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The regenerative therapy for pediatric Dilated Cardiomyopathy Using
autologous myoblast sheet implantation to bridge to transplantation/recovery
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________ Ig\w Prognosis of pediatric DCM patients are reported so

] bad that they need heart transplantation.

= | @ Organ Transplant Act was revised in 2010 to allow to harvest
B 7 1 organs from kids under 15 years. However, it has been still
difficult to obtain donor organs for children.
: Shortage of donor is one of the serious problems!
|_surgeres | @ Ventricular Assist Devices for children have not been approved
to use.

Novel strategy for heart failure children who could spend their waiting
time safely should be developed.
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Regencrative therapy with autologous myoblast shees

~Several clinical studies for adult heart failure patients~
HGF M &

J—

sheet with ventricular assist device for

severe heart falure patients
4 adult DCM patients who were supporied by VAD (clinical study)

TDevelopment of novel regenerative therapy with myoblast sheet
for failure patients
16 adult patients with DCM or ICM (clinical study)

TExplor; | of TCD-51073 for sev failure patient: leiY)
ICM patients (TERUM )=Applied for pharmaceutical approval
v IProspective matched controlled study of myoblast sheets for severe heart
Improvement of cardiac contraction and myocardial tissue | fallure patients |
40 patients with DCM or ICM (clinical study)
i of novel myoblast sheet
for severe heart failure pediatric patients.
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DEHZEN collaboration with Terumo Co.
& HAETIBEFARRTORLHE., AMIEDHR # Previous clinical studies have revealed the safety and feasibility of autologous
& TERUMO#%R Sk D EHABOREE myoblast sheet implantation.
inical by TE Co. f i 3
S BN COBEERDE @ Clinical study was done by TERUMO Co. for ICM patients
N s e s Changes of clinical symptoms after sheet implantation
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Development and practice of the in situ

induced regeneration therapy using new oxime

derivatives sustained-release formulation
(ONO-1301MS), aiming for life prognosis
improvement and artificial heart device
removal in cardiomyopathy patients with
severe heart failure dilated
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Specially Appointed Associate Professor, Department of Immu-
nology and Regenerative Medicine, Osaka University Graduate
School of Medicine

2002 Graduated from Osaka University Medical
School

2006 Research fellow at Max-Planck Institute in
Germany

2009 Assistant Professor in Osaka University

Main Research Interest: Heart Failure, New Technology for

Cardiovascular Surgery, Regenerative Medicine

Objective: To confirm the efficacy/safety of various
ONO-1301 (ONO) formulations on dilated cardiomy-
opathy (DCM) for regenerative drug development
and to establish an in situ induced regeneration
therapy.

1) Development of therapy on left ventricular assist
device (LVAD) removal by topical application of
sheet immersed with sustained-release microsphere
formulation of ONO (MS), to the heart upon LVAD
implantation in DCM patients

2) Development of therapy to prevent or delay
heart transplantation/LVAD implantation through
early-stage therapeutic intervention with repeated
oral administration of ONO

3) Development of ONO nanosphere formulation
(NS) as novel formulation of drug delivery system of
ONO (DDS) and a disease-specific therapy by inter-
mittent 1.v. infusion

Methods and results:

1) The minimal effective dose for improving cardiac
function at MS topical cardiac application in canine
rapid-pacing-induced DCM model and in miniature
pig ICM model were equivalent. In hamster sponta-
neous DCM model (J2N-k), similar cardiac function
improvement and significant survival rate prolonga-
tion were revealed.

2) Repeated oral administration of ONO in J2N-k
showed dose-dependent improvement in cardiac
function and improvement in cardiac function and
significant prolongation of survival rate were found
in long-term studies using canine model.

3) Intermittent, repeated 1Lv. infusion of NS in J2N-k

suggested a heart-specific DDS effect.
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ONO-1301MS;
Sustained release over 4 weeks in saline at 372C
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Pharmacological drug efficacy studies of YS-1402 by application to the heart
and repeated oral administration of ONO-1301 against DCM
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Nanoparticle-mediated drug targeting for the
development of innovative therapy against
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Kyushu University Faculty of Medicine

His current major research focus is on application of nanotech-
nology-based drug-delivery system for the development of inno-
vative nanomedicine.

As principal investigator, he leads several National Translational
Research Programs of Nanomedicine, which comprises the de-
velopment of innovative drug-incorporated nanoparticles for
treatment of pulmonary hypertension, organ ischemia, ischemia-
reperfusion injury, and atherosclerotic plaques.

