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Development and Applications of Polymeric Biomimetic Tissue Adhesives
WU Keke, ZHAO Yitao, WU Min, LI Yue, HU Zhiqi, LU Zhihui, GUO Jinshan
Journal of Functional Polymers, 2021, 34(2) : 93-113.

Biomedical/tissue adhesives are commonly used in the repair and regeneration
of topical and internal wounds on soft and hard tissues such as skin, heart, blood
vessels, teeth and bone. However, achieving strong wet adhesion and cohesion
strengths remains a critical roadblock for clinical translation. Learning from the
adhesion strategies of various animals and plants in nature, scientists developed a
series of biomimetic tissue adhesives with enhanced wet adhesion strength.
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Development and Applications of Polymeric Biomimetic Tissue Adhesives
WU Keke, ZHAO Yitao, WU Min, LI Yue, HU Zhiqi, LU Zhihui, GUO Jinshan
Journal of Functional Polymers, 2021, 34(2) : 93-113.

This review summarizes the development of various
polymeric  biomimetic medical/tissue adhesives
and their applications in surgical wound adhesion,
daily wound care, chronic wound regeneration, bone
fracture fixation and other soft/hard tissue repair/
regeneration, as well as local drug delivery and in
situ therapy. The future development trend of tissue
adhesives is also prospected.
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Progress in Functionalized Polyethersulfone Membranes
ZHANG Xiang, ZHAO Weifeng, ZHAO Changsheng
Journal of Functional Polymers, 2021, 34 (2) : 114-125.

Traditional polyethersulfone (PES) membranes face some drawbacks during the applications, such as unsatisfied blood
compatibility and unchangeable permeability and selectivity. In order to solve these problems, many modification methods
were proposed and the modified PES membranes were endowed with various functions, such as anticoagulation, antifouling,

antibacterial, adjustable permeability as well as improved adsorption performance.
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Traditional PES membranes Functionalized modification zed products

\! @ Unsatisfied blood compatibility . @ Bulk modification ® Anticoagulation
@ Unchangeable permeability and ® Blending e Antifouling
selectivity @ Surface modification ® Antibacterial

......... ® Adjustable permeability
e Improved adsorption

Advances of Biomedical Polymeric Materials in Dentistry and Its Industrialization
XU Xinyuan, SUN Hui, LI Jianshu
Journal of Functional Polymers, 2021, 34 (2) : 126-143.

Here is a summary of the applications of polymer
materials in dentistry such as prevention medicine,
restoration medicine and regenerative medicine.
Furthermore, this paper reviews the existing
problems and cutting-edge research directions,
and prospects for the future development and
commercialization of medical polymer materials in
the dental field.

Bionic tissue

Medical Speciality Polymer Polyether Ether Ketone Implant and Its Surface Interface Engineering
MAO Yurong, SUN Jiamin, ZHOU Xiong, LIAN Xiaoke, YANG Weizhong, DENG Yi
Journal of Functional Polymers, 2021, 34(2) : 144-160.

oy cepair D entey
Polyether ether ketone (PEEK) and its composites are <« g,
potential materials for the treatment of bone defects, ication of 5,
but its surface hydrophobicity and biological inertia Lo o 56‘4— %2
limit its application in biomedical science. In this fg’ %‘%
paper, various modification strategies for improving £ %’

the biological activity of PEEK and the application
status and prospect of PEEK-based materials in the
biomedical field are reviewed.
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Advances in Protein-Based Biomaterials for Biomedical Applications
SHI Qiankun, WANG Yupeng, ZHANG Hao, ZHOU Dongfang

Drug delivery
Journal of Functional Polymers, 2021, 34(2) : 161-171. &
&
s Nanoparticl “
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for clinical and potential preclinical biomedical o
applications including tissue engineering, Protein-based -
bioelectronics, drug delivery, wound healing, Foams biomaterials Microfibers
nutraceuticals and pharmaceuticals.
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Construction Strategy and Research Progress of Anticoagulant Surface of Medical Polymeric Materials
LUAN Ke, BAN Yu, SHI Dean, SHI Hengchong
Journal of Functional Polymers, 2021, 34(2) : 172-181.

