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Why Does This Matter?

Healing Tissues is complex

Spheroids are 3D models of tissue

ECM directs how cells grow, 
organize, and respond to forces Decellularized spheroids; exposing 

the ECM framework that guides tissue 
repair and regeneration.

What We’re Trying to Learn
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Applications

• Bone and cartilage regeneration.

• Treatment of liver, kidney and 
cardiovascular diseases. 

• Wound healing.
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Decellularization

Isolating the ECM

1% Agarose (w/v)

Autoclave

Plate coating

MSC 
culture  
overlay

Agarose-coated well plate Xeno-free 3D MSC spheroid 

20 mM NH₄OH, 0.5% 
Triton X-100 plus 

protease inhibitors 

Followed by DNase I 
treatment (50 KU)
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Vx= (V2+V4) - (V1+V3) = 0
Vy= (V1+V2) - (V3+V4) = 0
Sum = V1+V2 + V3+V4

Vx= (V2+V4) - (V1+V3) < 0
Vy= (V1+V2) - (V3+V4) > 0
Sum = V1+V2 + V3+V4
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Optical Tweezers Overview
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Fc Calibration / Trap Stiffness
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Through masking we can 
reduce peaks from noise

Fitted Corner 
Frequency of 
31.219 ± 2.2 Hz

Trap Stiffness
3.89 ± 0.3 pN/μm

Po
w

er
 S

pe
ct

ru
m

 D
en

si
ty

Power Spectrum Density Pre-Mask
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Bead Injection / Next Steps

Now we move to extract the viscoelastic properties of MSCs
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