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The objective of this project is to develop a pediatric implantable ventricular assist device (VAD).
After this project, we aim to transition the VAD to non—clinical testing to save the lives of children
with severe heart disease. We also plan to expand its application to adult diseases to ensure economic
viability. In addition, we are formulating a commercialization strategy. Because the development of
pediatric VADs requires many advanced technologies, we organized an “All-Japan” medical-engineering
team. This team works to advance device sophistication, resolve technical issues, assess required
medical performance, and explore expanding clinical indications.

In FY R6, we initiated in vivo evaluation of an implantable left ventricular assist device for
children using a compact, magnetically levitated blood pump. We designed and manufactured a prototype

magnetically levitated blood pump for an adult right ventricular assist device and confirmed
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sufficient magnhetic suspension and pump performance, while also initiating in vivo evaluation of an
implantable right ventricular assist device in animal experiments. We modified the winding structure
of the magnetic-levitation motor to reduce the number of drive lines, designhed sensorless control
based on maghetic—field analysis of levitation stiffness and torque, and developed a high—efficiency
control method that adjusts control gains in response to changes in the dynamics of the magnetically
levitated pump. We completed the basic design and fabrication of a transcutaneous information
transmission device and achieved optical data transmission at 313 kbps. We developed a continuous
bending durability tester that allows the driveline to be bent approximately *180° . We applied MPC
polymer coating to the surface of artificial grafts, established an animal experimental system for
antithrombogenic evaluation, and began feasibility assessment. We established assembly methods and
processes that incorporate measures to prevent device shutdowns caused by electrical short circuits
and similar failures. We built a mechanical circulatory system simulator capable of reproducing the
hemodynamic response of the pediatric circulatory system using an ultra—compact pulsatile pump and a
mock circuit that mimics pediatric vascular compliance and resistance. We also constructed a
circulatory system simulator that can reproduce right-sided and biventricular failure using two
pulsatile pumps mimicking the native adult heart, along with mock circuits for vascular compliance
and resistance.

We investigated the current status of pediatric VADs in clinical use in Japan. Between 2015 and 2023,
the Berlin Heart EXCOR was used in 130 cases (mean age: 2 years 9 months; mean support duration: 464
days). All patients required inpatient treatment, and 45% ultimately underwent heart transplantation.
For pediatric VADs, we assumed a target pump size of 40 mm in diameter and 30 mm in height, with a
provisional assist flow target of 1-3 L/min at a head pressure of 60-100 mmHg. For the adult right
heart failure application, we estimated 600-1, 100 eligible cases per year, including those with right
heart failure post-LVAD implantation and arrhythmogenic right ventricular cardiomyopathy. For this
application, the assumed target performance was a head pressure of 0-30 mmHg and a flow rate of 2-5
L/min, within a height of 30 mm and a diameter of 40 mm. For novel therapies, such as partial support
and minimally invasive implantation, the target patient population was defined as those with exercise
intolerance at J-MACS profile 5 or higher, and a design target assist flow of 1-3 L/min was set as
the parameter for the design validity study planned for the following fiscal year. Device performance
and related specifications will continue to be examined.

In FY R7, building on FY R6 results, we improved the magnetically levitated blood pump for in vivo
evaluation. This device enabled 31 days of continuous in vivo operation in animal experiments, meeting
the medium—term goal of evaluating for more than one month. We also produced a revised unit with
enhanced waterproofing. In addition, we developed a second-generation adult right—ventricular blood
pump and confirmed sufficient magnetic suspension and pump performance. Parallel studies included
animal tests with the first—generation right-ventricular pump and MPC—polymer-coated grafts. We
reduced the magnetic—levitation motor’ s power consumption and showed favorable characteristics even
with fewer leads. We implemented a sensorless control algorithm on the device. A new control method
adjusting gains in response to varying blood viscosity and resistance reduced power consumption by
about 25%. We validated increased optical data transmission speed for the transcutaneous device and
designed a compact multilayer control circuit. Bending tests of commercial wires showed breakage
after 36,000 cycles, highlighting the need for dedicated driveline conductors. We evaluated the

pediatric pump in a mechanical circulatory system simulator with a mock pediatric circuit, and the
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first—generation right-ventricular pump in an adult simulator modeling heart failure, establishing a
quantitative device evaluation environment

For the three intended uses—pediatric left ventricular assist device, adult right ventricular assist
device, and blood pump for partial support/minimally invasive implantation (procedures performed with
smaller incisions and tools)—we initiated an assessment of the validity of the design target values
set.

We organized a commercialization working group composed of external experts with practical experience
in fundraising and M&A (mergers and acquisitions), as well as in medical device and pharmaceutical
development, and formulated a commercialization strategy that includes market size analysis,
consideration of startup establishment, and securing development funding through the identification
of venture capital investors.

In summary, all interim objectives were achieved as planned. Moving forward, the project will focus
on validating design target values, continuing device optimization and testing, advancing

commercialization efforts, and preparing for transition to non—clinical testing in the next phase.