This review introduces main anticoagulant coating

. . G
strategies on the surface of polymer materials in the \’?;‘-\“g A lymeps
. . . .. o @ Oatin, &,
medical field. They are PEG coating, zwitterionic Se R o%&
| ina. slip surf ina. heparin sodi §5 B %
polymer coating, slip surface coating, heparin sodium S8 Anticoagulant 2 B

coating strategy

salt surface coating, anticoagulant drug coating, NO
coating, EC coating and composite coating.

Recent Progress in Antioxidant Hydrogels
CHEN Peng, YANG Fengying, GU Zhipeng, LI Yiwen
Journal of Functional Polymers, 2021, 34 (2) : 182-194.

The antioxidant hydrogels are regarded as a class of promising materials in biomedical applications due to its unique biomimic
properties (such as ECM similarity, directing bio-behavior, fluid maintaining or drug carrying) and multiple ROS balance
biofunctions including ROS scavenging, endogenous enzymes regulation and/or cytokine expression regulation.
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Development and Applications of Polymeric Biomimetic Tissue Adhesives

WU Keke!, ZHAO Yitao', WU Min!, LI Yue?, HU Zhiqi?, LU Zhihui!, GUO Jinshan!
(1. Department of Histology and Embryology, School of Basic Medical Sciences, Southern Medical University, Guangzhou
510515, China; 2. Department of Plastic and Aesthetic Surgery, Nanfang Hospital of
Southern Medical University, Guangzhou 510515, China)

Abstract: As a potential substitute of surgical suture for wound closure use, biomedical/tissue adhesives can be widely used
in the repair/regeneration of wounds on soft/hard tissue such as skin, viscera, cardiovascular, bone and teeth, possessing a
broad market prospect. However, it is still a challenge for the science community to produce strong adhesion to tissues at wet
state. To address this problem, scientists developed a series of biomimetic tissue adhesives by imitating the adhesion strategies
of various animals and plants in nature. In this review, the development of various polymeric biomimetic medical/tissue
adhesives and their applications in surgical wound adhesion, daily wound care, chronic wound regeneration, bone fracture
fixation and other soft/hard tissue repair/regeneration, as well as local drug delivery and in situ therapy are summarized in
detail. The future development trend of tissue adhesives is also prospected, including their application potential in the field of
medical cosmetology.

Key words: biomedical/tissue adhesive; biomimetic; adhesion; tissue repair/regeneration; medical cosmetology
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Fig. 1 Biomimetic tissue adhesives and their applications
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mechanism of glutamine transferase-catalyzed adhesivers
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Fig. 7 Chemical structure of various polyphenols in natural plants and drinks!*”
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Fig.9 (a)Image of sandcastle worms; (b) Glass beads can also be used by the worms for building shells(1), the adhesive between glass
beads(Il), the initially white glue turned brownish after protein secretion(111), the final adhesive has a porous, foam-like structure(IV);

(c¢)Chemical composites of cationic Pc2 and anionic Pc3A”!
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Fig. 10  Hierarchical structure of gecko: (a) Optical image of gecko; (b) Enlarged picture of gecko toe; (¢) SEM image of bristle arrays; (d)
SEM diagram of a single bristle; (e) SEM image of the finery branches of the bristles!”
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Fig. 11 (a) Image of an octopus sucker; (b) Aacetabular structure of an octopus; (c¢) Adhesion process of octopus
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Fig. 12 (a) Ivy shoots attached to the wall(Rich adventitious roots observed in the area circled in yellow); (b) AFM image of the purified ivy

nanoparticles; (c) Crosslinking and adhesion of ivy nanoparticles®”
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Fig. 13 (a) Photograph of slug; (b) Ejection of capture slime by the animal after provoking defensive behavior; (¢) Photograph of pads of a
§L100]

tree frog and SEM images of hexagonal structures on its pad:
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