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Although the preclinical studies of dilated cardiomyopathy (DCM) have been conducted to elucidate
the therapeutic efficacy of somatic stem/progenitor cells by using genetically manipulated or
chemically induced cardiomyopathy models in small animal experiments, limited efforts have been
made to conduct preclinical proof-of-concept (POC) studies in large animals. Based on our initial
results of first-in-human clinical studies with cardiac progenitor cell (CPC) infusion, including TICAP
phase 1 and PERSEUS phase 2 trials in 48 patients with single ventricle physiology, this research
proposal aims to determine whether intracoronary infusion of CPCs may be feasible, safe, and
effective in a pig model of DCM as a preclinical POC study. The goal of this research is to conduct the
first phase 1 clinical trial (TICAP-DCM study) followed by physician-led clinical phase 2 trial to
evaluate the procedural safety and therapeutic efficacy of CPC infusion, leading to this manufactured
CPCs to be approved by pharmaceutical affairs to treat the patients with DCM.

We generated 3 types of DCM animal models in pigs as follows: (1), anthracycline-induced
cardiomyopathy; (2), tachycardia-induced heart failure model by persistent cardiac-pacing; (3)
microembolization of distal coronary blood flow by intracoronary injection of micro beads. Our results
have shown that the microembolization was the most reproducible approach to apply in nonclinical
safety studies. We have verified the following issues related to CPCs in response to specific regulatory
or statutory requirements needed to proceed to phase 1 clinical study. (1) biodistribution information,
(2) mechanisms of action, (3) pharmacokinetics, (4) pharmacological effects, (5) single-dose toxicity,
(6) general toxicity/genotoxicity in vitro and in vivo, (7) local tolerance, (8) dose-escalation study. The
most of the data were obtained from Good Laboratory Practice-complaint facility.

Following these critical steps in preclinical research, the phase 1 clinical trial (TICAP-DCM study)
to treat the patients with pediatric DCM by intracoronary infusion of CPCs was planned and finalized
for ethical committee approval. The study design is to register 31 patients with DCM, aged under 18
years old. The cardiac function before enrollment must be under 40% estimated by ejection fraction
using echocardiogram. This study composed of 2 phases that include phase 1a to evaluated procedural
safety followed by phase 1b to determine the preliminary efficacy of the protocol intervention.

The trial implementation system in Okayama University Hospital was sufficiently established to
recruit the eligible participants. The primary education for study investigators with respect to CPC
manufacturing and validation was completed. Industry-sponsored CPC manufacturing and sale

trader, as a general practice, are under negotiation.
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