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(C) Stress—strain curves of the PDLSC-
laden collagen hydrogels

(D)Simulated strain distribution in the
middle section of collagen hydrogel
under magnetic stretching showed a
highly uniform mechanical field

(E) SEM micrographs of the Fe304
nanoparticle at low magnification.
Scale bar: 1 um

(F,G,H) SEM micrographs at a high
magnification of Collagen hydrogel,
Fe304 blended collagen hydrogel,
and stretched collagen hydrogel.

\_ Scale bar: 500 nm.

(A)HE staining and

(B)Masson’s trichrome staining of the rat
alveolar bone defects showed the new bone
formation in various alveolar bone defects

and SM-Exo/Matri., respectively

(C)Quantitative analysis of the new bone area
HE staining images and Masson staining
Images were carried out using the Image-Pr
Plus software

proteins including RUNX 2 and OCN. Red
arrows indicate positive brown stained.
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In summary, we used natural collagen to engineer a 3D high biocompatible hydrogel that is effective for applying the mechanical strain via @ E-mail
microscale magnetically stretching the collagen hydrogels. The results revealed strong influences of the 3D strain microenvironment on the characteristics Mermbers

and functions of PDLSC-derived exosomes. Although the matrix strain did not affect morphology, size distribution, and internalization of PDLSC-derived « Youth Committee of Chinese Society of Biomedical
exosomes, the SM-Exo mIRNA expression profile was significantly different from Exo. In vitro studies demonstrated that the mechanical stretching Engineering, Tissue Engineering and Regenerative Medicine

treated with the PBS, Matrigel™, Exo/Matri.

(D)Immumohistochemical staining of osteogenic

showing the newly regenerated bone tissue in the defects
treated with the PBS, Matrigel™, Exo/Matri. and SM-
Exo/Matri., respectively at 3 weeks and 6 weeks of
healing

(C)Quantitative analysis of the regenerated bone volume
fraction within the original defects (BV/TV, %) in
different groups at 3 and 6 weeks of healing
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dramatically enhanced the bioactivity of PDLSC-derived exosomes, as reflected by the improved proliferation, migration, and osteogenic differentiation RESEARCH INTEREST Ccan to know more

of target cells (e.g., BMSCs). Moreover, in vivo studies also revealed that the matrix strain significantly promoted bioactivity of PDLSC-derived exosomes - SeEre
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that facilitated new bone formation and repair of alveolar bone defects by upregulating the protein expression levels of RUNX 2 and OCN.  Mesenchymal stem cells  + Regenerative medicine



