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Problems 

•  Donor cells and tissues essential for modern 
medicine 
•  Donor bone marrow (leukemia) 
•  Regenerative medicine requires stem cells 

•  Finite lifetime  
•  Storage and transport 



Limitations 
Ice Osmolarity 

• As ice forms, solute 
concentration changes 

• Water rushes out of the 
cell 

•  Lipid bilayer disruption 
 
•  Internal ice is almost 

always lethal 

•  Ice recrystallization upon 
thawing 



Current Cell Cryopreservation 

		

• Dimethyl Sulfoxide (DMSO) 
•  Toxic at room temperature[13] 

• Frozen in solution 
•  Phenotypic changes 

[13]  G. M. Fahy, Cryobiology, 2010. 



Cell Line 

		

A549 
• Human lung cells 
• Epithelial carcinoma 



Freezing Viability 

		

• 24 well plates 
• Cells are plated for 2 hours 
• Incubated with solutes for 24 hours 
• CPA applied for 10 min then 

removed 
• Placed into passive freezing 

device (-1 ºC/min) for 24 hours 
• Quickly thawed with 37 ºC medium 
• Incubated for 24 hours 
• Counted for viability 



Polyproline 

 
• IRI Activity 

		



A549 Cell Cryopreservation with Polyproline 
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A549 Polyproline Cytox 
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A549 Polyproline Cytox 

		

3 Hours 

Control 18 mg/mL 



Next 

•  Poly-D-proline cytox                                   



A549 Cell Cryopreservation with Polyampholyte 
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A549 Polyampholyte Cytox 
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A549 Polyproline Cytox 

		

1 Hour 

Control 40 mg/mL 



A549 Cell Cryopreservation with Polyampholyte 
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A549 Cell Cryopreservation with Polyampholyte 
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A549 Cell Cryopreservation with Polyampholyte 
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Next 

•  Neuro-2a polyampholyte freezing 
•  DSC polyampholyte solution 
•  DMSO cytox (24 hr) 
•  DMSO and polyampholyte cytox (10 min) 
•  Viability after freezing 
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A549 Cryopreservation with Proline & PVA 
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Next 

•  Live/Dead staining for PVA/proline 
•  DSC PVA/proline solutions 
•  SPLAT solutions 



A549 Proline and Betaine Incubation Proteomics 

		

Betaine Proline 



Next 

•  Betaine freezing 
•  Meet with Juan to discuss proteomics results 

•  Downstream/upstream effectors 
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Extra	bits	in	case	you	need	them.	


