EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title ARMEARIOZ—FEMIE RS L 2 RABHERAT > N O EREETE
Sub Title Evaluation of the antithrombotic properties of drug-eluting stents coated with autologous
endothelial colony-forming cells
Author B H, EBB(Tsukada, Jitsuro)
Publisher BRI AF
Publication year 2025
Jtitle FERBESHRERREERSE (2024.)
JaLC DOI
Abstract AR, BRAMMAROMERNE IO - ( endothelial colony-forming cell:

ECFC) #EHBHM AT N (drug-eluting stent: DES ) ICBH IR EICKY, BLWRMmEH
ENELULEFHRDESORRZANELEENDTH S, EF, ATV NEEROERBAT Y NIt
EPHRIMREGFOBMEANI RELZSF, FARFRERORMARFEZERL DD, &M
BUEEBALATRERICAGEBELHAREL TUES TS5 ND, SHEFER., HRIRED
BEBSLIOCABKHORLICMA, BYEROERRERZMOKEL, ESICEKISACET
IRFEORECZRSinviroFMEROBRERZED -, £, FLICHEE1E8ZERAL. ECFC
DoE- BE. DYRRIBOKG ZER -, F1EHEOBHYRRTIE. ECFCERBMAKIFKIIL
EEOD, BRRBREFRICHESEHEICI) I ZTEZAMPRETL, HIXNORBEULAIBEE R
27,

EEHABREZRET LT A H—ETERNTS, NTHRROLZOORRIFZEZEEATEIREEHK
ODFEMNIXREMA LI ET, FIEMEORRTRIES(CHAIBBEEBIRICECFCEMDES, XAl
IBRHDESOEENTT L., MiREFEBoN T, REG2EABMROMMICATTIZT 22 itsk
BHEFTHD,

T, BROGAZEEIC, B2AREEMEZEEL CinvirtoETI)LZBEL ., SHEAS LT6KET
DHREBRHOLBRERERREL Iz, BREL T, SRBRHA TR EBERBAN T+ THY) ., 68
BREHARBEEEZASNE, BE. ESL2BHEMEROLOICRIIZH#ELTVS, E5ICR
EETHOBYRR TR, MERICDAPTRAND MLZE—IRiTLBEVRETATY MOk
ZAMEL THY ., BoNEBERICKY, RERIRONREEEHBOREY. &V RANZE
KZORINOBEZRN TS, ChSOBRE. MFEXPPMDAMEH., RREEEIRICERE
h3FETH D,

The aim of this research is to develop a new drug-eluting stent (DES) that induces early
endothelialization and provides high anti-thrombogenicity by coating the drug-eluting stent (DES)
with autologous peripheral blood-derived endothelial colony-forming cells (ECFC). In recent years,
while problems such as late stent thrombosis and the side effects of antiplatelet drug dependence
after stent implantation have become issues, this research is positioned as a bridge study towards
the implementation of next-generation stents with high thrombogenicity while ensuring long-term
patency. In fiscal year 2024, in addition to readjusting the research environment and strengthening
the personnel system, we carried out animal experiments and optimized the technology, and also
constructed an in vitro evaluation system that aimed to optimize the processing time for clinical
application. First, we employed a new researcher and established a system for supporting the
isolation and culture of ECFCs and animal experiments. In the first animal experiment, although
the ECFC coating itself was successful, a complication associated with abdominal aortic puncture
caused the mini-pig to die intraoperatively, and the surgical method needed to be revised. By
adding several technical innovations, such as puncturing the abdominal aorta using the open
abdominal Seldinger method and introducing a retractor to secure the surgical field, the third
experiment successfully completed the implantation of ECFC-coated DES in one iliac artery and
non-coated DES in the other, and the pigs survived after the operation. The pigs are currently
being kept for evaluation after two weeks. In addition, with a view to clinical application, we
constructed an in vitro model to explore the optimal application time, and conducted comparative
experiments on cell application at 3 hours and 6 hours. As a result, it was considered that 6 hours
of application was optimal, as the number of cells that adhered was insufficient with 3 hours of
application. We are currently continuing to verify this for further reproducibility confirmation.
Furthermore, in the animal experiments currently underway, we are evaluating the
antithrombogenicity of the stent under conditions where no DAPT or heparinization is performed
after surgery, and we will consider setting the minimum necessary anticoagulation management
period and constructing a more practical clinical protocol based on the results obtained. These
results are scheduled to be used for intellectual property creation, PMDA consultation, and product
strategy planning.
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Forming Cells
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The aim of this research is to develop a new drug-eluting stent (DES) that induces early endothelialization and
provides high anti-thrombogenicity by coating the drug-eluting stent (DES) with autologous peripheral blood-
derived endothelial colony-forming cells (ECFC). In recent years, while problems such as late stent thrombosis
and the side effects of antiplatelet drug dependence after stent implantation have become issues, this research
is positioned as a bridge study towards the implementation of next-generation stents with high thrombogenicity
while ensuring long-term patency. In fiscal year 2024, in addition to readjusting the research environment and
strengthening the personnel system, we carried out animal experiments and optimized the technology, and also
constructed an in vitro evaluation system that aimed to optimize the processing time for clinical application.
First, we employed a new researcher and established a system for supporting the isolation and culture of|
ECFCs and animal experiments. In the first animal experiment, although the ECFC coating itself was successful,
a complication associated with abdominal aortic puncture caused the mini-pig to die intraoperatively, and the
surgical method needed to be revised. By adding several technical innovations, such as puncturing the
abdominal aorta using the open abdominal Seldinger method and introducing a retractor to secure the surgical
field, the third experiment successfully completed the implantation of ECFC-coated DES in one iliac artery and
non-coated DES in the other, and the pigs survived after the operation. The pigs are currently being kept for
evaluation after two weeks. In addition, with a view to clinical application, we constructed an in vitro model to
explore the optimal application time, and conducted comparative experiments on cell application at 3 hours
and 6 hours. As a result, it was considered that 6 hours of application was optimal, as the number of cells that
adhered was insufficient with 3 hours of application. We are currently continuing to verify this for further
reproducibility confirmation. Furthermore, in the animal experiments currently underway, we are evaluating the
antithrombogenicity of the stent under conditions where no DAPT or heparinization is performed after surgery,
and we will consider setting the minimum necessary anticoagulation management period and constructing a
more practical clinical protocol based on the results obtained. These results are scheduled to be used for,
intellectual property creation, PMDA consultation, and product strategy planning.
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