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Application of Regenerative Medicine for Bone Regeneration and Oromaxillofacial Functional Restoration:
The Latest Researches and Perspectives

Xinquan Jiang

Shanghai Jiao Tong University

Cranial-maxillofacial skeleton plays important physiological roles for its structural and functional specificity. Tumor,
inflammation, trauma, congenital diseases can lead to the large bone defects of maxillofacial, seriously affecting the
physical and mental health of patients. Regenerative medicine provides new ideas for oral functional restoration. Our
team focuses on bone regeneration and oromaxillofacial functional restoration, combined with regenerative medicine and
traditional prosthodontics. In this presentation, we will systematically summarize our research results on optimization
and modification of osteo-inductive biomaterial, exploration and application of osteo-inductive factors, optimum selection
of jaw seed cells. In our latest research, we have successfully adopted magnetic technology to control growth-factor-
immobilized multilayer cell sheets for complex tissue regeneration. At the same time, we have been working to explore the
bone development mechanism to build 3D culture system for vascularized bone regeneration.

Furthermore, we actively promoted clinical transformation by integrating stomatology, regenerative medicine, materials
and other disciplines. In recent years, our research group actively carried out the clinical trials of CPC/BMP-2 bioactive
scaffold for alveolar ridge site preservation, as a basis for the follow-up National key research program during the 13th5-
Year Plan and innovative research group project of NSFC. In future, our team will focus on the maxillofacial bone
regeneration and collaboratively promote clinical transformation and application, aiming to achieve individual scaffold
design, precise targeted delivery of drugs, together with the enrichment and recruitment of stem cells simultaneously.
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Development Strategy and Industrialization of Tissue Engineering Products
Yongjie Zhang

Xi'an Institute of Tissue Engineering & Regenerative Medicine

With the rapid development of tissue engineering and regenerative medicine technology, many new technologies have
been applied in the field of tissue engineering and regenerative medicine technology and product development. Tissue-
engineered skin, cornea, cartilage, bone, heart, kidney, ear and so on can be successfully prepared in vitro. It has explored
a new way for the repair of tissue and organ defects to completely change the traditional therapeutic Patterns and improve
people's quality of life and life health level.

With the research and development process of tissue engineering products to comply with ISO13485:2016, YY/T0287-
2017 and other standards of design and development procedures, we must complete the product project, planning,
input and output of design and development, as well as design data or requirements for verification and validation. Only
in accordance with the procedures prescribed by the regulations can the products be approved by NMPA. At present,
according to the regulations, tissue engineering products enter the clinic in three ways: biomaterial scaffolds (medical
devices), tissue engineering products containing allogeneic living cells or growth factors (drug and device combination
products), and personalized tissue engineering products containing autologous/stem cells (medical technology).

At present, the industrialization of tissue engineering products is still based on manual operation, and the quality is
difficult to be stable, which restricts the large-scale and industrialized production. It is necessary to focus on solving
the key technical problems of automation, standardization and on-line monitoring in large-scale production of tissue
engineering products, developing special production equipment, automated robots and other automatic equipment for
tissue engineering products; It is necessary to develop advanced engineering technology, such as high accuracy prototype
and tissue printing technology for the manufacture of tissue engineering products, to ensure the stability and qualified
rate of tissue engineering products production for them closer to normal organizational structure and normal physiological
functions. It is necessary to establish corresponding technical standards, access standards and ethics are the guiding
principles. Finally, we should develop a series of tissue engineering products from three levels: product, technology and
standard, accelerate the improvement of independent innovation ability and regenerative medicine level in the field of
tissue engineering, and cultivate and develop new industries.
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Regulation of Osteoclast in Bone Regeneration
Shiwu Dong

