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A sustained-release drug-delivery
system of synthetic prostacyclin agonist,
ONO-1301SR: a new reagent to enhance
cardiac tissue salvage and/or regeneration
in the damaged heart
Satsuki Fukushima -
Yoshiki Sakai
Heart Fail Rev DOI
10.1007/s10741-015-9477-8(2015)

Shigeru Miyagawa -

- Yoshiki Sawa

Impact of cardiac support device
combined with slow-release prostacyclin
agonist in a canine ischemic
cardiomyopathy model.

Kubota Y, Miyagawa S, Fukushima S, Saito A,
Watabe H, Daimon T, Sakai Y, Akita T, Sawa
Y.

J Thorac Cardiovasc Surg. 2014
Mar;147(3):1081-7.

Synthetic prostacyclin agonist,
ONO1301, enhances endogenous myocardial
repair in a hamster model of dilated
cardiomyopathy: a promising regenerative
therapy for the failing heart.

Ishimaru K, Miyagawa S, Fukushima S, Saito
A, Sakai Y, Ueno T, Sawa Y.
J Thorac  Cardiovasc
Dec;146(6):1516-25.

Surg. 2013

A slow-releasing form of prostacyclin
agonist (ONO1301SR) enhances endogenous
secretion of multiple cardiotherapeutic



cytokines and improves cardiac function in
a rapid-pacing-induced model of canine
heart failure.

Shirasaka T, Miyagawa S, Fukushima S, Saito
A, Shiozaki M, Kawaguchi N, Matsuura N,
Nakatani S, Sakai Y, Daimon T, Okita Y, Sawa
Y.

J Thorac  Cardiovasc  Surg. 2013
Aug;146(2):413-21.

Sustained-release delivery of
prostacyclin analogue enhances bone
marrow-cell recruitment and yields
functional benefits for acute myocardial
infarction in mice.

Imanishi Y, Miyagawa S, Fukushima S,
Ishimaru K, Sougawa N, Saito A, Sakai Y,
Sawa Y.

PLoS One. 2013 Jul 19;8(7):1-8

Prostacyclin agonist

201402

A Novel Therapeutic Technology of
Long-Acting Prostacyclin Agonist for
Mature Porcine Ischemic Heart Model
Hiroki Mizoguchi ; Shigeru Miyagawa ;
Satsuki Fukushima ; Atsuhiro Saito ;
Yoshiki Sakai ; Yukiko Imanishi ; Akima
Harada ; Takayoshi Ueno ; Koich Toda ; Toru
Kuratani ; Yoshiki Sawa
AHA2013 American Heart Association
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A sustained-release drug-delivery system of
synthetic prostacyclin agonist, ONO-1301SR: a new
reagent to enhance cardiac tissue salvage and/or

regeneration in the damaged heart  Satsuki
Fukushima Shigeru Miyagawa Yoshiki Sakai
Yoshiki SawaHeart Fail Rev DOl

10.1007/s10741-015-9477-8(2015)

Impact of cardiac support device combined
with slow-release prostacyclin agonist in a
canine ischemic cardiomyopathy model. Kubota,
Miyagawa S, Fukushima S, Saito A, Watabe H, Daimon
T, Sakai Y, Akita T, Sawa Y.J Thorac Cardiovasc
Surg. 2014 Mar;147(3):1081-7.



Synthetic prostacyclin agonist, ON01301,
enhances endogenous myocardial repair in a
hamster model of dilated cardiomyopathy: a
promising regenerative therapy for the failing
heart. IshimaruK, Miyagawa S, Fukushima S, Saito

A, Sakai Y, Ueno T, Sawa Y.J Thorac Cardiovasc Surg.

2013 Dec;146(6):1516-25.

A slow-releasing form of prostacyclin agonist
(ONO1301SR) enhances endogenous secretion of
multiple cardiotherapeutic cytokines and
improves cardiac function in a
rapid-pacing-induced model of canine heart
failure. Shirasaka T, Miyagawa S, Fukushima S,
Saito A, Shiozaki M, Kawaguchi N, Matsuura N,
Nakatani S, Sakai Y, Daimon T, Okita Y, Sawa Y.J
Thorac Cardiovasc Surg. 2013 Aug;146(2):413-21.

