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RESEARCH BACKGROUND 
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Pilot, lab and full scale 
studies of membranes 
and other water treatment 
technologies 
Desalination major focus 

Biomimetic membranes! 
Earliest studies and  
Proposal to use 
aquaporins in membanes 
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BIOLOGICAL, BIOMIMETIC, AND 

BIOINSPIRED MEMBRANES 



Inspiration from  
biological membranes 

Combining proteins with  
Synthetic lipids and polymers  

Replacing all biological  
components with synthetic  
materials inspired by biology  

Biomimetic membranes,  

Hybrid membranes 

Bioinspired Membranes, 

Completely synthetic 

membranes  

Biological Membranes, 

Completely biological 

membranes 

This has also been our innovation roadmap  



Mangroves filter salty water driven by 

transpiration 

Biological water channel protein 

aquaporins 

Nature presents excellent examples for energy efficient 
desalination. 

4 



5 

Aquaporin -based forward and 
reverse osmosis membranes have 

been created 



Aquaporin incorporated membranes are 
being developed as desalting membranes 

Zhao, Yang, et al. "Synthesis of robust and high-performance aquaporin-based 

biomimetic membranes by interfacial polymerization-membrane preparation and RO 

performance characterization." Journal of Membrane Science 423 (2012): 422-428. 


