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A study project for practical application of regenerative medicine
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A study for development of a medical device to segregate autologous

human subcutaneous adipose tissue-derived regenerative (stem) cells for the less

invasive regenerative treatment of male stress urinary incontinence
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A study for development of regenerative treatment of stress urinary

incontinence using non-cultured autologous subcutaneous adipose tissue-derived

regenerative (stem) cells
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Stress urinary incontinence (SUI) is caused by urethral sphincter dysfunction and leads to leakage of urine
during abdominal straining. Impaired urethral sphincter function is associated with delivery and aging in women,
and surgery for prostate cancer and benign prostatic hyperplasia in men. Although SUI jeopardizes quality of life,
effective treatment has not yet been developed. The present project aims to develop a novel regenerative treatment

for SUI using non-cultured adipose derived regenerative cells (ADRCs), a type of somatic stem cells. ADRCs are
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extracted using the Celution system from autologous adipose tissue obtained by liposuction, and injected into the
peri-urethra via a transurethral approach. An investigator-initiated clinical trial for peri-urethral injection of
ADRC:s is ongoing for male SUI and will be completed within 3 years, aiming at obtaining approval for the
license, as well as insurance coverage for the novel product.

In addition to the clinical trial, after approval from a plastic surgeon, an additional 100 g of adipose tissue
is obtained from the enrolled patients, to study the cellular characteristics and biomarkers of the extracted ADRCs.
This additional data will be useful in applying for approval for the license of the product, in consultation with the

Pharmaceuticals and Medical Devices Agency (PMDA).

(1) Implementation of investigator-initiated multicenter clinical trial

The investigator-initiated clinical trial [UMIN-CTR (UMIN000017901), ClinicalTrials.gov
(NCT02529865)] commenced in September 2015 with enrollment of 45 men diagnosed as having SUI. A
principal investigator integrates the entire project, and the Center for Advanced Medicine and Clinical Research
of Nagoya University Hospital is in charge of project management, coordination, data management, and
monitoring, in cooperation with a contract research organization (CRO) for some parts of the tasks. The clinical
trial is designed as a prospective, multi-center, non-blinded, uncontrolled study involving 45 men diagnosed as
having mild-to-moderate SUI, with the primary endpoint of the study being a decrease in the rate of leakage
volume 12 months after treatment. Until March 2017, 26 patients had been enrolled (14 patients in Nagoya
University, 8 in Kanazawa University, 2 in Shinshu University, and 2 in Dokkyo Medical University). No adverse

events were noted to be associated with the investigational device.

(2) Analysis of cellular characteristics of human ADRCs

In addition to liposuction for treatment, 100 g of adipose tissue was obtained from each of the four patients
enrolled at Nagoya University, to investigate cellular characteristics of ADRCs, as requested by PMDA. The
number of total and viable cells, cell surface markers, cytokine secretion and colony formation ability, and ability
to differentiate into smooth muscle cells were characteristics investigated in the extracted ADRCs. Cell count of
the extracted ADRCs was about 4 million, and investigation of cell markers demonstrated expression of CD31,
CD34, CD44, and CD45, but not Stro-1. ADRCs were cultured in a smooth muscle differentiation inducer
medium, and growth of cells showing expression of smooth muscle markers such as alpha-smooth muscle actin
(SMA) and Calponin was observed. It was found that 1.5% of cells demonstrated colony formation. To conclude,
this study demonstrated that ADRCs comprised a variety of cell types and could differentiate into smooth muscle

cells.
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