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Supplementary Table 1. Comparison-level methodological details and reported changes in EV output following mechanical stimulation. 

Stimulus type Stimulation mode EV source Isolation method Quantification method Normalization approach 
Stimulated

/control 
Ref. 

direct stimulation compression BM-MSCs Ultracentrifugation Flow NanoAnalyzer N30E  sEV number/cell 4 [1] 

direct stimulation compression HU-MSCs Ultrafiltration；

Ultracentrifugation 

Nanoparticle tracking analysis total particle number 4 [2] 

direct stimulation shear stress C2C12 cells Ultracentrifugation Nanoparticle tracking analysis particles/mL 1 [3] 

direct stimulation shear stress DPSCs Ultracentrifugation Nanoparticle tracking analysis particles/mL 37 [4] 

direct stimulation shear stress HASMCs Ultracentrifugation Nanoparticle tracking analysis particles/mL 4.2 [5] 

direct stimulation shear stress hBM-MSCs Ultracentrifugation Nanoparticle tracking analysis particles/ (5×106) cells 10 [6] 

direct stimulation shear stress HeLa cervical 

cancer cells 

Ultracentrifugation Nanoparticle tracking analysis particles/mL 2 [7] 

direct stimulation shear stress Human red blood 

cells 

Ultracentrifugation; 

exoEasy Maxi 

membrane-affinity column 

Tunable resistive pulse sensing  Concentration was 

normalized to the starting 

supernatant volume 

6.6 [8] 

direct stimulation shear stress HUVECs Ultracentrifugation Nanoparticle tracking analysis particles/mL 1 [9] 



direct stimulation shear stress HUVECs Ultracentrifugation; 

Size-Exclusion 

Chromatography 

Tunable resistive pulse sensing particles/mL 5 [10] 

direct stimulation shear stress MDA-MB-231 

breast cancer cells 

Ultracentrifugation Nanoparticle tracking analysis the number per 10⁶ cells 3 [11] 

direct stimulation shear stress MLO-Y4 Ultrafiltration; 

ExoQuick-TC  

Nanoparticle tracking analysis Not reporte 6.2 [12] 

direct stimulation shear stress MSCs  Ultracentrifugation Nanoparticle tracking analysis particles/mL 40 [4] 

direct stimulation stretch HEK293T Ultraultrafiltration； 

Tangential Flow Filtration  

Nanoparticle tracking analysis particles per cell (×10⁴) 9.8 [13] 

direct stimulation stretch HMEC-1 Ultracentrifugation Nanoparticle tracking analysis particles/mL 2.5 [14] 

direct stimulation stretch MLE-12 cell Ultracentrifugation Nanoparticle tracking analysis normalized to the number 

of live cells 

2 [15] 

direct stimulation stretch SkMCs Ultracentrifugation Nanoparticle tracking analysis particles/mL 11 [4] 

direct stimulation ultrasound   A549 Cells Exoquick-TC  Nanoparticle tracking analysis particles/cell 2.5 [16] 

direct stimulation ultrasound  ADSCs Ultrafiltration Nanoparticle tracking analysis fold change relative to 

unstimulated controls. 

45 [17] 

direct stimulation ultrasound  ADSCs Ultracentrifugation Nanoparticle tracking analysis relative particle 

concentration 

1.5 [18] 



direct stimulation ultrasound  BMSC Ultracentrifugation Nanoparticle tracking analysis particles/mL 3.66 [19] 

direct stimulation ultrasound  BMSCs Ultracentrifugation Nanoparticle tracking analysis Not reporte 1 [20] 

direct stimulation ultrasound  C2C12 myoblasts  Ultracentrifugation Tunable resistive pulse sensing particles/mL 1.4 [21] 

direct stimulation ultrasound  C2C12 myoblasts  Ultracentrifugation Tunable resistive pulse sensing particles/mL 3 [21] 

direct stimulation ultrasound  C2C12 myotubes Exo Quick-TC  Tunable resistive pulse sensing particles/mL 2 [22] 

direct stimulation ultrasound  C2C12 myotubes Differential 

ultracentrifugation 

Nanoparticle tracking analysis particles/mL 2 [23] 

direct stimulation ultrasound  chondrocytes Ultrafiltration Nanoparticle tracking analysis  fold change relative to 

control 

16 [24] 

direct stimulation ultrasound  Human astrocytes Exoquick-TC  Nanoparticle tracking analysis particles/mL 4.14 [25] 

direct stimulation ultrasound  Human 

pharyngeal 

squamous 

carcinoma cells  

ExoCap magnetic capture 

beads CD9 and CD63 from 

JSR Life Sciences  

shown by the CD9 and CD63 

fluorescent intensities of EVs 

 CD9 and CD63 

fluorescent intensities of 

EVs 

4 [26] 

direct stimulation ultrasound  PDLSCs Polymer precipitation Nanoparticle tracking analysis particles/mL 2 [27] 

direct stimulation ultrasound  RAW 264.7 Ultrafiltration Nanoparticle tracking analysis particles/mL 2 [28] 