He has received numerous awards and recognitions for his re-
search accomplishments (a Sato Prize from Japanese Circulation
Society, a Science and Technology Prize from Japanese govern-
ment etc).

Pulmonary arterial hypertension (PAH) is an intrac-
table disease of the small pulmonary arteries, resulting
in progressive increase in pulmonary vascular resis-
tance, and ultimately premature death. Its mortality
remains to be high (the 5-year survival rate to about
50%) even after introduction of vasodilator therapies.
Therefore, the new breakthrough idea, that leads to
the curative treatment for PAH, is urgently needed.
The aim of this study was to develop an innova-
tive therapeutic approach for PAH by the use of
pitavastatin-encapsulated PLGA nanoparticles (Pitavas-
tatin-NP). We produced GMP (good manufacturing
practices)-compliant Pitavastatin-NP, and obtained its
safty profiles. Regarding the efficacy, we used a rat
model of monocrotaline-induced PAH, and demonstrat-
ed that (1) NP-mediated delivery of pitavastatin into
the small pulmonary arteries and inflammatory mono-
cytes is more effective than systemic administration
of pitavastatin in attenuating the development of PAH
and inducing regression of established PAH. After the
Investigational New Drug application for Pitavastatin-
NP has been approved by the Japanese regulatory
agency (PMDA), we have completed a phase I clinical
trial to investigate the safety of a single intravenous
infusion of Pitavastatin-NP in healthy volunteers.
Future clinical trials will examine (1) the safety of a
repeated intravenous infusion of Pitavastatin-NP; and
(2) the efficacy in patients with severe PAH. Finally,
nanoparticle-mediated drug delivery is a novel modal-
ity that may advance current vasodilator treatment
for PAH in the future.
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Nanoparticle-mediated drug targeting for the
development of innovative therapy against severe
pulmonary arterial hypertension

Pulmonary arterial hypertension (PAH) is an intractable disease of the small pulmonary
arteries, resulting in progressive increase in pulmonary vascular resistance, and
ultimately premature death. Its mortality remains to be high (the 5-year survival rate to
about 50%) even after introduction of vasodilator therapies. Therefore, the aim of this
study was to develop an innovative therapeutic approach for PAH.

Severe narrowing of small pulmonary arteries l ht heﬂrt failure — ature death
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We produced GMP (good manufacturing practxces)—mmpllam putavastatln—encapsulated
PLGA nanoparticles (Pitavastatin-NP), and obtained its efficacy for PAH and safty
profiles. After the Investigational New Drug application has been approved by the
Japanese regulatory agency, we have completed a phase | clinical trial to investigate the
safety of a single intravenous infusion of Pitavastatin-NP in healthy volunteers.
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vehicle 1 mg/kg 3 me/ke

Pitavastatin-NP for PAH

International patent issued, GMP production completed, and

phase | clinical trial for intravenous injection ongoing
Rat model of MCT-induced PAH
Pulmonary vascular resistence (mmtg/ mL/ min)

Intravenous injection

NPs are delivered into
pulmonary small arteries via
enhanced permeability
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Pulmonary Arterial Remodeling in Rats
with MCT-Induced PAH

MCT-Induced PAH model

Pitavastatin
3 ma/kg

Normal
control

vehicle

RVSP: 45 RVSP : 41 mmHa

RVSP : 66

RVSP : 73

RVSP: 20

MCT-Induced PAH model

Pitavastatin Pitavastatin-NP
3 ma/kg

Normal
control

vehicle

RVSP : 73 RVSP : 45 RVSP : 41 mmHa

RVSP: 20
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Preclinical study of defected gene-transduced
preadipocytes for patients with familial
LCAT deficiency
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Professor and chair, Toho University Sakura Medical Center

