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experienced throughout the progression of the frozen interface can be found in Figure 6.  

As shown, at X(t) = 2000 µm the 3D STR underwent approximately 100% larger 

deformation at ~5 µm/s than the 2.5D ET and 3D CTR ET at ~1.5 µm/s [17].  As the 

frozen interface progressed towards the 4°C reservoir, the deformation rates and 

dilatation for became more similar, indicating only a larger deformation was experienced 

in the 3D STR near the - 20°C reservoir. 
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Figure A 3: Averaged vector fields measured using Particle Image Velocimetry from the 

experimental runs (n ≥ 3) for each corresponding group.  The vector fields are located 

when the phase change interface is located at X(t) = 2000 µm.  
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Figure A 4: The actin structures (shown in green) of each configuration, 3D CTR (bottom 

row), 3D STR (middle row) and 2.5D (top row) at X = -2.5 mm (left column) and X = 3.5 

mm (right column). Images taken at 20X magnification at X = 0.5 mm.  Scale bar is equal 

to 100 µm. 
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Figure A 5: The frozen interface location with respect to time as it progressed during 

tissue freezing on the controlled temperature platforms for the experimental groups 2.5D 

(A)  and 3D STR (B). (n ≥ 3). 

 

 

 

Figure A 6: Images of the progression of the frozen interface at approximately X(t) = 

2000 µm as it progressed during tissue freezing on the controlled temperature platforms 

for the experimental groups of 2.5D (A) and 3D STR (B)The white dots result from the 

quantum dots within the cells or the fluorescent microspheres respectively.  Scale bar is 

equal to ~1 mm.  
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Figure A 7: Averaged vector fields measured using Particle Image Velocimetry from the 

experimental runs (n ≥ 3) for 2.5D (A) and 3D STR (B).  The vector fields are located 

when the phase change interface is located at X(t) = 2000 µm.   

 

 

Figure A 8: Physics controlled mesh generated by COMSOL.  
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