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Hydrogel is a polymer matrix containing a large amount of water. It is similar to extracellular matrix components. It
comes into contact with blood, body fluids, and human tissues without affecting the metabolism of organisms. It

can be applied to bone and cartilage tissues.

bone regeneration mechanical property biocompatibility biodegradability

| 1. Introduction

Hydrogel is a kind of polymer network system with water as dispersion medium and a lot of water in the matrix. It is
insoluble in water due to its special cross-linked structurelll. At the same time, hydrogels are very similar in
physical and chemical properties to most human tissues and consist of polysaccharides and proteins/23],
Hydrogels usually not only do not affect the body’s metabolic processes, but also allow metabolites to pass through
them to be excreted from the body®. They play an important role in regulating cell functions, including cell
migration and binding to cell membrane receptors to transmit signals2. In addition, hydrogels absorb water and
reduce friction and mechanical effects on surrounding tissues®. Therefore, hydrogels with controllable
degradability, biocompatibility, and good mechanical properties have a broad application prospectlZ. The polymer
system of hydrogels can be used for cell transplantation and differentiation, endogenous regeneration, and
biological repair, wound healing, and continuous drug delivery providing a good matrix [, and its three-dimensional
network system can mimic the microstructure of the original extracellular matrix and provide living ecological
conditions for cell survival . In general, the mechanical properties of hydrogels are enhanced with the increase of
polymer concentration, which indicates that the biocompatibility and degradation of hydrogels are lowl2. This
contradiction limits the application of hydrogels in biomedicine. As we all know, the brittleness of hydrogels mainly
comes from irregular structures. Designing a series of high-strength polymer hydrogels with different structures,
such as structures with regular or special networks, has become a solution to this problem2. With the deepening
of research, hydrogels with good physical properties have been developed, which have obtained new applications
in the field of biomedicine and promoted the development of medicine (As shown in Table 1)12. This article
describes the morphology and mechanical properties of hydrogels used in bone and cartilage engineering. The
application of hydrogels with special physical properties prepared by different methods in osteochondral tissue

engineering are discussed.

Table 1. Mechanical properties and examples of several hydrogels [12].
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Materials Tensile Tensile Compressive Compressive

Strength  Modulus Strength Modulus

Tradit:?yr:ji'ozigf’ﬁﬁmork 1-100kPa <100 kPa 10-100 kPa 1-100 kPa
Double network hydrogel12] 10 MPa 1 MPa 60 MPa 100 kPa
Tetra-PEG hydrogel8117] 200 kPa 90 kPa 27 MPa 100 kPa
Topologicall8l 20 kPa - - 350 kPa

Miﬂ;ﬁg;?:g%‘ﬂi;oggr[ﬁ]%re 540 kPa 270 kPa 78.6 MPa -

Nanocomposite hydrogel (211 255 kPa 16 kPa 3.7 MPa 38 kPa
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explored.
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However, as a biomedical material, it only has high strength and activity, and its biological safety and
biodegradability are far from meeting the actual requirements. Therefore, its biological function is an important
index for the evaluation of biomedical materials. Many researchers have tried their hand at related fields. For
example, 3D printing could be used to create defects specific to bone and cartilage to speed up tissue healing.
Simultaneous defect of bone and cartilage is a common disease in clinical practice. The design of a hydrogel that
can repair bone and cartilage defects at the same time is a research direction. Artificial grafts of bone and cartilage
are often difficult to vascularize after implantation, so hydrogels that guide blood vessels could be a solution. At the
same time, bone and cartilage are easy to be complicated with bacterial infection during wound healing, so it may
have a good clinical application prospect to endow hydrogel with antibacterial properties. Although adhesion
hydrogels have been applied in biomedical applications, most hydrogels show good adhesion only in dry
environments, and adhesion can be significantly reduced or even lost in humid environment or underwater
environment due to swelling and the formation of water molecular layer on the surface of hydrogels. Therefore,
underwater high adhesion hydrogels have always been a hotspot and difficulty in this field. The surface
modification on the macro and dynamic key water gel, the combination of regulation and control of dynamic water
gel super molecular functional groups on the surface of the water gel, arrangement, so that it can rapidly with the
substrate surface hydrophobic forces, thus successfully gives rapid and reversible hydrogels underwater strong
adhesion, solved the difficult problem underwater adhesive. Especially in bone and cartilage tissue repair, in the

context of fluid or blood containing potential applications.
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