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it is clear that scaffold-based tissue-engineering strategies are promising for regeneration of injured
fibrocartilage. nevertheless, to find optimal cell sources, optimal biomaterials and optimal

mechanical environment for fibrochondrogenic differentiation, considerable progress has been
made. however, these studies were mainly performed in vitro. there is still a shortage of knowledge

regarding the microenvironment in vivo. it is believed that the mechanical environment plays a
critical role in the differentiation process. since the mechanical environment of the knee is much

different from that of the bioreactor, the engineered tissues in the bioreactor may not be the same
as those that actually exist in the knee. to simulate the mechanical environment of the cartilage cells

in the bioreactor in vivo, the research team developed a microfluidic cell culture chip. in this cell
culture chip, a microfluidic channel was created in agarose hydrogel to create cell-laden

microstructures that were implanted into subcutaneous tissue of nude mice. it was found that mscs
implanted into the microstructures underwent fibrochondrogenic differentiation, whereas this

differentiation process was interrupted when mice were implanted with microstructures without
mscs or with empty microstructures. this study indicated that the mechanical environment in the

bioreactor in vivo can be mimicked by cell-laden microstructures formed in agarose hydrogel. one of
the main challenges in the mechanical environment is the establishment of a well-defined bioreactor

that can mimic the mechanical environment of the knee and respond to these bioreactor-related
cues, in order to produce engineered cartilage for the clinic. the existing bioreactor technology has

been widely used in many aspects of orthopedics, including tissue engineering, and has been proven
to be effective [9].
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exam in the preferences. the purpose of this study was to investigate whether shear stress affects
shear-induced msc fibrochondrogenesis. the hypothesis of this study was that the shear stress

induced by fluid flow will play a role in shear-induced msc fibrochondrogenesis. mscs were exposed
to shear stress in the presence and absence of y27632, and the effects of oscillatory flow on msc

fibrochondrogenic fate were evaluated by means of gene and protein expression analysis and
alizarin red staining. the cells were stimulated by perpendicular and oscillatory fluid flow with a

frequency of 1 hz for 3 weeks. the results demonstrated that shear stress enhanced shear-induced
fibrochondrogenic differentiation of mscs under static culture. the more normal flow direction, the
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more mscs expressed fibrochondrogenic differentiation markers (collagen ii, sox9, and aggrecan).
furthermore, in the shear group, y27632 decreased both the number of cells expressing these

markers and the transcription and protein expression of fibrochondrogenic markers, whereas in the
perpendicular group, the effect of y27632 was not noted. however, there was no significant effect of
y27632 on the expression of sox9 and aggrecan in the oscillatory group. this may be due to the fact

that the frequency of the oscillation was relatively high, leading to an inconsistent effect.
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