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Chinese Cardiovascular Innovation Progress and Exploration of Platform Construction
Li Shen

Department of Cardiology, Zhongshan Hospital, Fudan University, Shanghai

Chinese domestic medical device market has developed rapidly in recent years. The demand for research and development
of medical devices for a variety of cardiovascular and peripheral vascular diseases is strong, and medical device innovation
has a better external environment. Cardiovascular intervention doctors need to change their thinking, make full use
of the advantages of the current innovation environment and their position as the research and development center of
innovative devices, as clinical demand proponents, technical innovation facilitators and inventors, clinical experiment
performers, users of listed products and New clinical needs advocates to promote the process of continuous innovation of
medical devices. To achieve this goal, the China Cardiovascular Doctors Innovation Club (CCI) was established four years
ago under the auspices of Academician Ge Junbo, providing services and platform to doctors and businesses through
the Innovation Institute-Innovation Competition-Innovation Forum-Innovation Cooperation-Innovation Incubation model,
and strengthen the combination of medical and industrial, aiming to promote the integration of innovative resources and
build an innovative ecosystem of Chinese doctors. At present, with the support of the CCI platform, nearly 200 innovative
students from different backgrounds have been trained; start-up companies owned by more than 10 innovative students
have been encouraged; A number of outstanding innovative products such as Xinsorb fully degradable coronary stents,
CryoFocus hypertension cryoablation catheters, and ValveClamp mitral valve clamps have been developed and entered
the stage of marketing or clinical research. In the future, CCI will continue to provide innovative support for clinicians and

businesses.
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Current Status and Challenges of Minimally Invasive Interventional Valves and Stents
Yunbing Wang

National Key Laboratory of Biological Materials, Sichuan University

In the development of various cardiovascular disease treatment materials and devices, minimally invasive interventional
heart valves and stents are the two key development directions in this field. At present, the research of heart valve
disease treatment equipment mainly focuses on the development of new minimally invasive interventional heart valve
products with pre-installation, anti-fatigue, anti-calcification and tear resistance. In the field of minimally invasive
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interventional vascular stents, in addition to the continuous optimization of traditional metal drug-coated vascular stents,
fully absorbable vascular stents are at the forefront of development. After completion of vascular repair, such stents can
be gradually absorbed by the tissue, reducing the long-term stimulation to blood vessels and inflammatory reactions,
reducing the duration of dual antiplatelet drugs, and does not affect future re-intervention. In recent years, international
and domestic breakthroughs have been made in the research and preparation of fully degradable polymers and metal

stents.
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Studies on Degradation Behavior and Biological Properties of Fully Degradable Zinc—Based Alloy Vascular

Stent Materials
Guixue Wang

School of Biological Engineering, Chongqging University

In this study, a new type of hot extruded Zn-Mg-Cu alloy was obtained, which was proved to be Zn-0.02Mg-0.02Cu alloy.
2) Subcutaneous implantation test of rats showed that the zinc-based alloy has good histocompatibility, no obvious
inflammatory reaction, and strong antibacterial activity against Escherichia coli and G. aureus. 3) The zinc-based alloy
vascular stent was implanted into the carotid artery of New Zealand white rabbits for 6 months. The corrosion was slow
and no obvious intimal hyperplasia was observed. After 6-12 months, the corrosion accelerated, but no serious intimal
hyperplasia occurred. Macroscopic evaluation of histopathology and organs showed no significant accumulation of
degradation product and systemic toxicity in animal organs throughout the stent implantation period. 4) The up-regulation
of p53 and Bax genes and the down-regulation of the corresponding Bcl-2 gene in this study may be one of the key
mechanisms for the apoptosis of SMCs induced by zinc-based alloy extracts. In summary, this study obtained a ternary
zinc-based alloy by alloying and heat treatment techniques. We proved that the zinc-based alloy material and vascular
stent have good antibacterial, biocompatibility and degradability through in vitro and in vivo tests. The basis for the
development of a new fully degradable zinc alloy vascular stent is provided.
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New Cardiovascular Stent Material Research
Ke Yang

Institute of Metals, Chinese Academy of Sciences

Copper is an important trace metal element in the human body, which exerts various biological effects and is particularly
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beneficial to the cardiovascular system. Medical research has shown that trace copper can promote biological functions
such as endothelialization, inhibition of smooth muscle cell proliferation, and anticoagulation, which are beneficial to
reduce the incidence of in-stent restenosis (ISR). Based on this research, a new type of cardiovascular scaffold material
(316L-Cu, L605-Cu) with its inhibitory ISR function was developed by adding an appropriate amount of copper to the
existing cardiovascular scaffold material (316L stainless steel, L605 cobalt-based alloy). . A large number of in vitro and in
vivo experimental studies have shown that the new copper-containing metal materials have a positive effect on reducing
the occurrence of ISR, and it is expected to become a new generation of metal-ceramic scaffold materials with biomedical
functions for clinical application.
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A Novel Transcatheter Tricuspid Valve Repair System
Denggiang Jia
Beijing Qiaditai Medical Equipment Technology Co. Ltd..