Sustained-release delivery of prostacyclin
analogue enhances bone marrow-cell recruitment
and yields functional benefits for acute
myocardial infarction in mice. Imanishi Y,
Miyagawa S, Fukushima S, Ishimaru K, Sougawa N,
Saito A, Sakai Y, Sawa Y.

PLOS One. 2013 Jul 19;8(7):1-8
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LVEDV
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8 28
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F Student t
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: IRIESBYWE  Sodium Phenobarbital (S.PB), 500 ppm

i : N-nitorsodiethylamine (DEN), 200 mg/kg BW, IfREpI%5
: 85

- AR (PH)

SRATSE : FRIA2GSTPRENREL, EREINEEEATCST-PE
HEREOSRUEREERNICRITU, FRORMEEY:
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150.0
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—0—ONO-1301 - 0.3 mg/kg
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Figure 1 Effect of compound on body weight change in hamster
Each value represents the mean = S.E.

No significant difference from J2N-k : Control group
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Figure1

Effects of ONO-1301 and ONO-1301LipoNS drug B on survival curves in Monocrotaline-induced pulmonary hypertension rats
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1
50 mg/kg 2 /
ONO-1301 1mg/kg 1 / 3 MCT 21
6 28 192.9 g 9/10
30 2 42 42
6 20 % 167.2g 3/10 1
2/10 1
ONO-130INS A  1mg/kg 1 /
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4 MCT 21
186.7g 10/10
42
145.4 g 5/10
ONO-130INS B 1mg/kg 1 /
5 MCT 18
176.5 g 9/10
42
113.3 g 1/10
27 30 1
p<0.05
ONO-1301 1mg/kg 1 /
6 MCT 21
190.0g 10/10
42
192.2g 2/10 1
MCT 7 41 35
2 210 mg/kg/animal 3 mg/kgx 2
/ x35 3 3500 mg/kg/animal 50 mg/kg
x2 [ x35 4 6 5 mg/kg/animal 1
mg/kg/ x5 4 2 5/210
1/42
YS-1402/0N0-1301MS
13
30 mg/kg 5
3
3 mg/kg
5 3
3 mg/kg
10 mg/kg 30
mg/kg
9
2
13

32
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b amg 1] WEEN T,

— iR RN T30 g ko T, RIS HRAHaL

1#E HEEEN T30 mg koF T, WERIIEN SRR HRAHSL

el HEEEN T30 g ko T, WERIIEN SRR HRAHEL

REFIHER I T30 mo ko T, RIS HRAHaL

MRF AR HEEEIN T30 g ko T, RIS AL

MBEEFORT | SEEN T30 mo ko T, WS SRE DRIl

LEER HEEEIN T30 g ko F T, I SRR HRAHaL

Eicd HEEEN T30 mo ko TSSO EIERMGRIRNES D

R £ T, I SRE I DR UL
5303 B DRIRIBRIEOD)

TKBE 3 mgikgd" 10 mgikgd® | 30mgikad® | 3mgrkgQ 10mgkgQ | B mgikgQ
Cmax (ng/mL) 227262 122=13 314=81 188=39 732=118 19626
AUC2184h (ng*/mL) | 667022170 | 2050023200 123000220000 30902380 | 1400023000 | 6570025200

ONO-1301IMS 13
(mg/kg/ ) AUC; 34 Cmax Tmax AUCay, Cmax Tmax
(ng h/mL) (ng/mL) (h) (ng h/mL) (ng/mL) (h)

3 6670 29.7 450 3090 18.8 675
10 28500 122 1.67 14000 732 1.67
30 123000 314 225 65700 196 226

3
Cmax
AUCZ 184h

| w

ONO-1301MSSv M3 BRI E T 5 =158

(i #E i B HER]
Male Female
1000 —-3mglkg 1000 —e-3mglkg
——10 mg/kg =10 mg/kg
~8-30 mg/kg

~=-30 mglkg

3 H

Plasma concentration of ONO-1301 (ng/mL)

Plasma concentration of ONO-1301 (ng/mL)

°
°

°

500 1000 1500
Time after administration (h)

