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Application of microcarrier technology in cartilage repairing:
a review

CHEN Yuyan', SHI Tingchun', YUE Xiuyan®

1 College of Automation, Hangzhou Dianzi University, Hangzhou 310018, Zhejiang, China
2 Library of Hangzhou Dianzi University, Hangzhou 310018, Zhejiang, China

Abstract: Cartilage has poor self-recovery because of its characteristics of no blood vessels and high
extracellular matrix. In clinical treatment, physical therapy or drug therapy is usually used for mild
cartilage defects, and surgical treatment is needed for severe ones. In recent years, cartilage tissue
engineering technology provides a new way for the treatment of cartilage defects. Compared with the
traditional surgical treatment, cartilage tissue engineering technology has the advantages of small wound
and good recovery. The application of microcarrier technology in the design of tissue engineering
scaffolds further expands the function of scaffolds and promotes cartilage regeneration. This review
summarized the main preparation methods and development of microcarrier technology in recent years.
Subsequently, the properties and specific application scenarios of microcarriers with different materials
and functions were introduced according to the materials and functions of microcarriers used in cartilage
repair. Based on our research on osteochondral integrated layered scaffolds, we proposed an idea of
optimizing the performance of layered scaffolds through microcarriers, which is expected to prepare

bionic scaffolds that are more suitable for the structural characteristics of natural cartilage.

Keywords: microcarrier; additive manufacturing; osteoarthritis; regenerative medicine; cell proliferation;
gradient scaffold
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Figure 2 Preparation and application of microcarriers.
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Table 1 Examples of microcarriers for cartilage repair

Materials Drugs/factors/proteins/others  Methods Types References

Chitosan/poly(ethylene Chondrocyte Microfluidics Injectable [44]

glycol) diacrylate (PEGDA)

PLGA Diacerein Emulsification Injectable [49]

PEA TAA Emulsification Injectable [50]

B-tricalcium phosphate Chondroitin sulfate Emulsification Combined with scaffolds [51]

PLGA Fluvastatin Emulsification Injectable [52]

Chitosan (CH)-polylactide =~ TGF-p1 Emulsification Injectable [53]

(PLA)/hyaluronic acid (HA)

PLA/hydroxyapatite IGF-1 Emulsification Injectable [40]

Gelatin TGF-B1 Emulsification Injectable [54]

PLGA Chondrocyte Emulsification Injectable [55]

Chondrocyte extracellular ~ Kartogenin (KGN) Emulsification Injectable [56]

matrix (CECM)/poly(lactic-

co-glycolic acid) (PLGA)

Cytodex 1 Human early mesenchymal / Injectable [57]
stromal cell (heMSC)

Natural bionic nanofibrous Bone marrow-derived Emulsification Injectable [58]
mesenchymal stem cells
(BMCSs)

Marine exopolysaccharide = TGF-B1 Microfluidics Injectable [27]

(EPS)

Silk fibroin Adipose derived stem cells Electrospray ionization Injectable [21]
(ADSCs)

Alginate/gelatin Human bone marrow stromal Electrospray ionization ~Combined with scaffolds [35]
cell (hBMSCs)

Bioglass/PLA Human bone marrow stromal Emulsification / [42]
cell (hBMSCs)

PLGA Dexamethasone Emulsification Injectable [47]

Polyurethane Dexamethasone Emulsification Injectable [48]
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PAT- RN 242, IEW] nesfatin-1 XF 141 %
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FURF X LR BOR P R IA R A KN 5
BIRGE G RS2 R 5. Liu 9P R T
A F RIS ZAEA KT (insulin like
growth factor, IGF) AOfzRAK, I A4 /N B
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B3 (transforming growth factor-B3, TGF-B3)
T B A A N I ) 3 0 A T G 2 A A A
RN, TR BREHTE AR ST A= BRER K . 45
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(1) 2 40y 1 5%

TCE TR B R0 G 5 B T A L
TRIT BT, RSN = B A 4 St
HARE AR . EAEARM A EAE 100-300 pm
AR T/ IN R 2R - A, B A% 52 I 40 7R 1A



FREE F/AMHEERAERBRGIEEFHNASREE

AN ST I 5 X A R € R NS a4
S A, A BT 4 e R P B AR KO
5, Wb B e el A, Had &
F1L iR . Bilin Li 268 ok ik 4l A e
HET 3D BIFHIFRRL, NIRRT
PR AT, I3 2ok 0 Ah 5% L i) 2 1 42
Pl B, 4R TS g i PVED R AR
KA S #4522 R R VB 0 A2 e R LR
TR ARV T3 E N 3G, FE O IE B i i
Ky A RIET, 4eRF T BRI, M
FLIETFRAR A FRIR A R R, T
TR B = Y 855 55 7 1 0T LU SCER T PR 25 R Y
A RO, R A B R ERIR 2540 R 41 i
PR A FE AR T R R A3 SR AR T ) 58
PR A T S ) LB A (R S R A
R RTEAL, B A m¥g) A ATE— 3R A Y
PysieR, N, Confalonieri 5™l fE T %
T T 70 i o 2 O 0 0 Y R A LA, 18 R T 7k
AR LRI, oo T ik AR R IR L AR

TN\

Chondrocytes

/ Porous microcarriers

Il\

Microcarriers with\_)

chondrocytes
Dynamic culture
11 BRI ERERR

Figure 11 The use of cell-seeded microcarrier.
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