Third Military Medical University

Since osteoclasts act as “initiators” in the bone regeneration by using tissue engineering bone (TEB), the concrete
regulatory elements and procedure are needed to be discussed. We have focused on osteoclasts fusion and take many
methods to inhibit it so as to treat the bone related osteolysis diseases due to the excessive bone resorption activity. Firstly,
we found that miR-18a could negatively regulate the expression of LXR so that the strongly suppressive effect of osteoclast
fusion in vitro is detected. Administration of mir-18a inhibitor could prevent estrogen deficiency induced osteoporosis.
Secondly, cordycepin could promote bone mineral density in osteoporotic mice through inhibiting osteoclastogenesis by
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scavenging ROS production by suppressing Nrf2 expression and inducing FoxO1 activity. Furthermore, enzymatic activity
of pH-sensitive cerium oxide nanoparticles (CNPs) change from anti-oxidative to oxidative in bone resorption lucana, which
accelerate the activation of osteoclastogenesis and induce mature osteoclast apoptosis, the osteogenic differentiation is also
promoted at the same time. These researches will be a great benefit to develop a type of “Osteoclastic Functional-TEB” .

S05—04 3
AN R b 12 5 R e P AL s
BEHE]

Wik

Email: fanhm@nwu.edu.cn

120 LA T AN R SRS A T AN I R IR T A AL I S o A ER 50628 7S PET SR IR By, WIGHR AT 0 L B A 5
P TERCATEIRE S T BURE R ARG A PR SO b I S, TR TR ERAA B AR R T AR R
FEE AL T AT rT SRR SEHRAE B ML BN E ARSI SRTAT, A% 55 IR SRR A7 A4 1 s B 7 R o RS AR B it
MR, EEAAE: B AOREAR R T X A R PR, AR B RS 73R i A 2 s At R EEE L AN L, §
BN YOR AR S REAR, AWM R, MEAKNRRRE. 4K, RATIEAMIORA L AR P A Mk %, KR
ORI AT, DR T VLR TR AR AR W UIE B e DR AR R I BRI B AROR BRARARATRY SRS T AR S BRIl A K B A A R
XEAEERE IR, SR T IR A SR A MR . FEIX AN b, BATR AT T2 $IR(E S TR RGN R ke AL
# ( -FVIO) AT TAMAR L m . WIoRMl, Wi A el B st mi 1], w2 biidte, BARSMARR 3 Rk
R PR ML B B . -FVIO RiHbRid i) BMSCs TN MEAE RSk )9 34 S 1 s RN B ANMUR IR . BEAh, 207 il §§
SULGMEH R AL T, HKiE 10 o AWFEEH 0 W RAET AR B AR AE TR ie 2. BTG E il — P e 4R AL 8kE

WEE, TRRRA T BT AR A A A ISR, S AT DRI 5 S A T Ak AR S B A

Efficient Magnetothermal Labeling of Stem Ccell Using Gamma—FVIO for in vivo Single Cell MRI

Tracking
Haiming Fan
Northwest University

The development of the noninvasive, ultrasensitive imaging modality for in vivo cell tracking is critical for assessing the
treatment efficacy of transplanted stem cell and its clinical transformation. Among various clinic imaging techniques
such as fluorescence, positron emission tomography (PET), MRI has been considered as a promising approach for in vivo
cell tracking as a result of its deep tissue penetration, high spatial resolution (~50um) and tomographic capabilities, long
effective imaging window and the absence of harmful ionizing radiation. To visualize the grafted cells by MRI, the labeling
of contrast agents were usually required, in which the iron oxide nanoparticles (IONPs) were widely used. Although rapid
development in both MR contrast agents and imaging technique has largely relieved the anxiety of low sensitivity of MRI,
the long-term and ultrasensitive MRI tracking of grafted cells is still unmet challenges, which has been largely constructed
by the cell-labeling methods. In this talk, we report a new magnetothermal labeling method using -FVIO. Beneficial
from the high T2* relaxivity and high SAR, this method achieved high uptake of IONPs, 3 times higher than traditional
endocytic process. The labeled BMSCs can be in vitro and in vivo visualized by MRI at single-cell level. In addition, the
results also show in vivo MRI tracking of transplanted BMSCs for 10 weeks. This study provided a new labeling method for
ultrasensitive and long-term MRI cell tracking, which is also useful for future precise MR tracking of other cells critical to
the disease treatment.



