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Expansion of Mesenchymal Stem Cells by Microenvironmental Simulation

Lou Xiangxin, Yuan Huihua, Bao Min, Zhang Yanzhong*

(Laboratory of Biomimetic Biomaterial for Regenerative Medicine, Department of Bioengineering, College of Chemistry,
Chemical Engineering and Biotechnology, Donghua University, Shanghai 201620, China)

Abstract Nowadays, mesenchymal stem cells (MSCs) have been most commonly utilized in a variety of
cell therapies and tissue regenerations. But how to achieve efficient expansion of MSCs with retained stemness for
clinical application remains a ‘bottleneck’ problem to be addressed in the basic research and clinical treatment. A
growing number of studies have shown that the self-renewal and differentiation of MSCs could be precisely regulat-
ed by their microenvironment in vivo, so precise simulation of the in vivo microenvironment has become a rational
strategy for MSCs expansion. This review aims to summarize the recent advances on simulating stem cell growth
microenvironment to induce MSCs amplification with preserved stemness characteristics in vitro. A comprehensive
understanding of this field may provide guidance for efficient expansion of MSCs to accelerate the application and
transformation of the MSCs in the clinical settings.

Key words mesenchymal stem cells; microenvironment; expansion
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SCHR[18]12505)

A: at low magnification, SEM image of marrow cell-derived ECM before removing cells; A’: high magnification of the ECM made by cultured marrow

adherent cells before cell removal; B: at low magnification, the structure of the ECM after cell removal; B’: high magnification of the ECM image after

cell removal. (Inset) enlargement of high-magnification image after cell removal (modified from reference [18]).
Bl /R B BEERETTE ECMEYHFE

Fig.1 Characteristics of murine marrow cell-derived ECM
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Fig.2 Effect of combination of nanofibrous scaffolds with biochemical factors, biological and physical signals on the stem cells

proliferation, stemness maintenance and differentiation
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1 BSED)FMENS@D) AR N EFFA EMSCsHI EL L (RIS & SRR [47]544R)

Table 1 Comparison of static and dynamic cell culture systems for MSCs expansion (modified from reference [47])

BRI FINA S| PR (S I &5t BYI EERHIE
Culture Bioreactor Ease of Ease of Ease of Mass Shear Main
environment  configuration harvesting monitoring  scalability  transfer stress characteristics
Spatial inhomogeneity, lack
D Static culture S + + + + of non—lnvaswe.samphng,
system lack of automation and poor
monitoring and control
Homogeneous environment,
D Rotary cell - i - - + reproducible, efficient
culture system gas transfer, lack of non-
invasive sampling
Homogeneous environment,
Stirred suspension — i — S i reprod-umble, non-invasive
culture system sampling and shear stress
limitations
Homogeneous environment
Hollow fiber mem- . e
W ++ ++ + + + reproducible, non-stabilized
brane culture system
and uneven mass transfer
Homogeneous environment,
Perfusion-based - - - - - enhanced mass trgnsport,
culture system lack of non-invasive sam-
pling
E]/‘] Tiff 7‘3[48] o ij? TP F&E # %»% 4 l‘ 5 /ﬁ\ J& j( ﬂrl 7“}‘2 i’% ?% 8 Huang WT, La Russa V, Alzoubi A, Schwarzenberger P. Interleukin-

AP IEMSCsik B 25 R B IR0 L Rz ] B 7R 4%
st . BORTF B, PAL AN g8 T BT
Tiv AR AREE R, NS LA L B BT
X 6 PR 2R R AR HEMS Cs R i 2 3
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