatment costs for each are extremely high, and the facilities that can perform them are extremely
limited, such as special university hospitals. Unfortunately, although it is covered by insurance, it is a
specialized medical treatment that is not widely available to the general public.
(2) Research objectives
This research project was positioned as a bridge connecting device development to the next stage,
confirmatory clinical trial.
This research set the following challenging goals.
1) Complete device development based on face-to-face advice from the PMDA pre-development
consultation.
2) Establish a device manufacturing system.
3) Complete non-clinical trials.
4) Receive consultation from the PMDA, create an exploratory clinical trial protocol and submit a clinical
trial notification.
5) Make the planned exploratory investigator-initiated clinical trial a success.
6) Create a protocol for a confirmatory investigator-initiated clinical trial.
(3) Research results
All goals were achieved 100% according to the milestones set during the research period, without any
changes from the original plan. Specifically, the product (biosheet maker) was completed, and it was
manufactured and provided as an investigational device under the established manufacturing process and
manufacturing system. An exploratory investigator-initiated clinical trial was completed for 10 diabetic
foot ulcer patients. When the device was implanted in the patient's chest or abdomen, biosheets were
formed in all devices within 3 weeks. The biosheets formed inside the devices were removed and applied
once to large wounds, including the heel, where amputation had previously been considered, without the
need for additional treatment, and almost all wounds were closed conservatively within 3 months. All
patients were able to avoid amputation and maintain their walking function by saving their heels.
(8) Research significance
The device was developed based on an entirely new concept that did not exist at the start of this study.
It is almost miraculous that non-clinical trials, exploratory clinical trials, and then the creation of a
protocol for the next step, confirmatory clinical trials, were completed in only 3 years. It is almost
miraculous that non-clinical trials, exploratory clinical trials, and then the creation of a protocol for the
next step, confirmatory clinical trials, were completed in just three years. Although this treatment is a
cell therapy, it does not require any culturing process, making it economical and potentially revolutionary
regenerative medicine. This treatment does not require special facilities or equipment, so it can be easily
deployed overseas. In particular, this treatment can be widely adopted in developing countries, and we

aim to contribute to society by providing it at a low price.
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