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1. Obijective

The 5-year survival rate for severe ischemic cardiomyopathy (ICM) is 60%, and the 1-year mortality

rate for severe dilated cardiomyopathy (DCM) is 75%. Although a curative therapy for these diseases

is cardiac transplantation, the number of donors remains entirely insufficient. In patients eligible for

cardiac transplantation, left ventricular assist devices (LVADs) are implanted as palliative therapy;

however, there is a high risk of complications (including cerebral infarction). It is an urgent issue to

develop cardiac regenerative therapy for the improvement of vital prognosis/weaning from artificial

heart. Instead of LVAD, cardiac transplantation, and cell therapy, developing a cell-free, in vivo

induced regeneration promoter that has high therapeutic efficacy and does not need any cell culture is

the objective of this research.

2. Background

The development of oxime derivative preparation, which was previously developed as an oral

antithrombotic drug, has been discontinued because the efficacy profile did not adequately outweigh

the risk of adverse reactions (including vasodilatory actions and diarrhea). This time, we have found

that the oxime derivative acts on fibroblasts and others to induce varieties of internal regeneration

factors (including HGF, VEGF, and SDF-1) at low concentrations and discovered new indications for

the drug amplifying the natural healing power through these actions. Furthermore, a 4-week sustained-

release preparation (YS-1402) contained in biodegradable polymer has been newly prepared, and a

topical application method to disease sites (DDS) has been developed. This research aims at the

discovery of an in vivo induced regeneration promoter as a cell-free regenerative therapy .

3. Results related to investigator-initiated clinical trials

1) Development of a therapeutic drug for severe ischemic cardiomyopathy (ICM)

In Clinical Trial 1, safety/tolerability of YS-1402 was confirmed by applying the preparations to the

hearts of patients with ICM who were to undergo coronary artery bypass grafting, and a parallel-group,

dose-escalation study (P- I /I a) to verify the improvement effect on cardiac function was

continuously started. At present, administration to the first dose group has been completed, and

administration at the next dose level has been launched after evaluating blood kinetics and safety.

2) Development of a therapeutic drug for dilated cardiomyopathy (DCM)

In Clinical Trial 2, these preparations will be applied to the hearts of patients with DCM when LVADs

are implanted, and safety/tolerability and improvement effect on cardiac function in patients with DCM
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will be verified (P- 1T a) using the maximum safety level identified in the P-1 study of Clinical Trial 1.
4. Basic studies
1) Objective: As early therapeutic intervention and postoperative maintenance therapy, a newly
improved oxime derivative oral preparation and possible intermittent subcutaneous/intramuscular
injection of YS-1402 were evaluated considering versatility, safety, economic efficiency, and
convenience.
[1] Evaluation of formulation of the newly improved oxime derivative oral preparation
Evaluating points are as follows: (1) Study to identify absorption sites using the everted sac technique,
(2) Evaluation of formulation in an in vitro release test, and (3) Selection of the best formulation in
an in vivo screening test of oral administration in dogs. The new preparation was compared with the
former one in a confirmatory comparative crossover oral administration study in dogs, which
demonstrated that the problems of the former preparation had been improved. A P-I retest will be
conducted using the improved preparation.
[2] Evaluation of intermittent subcutaneous/intramuscular injection of YS-1402
YS-1402 administered by intermittent injection shows similar blood kinetics to that by intravenous
infusion. Intermittent subcutaneous/intramuscular injection of YS-1402 was evaluated in an additional
safety study in rats and dogs, and no-observed-adverse-effect level (NOAEL) was identified.
Furthermore, the efficacy of intramuscular injection to ischemic sites was evaluated using a rat model
of lower limb ischemia (ASO) for confirmation. The results demonstrated recovery effects on lower
limb blood flow and motor activity (treadmill) and demonstrated increased microvessels, confirming
that topical administration is more useful than systemic administration (subcutaneous injection).
2) Objective: Development of DDS preparation with accumulating properties at local disease sites
For the improvement of the oxime derivative preparation, a variety of nanosphere DDS preparations
specific to local disease sites were evaluated, and the optimized DDS preparation was selected by
identifying individual properties. As the result of study with the preparation, which was conducted
using ischemic cardiomyopathy model, dilated cardiomyopathy model, and others, usefulness of the
preparation in terms of local accumulation was confirmed.
3) Objective: Investigation of mechanism of action and others of oxime derivative
Based on the identification of its mechanism of action, the oxime derivative is being compared with
B-blockers currently in clinical use and associated reagents (pharmaceutical products) in terms of
individual effects in a rat model of coronary ischemia, a hamster model of spontaneous dilated
cardiomyopathy, and a dog model of rapid cardiac pacing; the mechanism of action is being identified.
In addition, Neutral Red Uptake (NRU) phototoxicity testing (in vitro) with BALB/3T3 cells, which
was conducted because oxime derivatives are photounstable, demonstrated its negative properties.
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