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The aim of this project is to develop a novel regenerative treatment in terms of both structural and functional
regeneration by using adipose tissue-derived stem cells (ASCs), a type of somatic stem cells. The target disorders
for the structural and functional regeneration are stress urinary incontinence (SUI) and rapidly progressive

glomerulonephritis (RPGN), respectively, and the aim is to begin clinical trials for their regenerative treatment.

Development of regenerative therapy using non-cultured adipose-derived regenerative cells for stress urinary

incontinence
(1) Continuation and follow-up of the exploratory clinical study on treatment of SUI

In the exploratory clinical study on the treatment of SUI by peri-urethral injection of adipose-derived
regenerative cells (ADRCs), we analyzed the outcome of 20 patients (16 men and 4 women) undergoing the
treatment, and confirmed feasible efficacy and safety.

(2) Implementation of investigator-initiated multicenter clinical trial for the peri-urethral injection of ADRCs for
SUI treatment

The protocol of the clinical trial for SUI treatment on the ICH-GCP was discussed (Fiscal year (FY) 2012).
The strategy for preparing a clinical trial was decided by consultation with the Ministry of Health, Labour and
Welfare and Pharmaceuticals and Medical Devices Agency (PMDA) (FY 2013). In two consultation meetings
(about non-clinical data on July 10, 2014, and a protocol design on November 25, 2014) with PMDA, a study
protocol for an investigator-initiated multicenter clinical trial was confirmed with the subjects narrowed down to
male SUI patients (FY 2014). The investigator-initiated multicenter clinical trial of peri-urethral injection of
autologous ADRCs for male SUI patients (ADRESU trial) started in September 2015 (FY 2015).

Until October 2016, 21 patients (March 2017, 25 patients) underwent the enrollment (FY 2016). This
investigator-initiated clinical trial was applied to the Project for Practical Application of Regenerative Medicine
sponsored by AMED and adopted in 2016 (16bk0104057h001), aiming at completing the clinical trial in 2019.
(3) Basic researches concerning the peri-urethral injection of non-cultured ADRCs

The following basic researches were conducted: (i) an investigation of the fat-binding protein (FABP) as a
novel biomarker of ASCs (FY 2012), (ii) an investigation of the effect of transplantation of ASC-added adipose
tissue on tissue defect, an investigation of the recovering effect of non-cultured ADRCs on nerve injury, an
investigation of the mechanism of action and safety of peri-urethral injection of non-cultured ADCRs (FY 2013),
(iii) an investigation of the promoting effect of FABP secreted by ASCs based on a generic analysis, an
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investigation of the inhibitory effect of prostate cancer cell growth (FY 2014) by ASCs, an investigation of the
effect of submucosal injection of stromal vascular fraction in the urethra of SUI model rats to confirm the
increased leak point pressure and differentiation of the injected cells to the smooth muscle (FY 2015), and an
investigation of the effects of FABP to promote myogenic gene and enhance cell metabolism by metabolome
analysis (FY 2016).
(4) Analysis of the cellular characteristics of human ADRCs

Total cell and viable cell numbers, cellular surface markers, colony-forming ability, and differentiation
ability to smooth muscle cells were analyzed for ADRCs extracted from patients who were enrolled in the
ADRESU trial (FY 2016).

Development of regenerative therapy using cultured adipose-derived stem cells for rapid progressive
glomerulonephritis
(1) Development of regenerative treatment for RPGN using cultured human ASCs

Although the target disorder by this treatment was scleroderma in the beginning, it was changed to RPGN
from 2014 and preclinical studies were conducted to develop a novel regenerative treatment. A cellular
characteristics of low-serum cultured ASC (LASC) were investigated to use cultured ASCs for clinical
application (FY 2012). An analysis of the cellular characteristics demonstrated that LASC had low adhesive and
cohesive property, suggesting safety for their intra-venous administration (FY 2013). The efficacy of regenerative
treatment using LASC was investigated by administration of LASCs to RPGN model rat, and a cold run for cell
processing for clinical use was conducted using our cell-processing center (CPC). The cell kinetics in the whole
body administration of LASC was also analyzed in the model rat (FY 2014). The expression of the cell surface
tissue factor (TF) related with the induction of pulmonary embolism was compared among bone marrow-derived
mesenchymal stem cells, high serum cultured ASC, and LASC. The expression of TF was low in LASC, and TF
value was defined as the new cell standard by flow cytometry (FY 2015). A cell culture system fitted with the
notification of MHLW on the Standard for Biological Ingredients was developed, and the tests for toxicity, effect
on respiratory organs, and pharmacological effects were conducted by a single-dose administration of the LASCs
cultured by the afore-mentioned culture method presupposing the usage in a clinical trial (FY 2016).
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