2000 o 500 1000 1500
Time after administration (h)

2000



6
13 6
6
ONO-1301MS
ONO-1301
ONO-1301MS
(mg/kg) (ng h/‘::_h) (ng |\2|:_“> (ng/mL) (h;
3 + N.A.
Cmax
AUC1008h
336 14
1008 42
13 AUC1008h
AUC2184h
ONO-1301 6
ONO-1301
6 1 mg/kg
0.0600 ng/g tissue 3 mg/kg
1 2
10
mg/kg 7.23  89.5 ng/g tissue
1 2
1
13 10 mg/kg 2
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ONO-1301NS
DDS
ONO-1301 ONO-1301NS
DDS
ONO-1301NS
MCT
DDS
ET-1
MCT
MCT
MCT 7
ONO-1301 3 mg/kg 2 1 2
50 % 1
ONO-1301NS
A 1mg/kg 4 1
50 % ONO-1301
ONO-1301NS A 1 mg/kg/
ONO-1301 3 mg/kg 2 [/
2 1742
NS
DDS
ONO-1301 ONO-1301NS
B 1 mg/kg/
Table
MCT 7

ONO-1301 ONO-130INS A

YS-1402/0N0-1301MS

13
30 mg/kg

6
13
10 mg/kg
ONO-1301



ONO-1301NS
ONO-1301NS A
ONO-1301
ONO-1301
NS 1 42
ONO-1301NS
ONO-1301 DDS
ONO-1301NS
DDS
YS-1402/0N0-1301MS
13
30 mg/kg
6
13
10 mg/kg
PMDA

A sustained-release drug-delivery system of
synthetic prostacyclin agonist, ONO-1301SR: a new
reagent to enhance cardiac tissue salvage and/or
regeneration in the damaged heart
Satsuki Fukushima -
Sakai - Yoshiki Sawa Heart Fail Rev DOI
10.1007/510741-015-9477-8(2015)

Shigeru Miyagawa -Yoshiki

Impact of cardiac support device combined
with slow-release prostacyclin agonist in a
canine ischemic cardiomyopathy model.
Kubota Y, Miyagawa S, Fukushima S, Saito A, Watabe
H, Daimon T, Sakai Y, Akita T, Sawa Y.
J Thorac Cardiovasc Surg. 2014
Mar;147(3):1081-7.

Synthetic prostacyclin agonist, ON01301,
enhances endogenous myocardial repair in a

34

hamster model of dilated cardiomyopathy: a
promising regenerative therapy for the failing
heart.
Ishimaru K, Miyagawa S, Fukushima S, Saito A,
Sakai Y, Ueno T, Sawa Y.

J Thorac Cardiovasc
Dec;146(6):1516-25.

Surg. 2013

A slow-releasing form of prostacyclin agonist
(ONO1301SR) enhances endogenous secretion of
multiple cardiotherapeutic cytokines and
improves cardiac function in a
rapid-pacing-induced model of canine heart
failure.

Shirasaka T, Miyagawa S, Fukushima S, Saito A,
Shiozaki M, Kawaguchi N, Matsuura N, Nakatani S,
Sakai Y, Daimon T, Okita Y, Sawa Y.

J Thorac Cardiovasc Surg. 2013 Aug;146(2):413-21.

Sustained-release delivery of prostacyclin
analogue enhances bone marrow-cell recruitment
and vyields functional benefits for acute
myocardial infarction in mice.

Imanishi Y, Miyagawa S, Fukushima S, Ishimaru K,
Sougawa N, Saito A, Sakai Y, Sawa Y.
PLOS One. 2013 Jul 19;8(7):1-8

Prostacyclin agonist

201402

A Novel Therapeutic Technology of Long-Acting
Prostacyclin Agonist for Mature Porcine Ischemic
Heart Model
Hiroki Mizoguchi ; Shigeru Miyagawa ; Satsuki
Fukushima ; Atsuhiro Saito ; Yoshiki Sakai ;
Yukiko Imanishi ; Akima Harada ; Takayoshi Ueno ;
Koich Toda ; Toru Kuratani ; Yoshiki Sawa
AHA2013 American Heart Association Dallas
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