A novel transcatheter tricuspid valve repair system is an innovative medical device introduced by Beijing Kaditai Company
through technology introduction, self-digestion and improved transcatheter interventional tricuspid valve repair. It is
inspired by the known tricuspid regurgitation surgery method. Through the ingenious anchoring mechanism design, the
anchor plate can be transported, folded and locked through the catheter, which can realize the treatment of the tricuspid
regurgitation patient through the catheter without traditional operation, and provide a new type of feasible and minimally
invasive protocol. This viable treatment plan completely avoids the high risk and major trauma caused by surgery. This
product has urgent clinical application needs and broad market prospects.
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Construction of Small—Caliber Tissue—Engineering Blood Vessel in vitro Bioreactor
Zhanyi Lin
Guangdong Provincial People's Hospital

The report will combine the research work carried out in our laboratory to review the current state of small-diameter tissue
engineering vascular construction in vitro bioreactor conditions, including seed cells, scaffold materials and construction
environments. The report will present the results of our team's research on the microstructural structure of the vessel
wall based on non-linear optical microscopy and introduce the histological changes in the process of tissue engineering
vascular construction. The report also proposes the basic requirements for the evaluation of tissue engineering vascular
materials based on the characteristics of vascular materials. Finally, according to the requirements of regenerative
medicine, the future development of small-caliber tissue engineering blood vessel in vivo experiments is proposed.
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Construction of Bionic Structural Small Vessel Stent
Yizao Wan

East China Jiaotong University

The intima of the blood vessels in the body is composed of disordered reticular fibers. It is particularly important that the
dimensions of the fibers and pores are on the scale of nanometers (1 - 100 nm) to submicron (100 - 1000 nm). In addition,
the cell surface receptors are nanostructures, and the cell surface functional domains are also nanoscale; the interaction
between many biological functional molecules, extracellular matrix components, and cells occurs at the nanoscale, which
directly affects the behavior and function of the cell. Therefore, we have reason to speculate that this nano/submicron
structure is likely to be directly related to its antithrombotic function. To this end, the subject goes deep into the nano-
level, constructs a small blood vessel stent with high structure bionics, studies the in vitro and in vivo behavior of the
stent, and tries to find a new way for the rapid endothelialization of small blood vessel stent.
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Application Potential of Bacterial Nanocellulose in Biomedical Field
Feng Hong

East China University Bacterial Nanofiber Manufacturing and Composite Technology Research Base

Bacterial nano-cellulose (BNC) is mainly synthesized by Acetobacter, which has the same chemical composition as plant
cellulose, but has a unique three-dimensional nanofiber network structure, high purity, large specific surface area and
good biocompatibility. Such characteristics have broad application prospects in the fields of dressings, artificial skin,
cartilage tissue engineering scaffolds, and artificial blood vessels. We have taken the lead in internationally reporting the
feasibility of using bacterial nanocellulose dry film to prepare antibacterial dressings and using the high level of water
retention characteristics of the material to develop products such as infant antipyretic stickers. For the first time, a
bioreactor with independent intellectual property rights was constructed, and two kinds of BNC small-caliber artificial
blood vessels with smooth inner and outer surfaces and dense and uniform structure were efficiently prepared by static
and dynamic microbial culture techniques. This report focuses on BNC small-caliber artificial blood vessels, as well as
research progress in the direction of BNC antibacterial hemostatic absorbable materials and functional dressings.
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Clinical Application of Absorbable Stent in the Inferior Knee Artery
Deyuan Zhang

Xian Jian Medical Devices Co.Ltd.

To review the various interventional therapies and limitations of the inferior knee artery stenosis or occlusion lesions; the
current clinical trial results of all absorbable stents in the inferior knee artery and the use of polylactic acid, polycarbonate
and magnesium alloy stents for the lower knee artery; To introduce the basic design idea and performance of the iron-
based absorbable (IBS) stent, whose long specification, high support force and good handling are especially suitable for the
characteristics of the knee lesion. Finally, the experimental scheme of the IBS iron-based stent in the clinical trial of the
inferior knee artery is briefly described.
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Engineered Myocardial Tissue Construction Technology
Junjie Li
Tianjin University Institute of Chemical Engineering

Myocardial infarction is one of the major diseases that seriously threaten people's life and health. Traditional oral drugs
and coronary artery bypass surgery can alleviate the symptoms of myocardial infarction and ischemia to a certain extent
and improve the quality of life of patients. However, for patients with end-stage heart disease, the therapeutic effect
needs to be further improved, and new treatment strategies need to be developed urgently. In recent years, myocardial
tissue engineering based on stem cells and scaffolds has provided a new therapeutic strategy for the repair of damaged
myocardium and has become a frontier and hotspot in the treatment of myocardial infarction. Seed cells, scaffold materials
and tissue construction are the basic elements of myocardial tissue engineering. At present, many advanced research
achievements have been made. However, there are still some problems to be overcome, such as inadequate simulation
of the composition, structure and function of natural myocardium, which leads to poor integration between engineered
myocardium and host myocardium, and limited repair effect. In this study, a series of scaffolds were developed to
simulate the composition of natural cardiac extracellular matrix and to adapt to the mechanical and electrophysiological
characteristics of cardiac diastole and contraction. On this basis, the engineered myocardial tissue was successfully
constructed using cardiac myocytes and brown adipose stem cells as seed cells. The structure and composition of scaffolds
were identified to regulate the biological behavior of cells and the related molecular mechanisms. The development and
maturation of engineered myocardial tissue in vitro were explored. In vivo transplantation experiments have proved that
the developed scaffold materials can effectively reduce the size of myocardial infarction and improve cardiac function,
showing great application prospects in the treatment of myocardial infarction.
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