1983 MD (Chiba University School of Medicine)

1991 PhD (Kyoto University Graduate School of
Medicine)

2013  Toho University Sakura Medical Center De-
partment of Clinical-Laboratory and Experi-
mental-Research Medicine

Research fields: Dyslipidemia and Cell biology

Familial lecithin:cholesterol acyltransferase (LCAT)
deficiency syndrome is an autosomal recessive dis-
ease characterized by severe dysfunction of HDL.
Patients often develop life-threatening complications
such as renal failure and corneal opacity. Long-last-
ing LCAT protein replacement is one of the thera-
peutic approaches to prevent the LCAT-deficient
patients from progressive tissue damages. Thus, we
have been developing LCAT-secreting autologous
adipocytes to treat those patients as ex vivo gene/
cell therapy medicine. In this study, pre-clinical ex-
periments for the novel gene/cell therapy medicine
have been performed. Based on consultation with
PMDA, quality control examinations of the /cat-gene
transduced autologous adipocytes have been fur-
ther evaluated and improved in the GMP manipula-
tion process. Efficacy of the therapeutic strategy is
under investigation using a newly created animal
model. Immune-deficient mice and canine have been
utilized as models suitable for safety studies. No
abnormal clonal expansion has been detected in hu-
man /cat-gene transduced adipocytes. We next con-
duct GLP examinations, followed by investigational
new drug application and clinical trial.
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Precllnlcal study of defected gene—transduced

preadipocytes for patients with familial LCAT deficiency

@ Overview for development of treatment and target disease

Ovarview Therapeuﬁc Icat-gene is d into autol by
| ceiling culture from patients and therapeutic enzyme—secrsﬁng pmadlpocytes are
| propagated. The cells are subcutaneously transplanted into the patients to supply
therapeutic LCAT protein into patient serum.
| Safety of the auto-transplantation is evaluated in clinical trial. In addition, improvement |
| of symptoms in disease, such as low HDL-cholesterol, comeal opacity, renal damage, |
| are also examined.
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| disease

@ Status of patent
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®@ Innovative therapeutic strategy
Long-lasting supplementation of therapeutic enzyme
Novel gene/cell therapy product
For variety of diseases suffered from serum enzyme deficiency

@] [ Adiboseitseueh 2. Ceiling culture

= | </J =

/C::\?v
4. Auto-transp!anbation 3. Gene transduction

@ BROn—FIvF

20124F10F ~20174 18
SEERERIABR

@ Road map of developme

2012.10~2017.1 Raes
proval as gene/cell
Pre-clinical study medicine

® HEBRYEE/FFRRAR/ ERRARDLEN

| BRPNE | FRAFEFHHMARMMINE GMPA) CTHE, HaTE

1) BREAMELE (GMPAESY) CHY 3 TRFEHR
PMDAMEIAZ (1. THREERBOKE /) 7—> 2 Z M RE
i MRRANETONEL ITETERREAH DL uﬁwmwnnamf
| 2) EHFERR
| EF LR R (ApoA1-Tg/LCAT-KO) DIEHZFET
i H264E . R R AN S RBATORERN BB TARERMB R,
| 3) MAL - BRI
H26 4 B, B34 F HTHEM.
BiieH A OMRIC DL TI/A—FYTAFHER,
| A)REMERE- BIERR
+ H254E M, AXTOERBHBIRO A RIS E T,
+ H6EEE. 1A TANSARRGIET RIRERIEL . ARRGIENE,
5)2) ~4) DRERBEMELICPMDALHEB O £, GLPHIGRBERET E

Fra

[HERE | FH(First in humen) £ F 2

® AEPHLERS a=VTEREERR

| BEShDA | ChETIAREDHFELLGASRRIELCATRIMEL N R EL T, METFHAR
| IEMRTSa lﬁﬂﬁws:iﬁll SEYRAMRTHILCATERBNICMF (WIS SHADER
o THDo

® Status pf Production/Pre-clinical study/Clinical trial ]
& | GMP production in Cell p

Pre-ct}nical mination
study

g center of Chiba university hospital
| 1) Quality control examination
After consultation with PMDA, quality control examinations are under
improvement and validation. These improved quality control examinations will be
| included into production process.
| 2) Efficacy study
Novel model mice have been created and under reproduction.
Pilot pre-clinical experiments showed improved lipid metabolisms.
3) Safety study for oncogenic transformation
No abnormal clonal expansion has been identified in immuno-deficient mice.
| 4) Safety study by auto-transplantation model
Canine model has been evaluated by non-GLP examination.
| LCAT supplementation has been detected in dose-dependent manner.
5) Based on 3) and 4) GLP examination will be conducted through PMDA
| consultation

| Clinical trial_| FIH (First in human) tral will be conducted

® Position of investigational drug and competltor

Position of ‘ Lcat-gene transduced autologous adipocytes to be sub: y p d to
drug ‘ enable long—lastlng supplementaﬁon of therapeuﬁc LCAT proteln
Competihve None

[ drug
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Investigator-initiated clinical trial of
rituximab for thrombotic thrombocytopenic
purpura

Profﬂg
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Yoshitaka Miyakawa
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Professor, Department of General Internal Medicine,
Saitama Medical University

Principle investigator of investigator-initiated clini-
cal trials of rituximab for primary immune thrombo-
cytopenia (ITP) and thrombotic thrombocytopenic
purpura (TTP). He also contributes to make clinical
guidelines and develop new drugs in this field.

