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The membrane of a cell, often compared to a dynamic city border, carries out an in-

tricate dance of controlling entry and exit, guarding the valuable life processes occurring 

inside. Lipids and proteins are essential components of cell-surface membranes [1]. The 

dynamic remodeling of cell membranes and its underlying mechanisms have been exten-

sively studied [2]. In this Special Issue, our focus shifted to understanding the subtleties 

of this border control—its structure, function, and more—through the lens of biophysics. 

This editorial aims to encapsulate key findings presented in the four original research pa-

pers and two comprehensive reviews featured in this issue, drawing common threads and 

envisioning future paths for this exciting field. 

The four research papers presented in this Special Issue delved into the profound yet 

intricate relationship between biophysics and cellular functionality, with a particular em-

phasis on cryopreservation of cells and the lipid behavior in cell membranes. 

The studies “Dimethylglycine Can Enhance the Cryopreservation of Red Blood Cells 

by Reducing Ice Formation and Oxidative Damage” [3] and “Tricine as a Novel Cryopro-

tectant with Osmotic Regulation, Ice Recrystallization Inhibition and Antioxidant Proper-

ties for Cryopreservation of Red Blood Cells” [4] have shed light on the evolving domain 

of cryoprotectants—a field bursting with potential for groundbreaking discoveries. Both 

dimethylglycine and tricine have emerged as potent candidates in bolstering the efficacy 

of Red Blood Cells cryopreservation. Remarkably, dimethylglycine has boosted recovery 

rates from a meager 11.55% to a commendable 72.15%. Meanwhile, tricine has carved a 

niche for itself as a formidable osmotic balancer and antioxidant. These advancements 

underscore the pivotal role that the identification of novel, potent, and benign cryopro-

tectants could play in the realm of blood transfusion treatments. Moreover, a plethora of 

chemical strategies for cryopreservation have been unveiled [5], particularly by Professor 

Gibson’s team, emphasizing ice recrystallization inhibition [6], ice-nucleating agents [7], 

and other intricate mechanisms. 

Delving into the microcosm of lipid rafts, the studies “Lipids in Mitochondrial 

Macroautophagy: Phase Behavior of Bilayers Containing Cardiolipin and Ceramide” [8] 

and “Effect of Lipid Raft Disruptors on Cell Membrane Fluidity Studied by Fluorescence 

Spectroscopy” [9] examined the roles of specific lipids in the context of membrane func-

tion. From the molecular interactions between cardiolipin, ceramide, and autophagy pro-

teins to the effects of raft disruptors on membrane fluidity, these studies illuminated the 

delicate balance within lipid rafts. An intriguing aspect that needs further exploration is 

the correlation between membrane fluidity and physiological functionality, potentially 

opening avenues for targeted therapeutics. 

Providing a broader perspective, the reviews included in this Special Issue titled 

“The Role of Cryoprotective Agents in Liposome Stabilization and Preservation” and “An-

tifreeze Proteins: Novel Applications and Navigation towards Their Clinical Application 

in Cryobanking” highlighted how understanding the biophysical properties of cryopro-

tectants and anti-freeze proteins can improve the preservation of biological materials. The 

review on cryoprotective agents emphasized the importance of understanding the com-

plex interactions between protectants and bilayer composition, which could lead to en-

hanced stability of liposomal drug delivery systems. The review on anti-freeze proteins 
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emphasized their potential in the cryopreservation of different cells, tissues, and organs, 

pointing towards a promising future with less toxicity and more efficiency. 

In essence, this Special Issue has expanded our understanding of cellular biophysics, 

particularly regarding membrane dynamics and the fascinating world of cryoprotection. 

Yet, much more remains to be explored. A deeper comprehension of lipid rafts and their 

manipulation could provide a plethora of therapeutic possibilities. Moreover, the search 

for novel cryoprotectants and their potential applications continues to be a thrilling do-

main of research. We must also strive to integrate these biophysical findings with cellular 

biology, biochemistry, and genetics, fostering a multi-disciplinary approach. 

In conclusion, as the frontier of molecular and membrane biophysics continues to 

evolve, we look forward to more groundbreaking research that would provide insights 

into the delicate dance of life within the cell, ultimately leading to innovative therapeutic 

strategies and technological advancements in the field of cellular biology. 

Author Contributions: The Editorial was wri�en by S.T. and W.Z. S.T. drafted and W.Z. finalized. 

S.T. and W.Z. have approved the submi�ed version. All authors have read and agreed to the pub-

lished version of the manuscript. 

Funding: This research received no external funding. 

Conflicts of Interest: The authors declare that the formulation of this text was conducted in the 

absence of any commercial or financial relationships that could be construed as a potential conflict 

of interest. 

References 

1. Edidin, M. Lipids on the frontier: A century of cell-membrane bilayers. Nat. Rev. Mol. Cell Biol. 2003, 4, 414–418. 

2. McMahon, H.T.; Gallop, J.L. Membrane curvature and mechanisms of dynamic cell membrane remodelling. Nature 2005, 438, 

590–596. 

3. Hu, Y.; Liu, X.; Ekpo, M.D.; Chen, J.; Chen, X.; Zhang, W.; Zhao, R.; Xie, J.; He, Y.; Tan, S. Dimethylglycine Can Enhance the 

Cryopreservation of Red Blood Cells by Reducing Ice Formation and Oxidative Damage. Int. J. Mol. Sci. 2023, 24, 6696. 

4. Liu, X.; Hu, Y.; Zhang, W.; Yang, D.; Pan, Y.; Ekpo, M.D.; Xie, J.; Zhao, R.; Tan, S. Tricine as a Novel Cryoprotectant with Osmotic 

Regulation, Ice Recrystallization Inhibition and Antioxidant Properties for Cryopreservation of Red Blood Cells. Int. J. Mol. Sci. 

2022, 23, 8462. 

5. Murray, K.A.; Gibson, M.I. Chemical approaches to cryopreservation. Nat. Rev. Chem. 2022, 6, 579–593. 

6. Warren, M.T.; Galpin, I.; Bachtiger, F.; Gibson, M.I.; Sosso, G.C. Ice Recrystallization Inhibition by Amino Acids: The Curious 

Case of Alpha-and Beta-Alanine. J. Phys. Chem. Le�. 2022, 13, 2237–2244. 

7. Murray, K.A.; Kinney, N.L.; Griffiths, C.A.; Hasan, M.; Gibson, M.I.; Whale, T.F. Pollen derived macromolecules serve as a new 

class of ice-nucleating cryoprotectants. Sci. Rep. 2022, 12, 12295. 

8. Varela, Y.R.; González-Ramírez, E.J.; Iriondo, M.N.; Ballesteros, U.; Etxaniz, A.; Montes, L.R.; Goñi, F.M.; Alonso, A. Lipids in Mito-

chondrial Macroautophagy: Phase Behavior of Bilayers Containing Cardiolipin and Ceramide. Int. J. Mol. Sci. 2023, 24, 5080. 

9. Horváth, Á.; Erostyák, J.; Szőke, É. Effect of Lipid Raft Disruptors on Cell Membrane Fluidity Studied by Fluorescence Spec-

troscopy. Int. J. Mol. Sci. 2022, 23, 13729. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-

thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to 

people or property resulting from any ideas, methods, instructions or products referred to in the content. 


