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[ Abstract] It is difficult for the articular cartilage to self-heal any damage it may incur due to its lack of nerves
and blood vessels. Development in stem cell technology provides new prospects for articular cartilage regeneration.
Currently, stem cells from different sources and their diverse applications have demonstrated different degrees of
therapeutic effect and potential in articular cartilage repair. However, stem cells are highly sensitive to their
microenvironment. Therefore, more and more researchers are focusing their attention on regulating stem cells and thus
accelerating cartilage regeneration through the biomimetic microenvironment constructed by biologically functional
scaffolds. We reviewed in this paper the sources of the stem cells used for cartilage repair, the application method of these
stem cells, as well as the therapeutic effect, mechanism and limitations in the application of stem cells synergizing with the
biomimetic microenvironment in promoting articular cartilage repair and regeneration. We hoped to provide suggestions
for practical clinical research in the design and improvement of biofunctional cartilage repair scaffolds that synergize with
stem cells.
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Fig 1 Three elements of tissue engineering articular cartilage

TGF-f: Transforming growth factor-f; BMP-2: Bone morphogenetic protein-2; IGF: Insulin-like growth factor.
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Table 1 Strengths and weaknesses of chondrogenic differentiation of different mesenchymal stem cells

Cell source Advantage

Disadvantage References

Bone marrow mesenchymal stem

cell (BMSC) treatment of cartilage damage.

Adipose derived mesenchymal stem ADSC is widely derived and easy to obtain, can secrete a
variety of cytokines, and has high proliferative capacity

cell (ADSC)

One of the most common and effective sources for the

Clinically, it is relatively difficult to extract
BMSCs, and the sampling process is highly
invasive, while the amount is limited.

[18-20]

The chondrogenic potential islower than that of [21-22]
BMSCs.

and multidirectional differentiation potential.

Human umbilical cord derived
mesenchymal stem cell (hUC-
MSC)

Umbilical cord blood mesenchymal
stem cell (UCB-MSC)

Synovialmesenchymal stem cell
(SMSC)

capacity.

other sources.

hUC-MSC is easy to isolate and culture, and has less ethical
issues, painless harvest process, high cell proliferation,
broad differentiation potential and low immunogenicity.

Noninvasive collection, showing very high proliferative

SMSC has greater chondrogenic potential than MSC from

Most of them are allografts. [23-24]
Most of them are allografts. [25-26]
SMSCis difficult to extract and there is only [27]

limited research.
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Fig 2 Application of scaffold-free stem cells in articular cartilage repair

A: Direct intraarticular injection of stem cells; B: Co-injection of auxiliary active ingredients; C: Microfracture, utilizing endogenous stem cells; PRP: Platelet rich

plasma.
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