direct stimulation ultrasound  Schwann Cells Invitrogen Total Exosome 

Isolation Reagent 

exosome protein concentration Not reporte 3 [29] 

direct stimulation ultrasound  U87-MG PureExoⓇ Exosome 

Isolation Kit 

Nanoparticle tracking analysis particles/mL 10 [30] 

indirect 

stimulation 

3D culture hUCMSCs Tangential flow filtration ZetaView PMX-120 in 488-nm 

scatter mode 

particles/cell 6.7 [31] 

indirect 

stimulation 

3D culture hucMSCs Ultracentrifugation BCA protein assay EV-associated protein 19.4 [32] 

indirect 

stimulation 

3D culture U-MSC Tangential flow filtration Nanoparticle tracking analysis the number of EVs divided 

by the number of cells  

20 [33] 

indirect 

stimulation 

osmotic stress APCs Ultracentrifugation Nanoparticle tracking analysis particles/mL 7.5 [34] 

indirect 

stimulation 

osmotic stress APCs Ultracentrifugation Nanoparticle tracking analysis particles/mL 8 [34] 

indirect 

stimulation 

osmotic stress HEK293T Ultracentrifugation Nanoparticle tracking analysis particles/mL 3 [35] 

indirect 

stimulation 

stiffness BMDMs Precipitation-based 

exosome extraction kit  

Nanoparticle tracking analysis particles/mL 5 [36] 

indirect 

stimulation 

stiffness mouse cardiac 

fibroblasts 

Ultracentrifugation Nanoparticle tracking analysis particles/mL 1 [37] 

indirect 

stimulation 

stiffness mouse mammary 

fibroblasts 

Ultracentrifugation Nanoparticle tracking analysis particles/mL 1 [37] 

indirect 

stimulation 

stiffness mPDAC  Ultracentrifugation flow cytometer with a 

small-particle option 

total EVs/mL 1 [38] 



mixed 

stimulation 

mixed stimulation  macrophage Ultracentrifugation Nanoparticle tracking analysis total NTA particle 

count/total cell count 

12.5 [39] 

mixed 

stimulation 

mixed stimulation AT-MSCs the Total Exosome 

Isolation reagent 

Nanoparticle tracking analysis particles/cell 3.7 [40] 

mixed 

stimulation 

mixed stimulation BM-MSCs the Total Exosome 

Isolation reagent 

Nanoparticle tracking analysis particles/cell 1.4 [40] 

mixed 

stimulation 

mixed stimulation BM-hMSCs Ultrafiltration；

Ultracentrifugation； 

16% PEG/1 M NaCl 

Nanoparticle tracking analysis EVs/10⁶ cells/day 2.5 [41] 

mixed 

stimulation 

mixed stimulation BMSCs Ultracentrifugation Nanoparticle tracking analysis total NTA particle 

count/total cell count 

18.2 [39] 

mixed 

stimulation 

mixed stimulation choroid plexus 

(ChP) 

ExtraPEG-based 

differential 

ultracentrifugation 

Nanoparticle tracking analysis particles/mL. 4 [42] 

mixed 

stimulation 

mixed stimulation HEK293T Ultraultrafiltration； 

Tangential Flow Filtration  

Nanoparticle tracking analysis particles per cell (×10⁴) 115 [13] 

mixed 

stimulation 

mixed stimulation hiPSCs (TC‐1133) ExtraPEG-based 

ultracentrifugation 

Nanoparticle tracking analysis total particle number/(50 

mL spent medium) 

23 [43] 

mixed 

stimulation 

mixed stimulation hMSCs ExtraPEG precipitation 

combined with 

ultracentrifugation 

Nanoparticle tracking analysis EVs/cell/2 days 2 [44] 

mixed 

stimulation 

mixed stimulation human blood 

vessel organoids  

ExtraPEG precipitation 

combined with 

ultracentrifugation 

Nanoparticle tracking analysis normalizing EV numbers to 

spent media and cell 

number  

3 [45] 



mixed 

stimulation 

mixed stimulation HUVECs Ultracentrifugation Nanoparticle tracking analysis total NTA particle 

count/total cell count 

9.4 [39] 

mixed 

stimulation 

mixed stimulation NK-92MI cell Ultracentrifugation Nanoparticle tracking analysis particles/cell/day 1.91 [46] 

mixed 

stimulation 

mixed stimulation Schwann cells Ultracentrifugation Nanoparticle tracking analysis particles per T75 flask; 1.5 

× 10⁶ cells and 10 mL 

medium per flask 

1 [47] 

mixed 

stimulation 

mixed stimulation UCM-MSCs the Total Exosome 

Isolation reagent 

Nanoparticle tracking analysis particles/cell 3.9 [40] 

mixed 

stimulation 

mixed stimulation UC-MSCs Ultracentrifugation Bradford assay exosomal protein 

(μg)/original conditioned 

medium (mL) 

7.5 [48] 

mixed 

stimulation 

mixed stimulation WJ-MSCs Ultracentrifugation 

followed by OptiPrep 

iodixanol density-gradient 

ultracentrifugation 

Nanoparticle tracking analysis particles/cell 6 [49] 
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