Thrombotic thrombocytopenic purpura (TTP) is
intractable hematological disorder. Around 95% of
TTP is caused by auto-antibody against ADAMTS13
enzyme. The main symptoms are hemolytic ane-
mia, thrombocytopenia, ischemic attack of brain
and heart. The number of TTP patients is estimated
around 400 in Japan. Around 90% of TTP patients
must die because of systemic thrombosis, if they do
not receive any proper treatments within 2 weeks
from the onset. Plasma exchange (PE) is a standard
care for TTP, however around 30% of TTP is refrac-
tory. It was reported that rituximab, which is anti-B
cell monoclonal antibody, is effective for over 90% of
TTP patients. In order to obtain the official approval
of rituximab for TTP, we conducted phase 2 clinical
trial of rituximab for refractory TTP. This trial was
performed at 13 hospitals in Japan between January
2014 and December 2014. We originally planned to
enroll 6 patients. Out of 13 patients who were pre-
registered, 7 were officially registered to receive
rituximab. No patients died and new severe adverse
events were not reported. We confirmed the efficacy
and safety of rituximab for refractory TTP in the Jap-
anese adult population. The results are compatible
with previous clinical trials in Europe and the US. We
are preparing to apply to the regulatory agency in

Japan to make TTP a new indication for rituximab.
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Thrombotic thrombocytopenic

*purpura (TTP)

= Background
= Benign, intractable and rare blood disease
= Around 400 patients in Japan

= Investigational drug
= Rituximab (anti-B cell antibody)
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Around 90% of TTP patients
die within 2 weeks without
proper treatments.

{ S 8
DNFIEE Brain infraction Heart attack Kidney failure
FEH !’ Conclusions
n AN DM LEVERTHS = We succeeded phase II trial of rituximab for
TTPEE DARERIZATI refractory TTP in Japan.
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= A toll-free TTP call center, alliance with
medical academy are helpful to gather TTP
patients for the clinical trial.

= We will apply a new indication of rituximab
for TTP to the regulatory agency in Japan
soon.
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Effects of Extracorporeal Shock Wave
Therapy to on the Ddigital ulcers Ulcers of
Systemic Sclerosis

Profile
19914 AL REHE R
19984F  Department of Cancer, Immunology and AIDS,
Dana-Farber cancer institute, Harvard medical
school. Visiting Research Fellow
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Tomonori Ishii
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Professor, The Department of Clinical Trial Implementation,
Clinical Reseach, Innovation and Education Center,
Tohoku University Hospital

1991 Second Department of Internal Medicine, To-
hoku University of Medicine,

1998 Department of Cancer, Immunology and AIDS,
Dana-Farber cancer institute, Harvard medical
school. Visiting Research Fellow

2014 The Department of Clinical Trial Implementa-

tion, Clinical Reseach, Innovation and Educa-
tion Center, Tohoku University Hospital. Pro-
fessor

Specialized area: Clinical research of Rheumatology

Patients with systemic scleroderma (SSc) often dis-
play Raynaud's phenomenon, which causes digital
skin ulcers. Since these ulcers are not associated
with autoimmune factors or abnormal coagulation,
conventional immunosuppressive therapies, vasodi-
lators, and anticoagulants are often ineffective. Ex-
tracorporeal shock wave therapy (ESWT) is defined
as a sequence of sonic pulses characterized by high
peak pressure (up to 100 MPa), fast pressure in-
crease (10-100 ns), and short lifecycle. Recently, low-
energy ESWT to the ischemic myocardial region
in a porcine model of chronic myocardial ischemia.
Myocardial blood flow and cardiac function were
improved and enhanced VEGF production was ob-
served in vitro and in vivo. ESWT could have the
potency to stimulate new vascularization and heal-
ing when applied to the skin of SSc patients with
Raynaud's phenomenon and digital ulcers.
Therefore, in this study, we introduce extracorpo-
real shock wave therapy (ESWT) for treatment of
refractory skin ulcers caused by SSc.



