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 World-wide 285 million are 

visually impaired, of whom 39 

million are blind

 Retinitis Pigmentosa and 

Macular Degeneration leading 

causes in U.S.

Dr. Luke Theogarajan, Eye World News 
<http://www.eyeworld.org/article.php?sid=1459&strict=0&morphologic=0>. 

Photoreceptor Loss  



•Dr. Luke Theogarajan. 
<http://mimteic.ece.ucsb.edu/research/> 

Need Potassium selective channel!!!
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Experimental Setup

• Fluids (KCl, NaCl, 

CsCl)

• Ions pass only 

through the 

nanopore we create

• Cyclic Voltammetery

Test

• Compare current-

voltage curves 

before and after 

modification
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Pore functionalized 

with 18-Crown-6 Ether

1 nm

+

18-Crown-6 

Ether Pore

10 nm
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Pore
18-Crown-6 

Ether with 

Polymer Chain

Pore functionalized 

with 18-Crown-6 Ether 

and Polymer Chain

4-5 nm

10 nm
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 Combine polymer blockage with 18-Crown-6 
selectivity for ultra selective channels

 Expand from single pore to multipore array

 Implement with Complimentary Metal-Oxide 
Semiconductor (CMOS) technology

 Restore lost vision to those affected by 
Retinis Pigmentosa and Macular Degeneration



 Dr. Luke Theogarajan and his team

 Dr. Matthew Pevarnik

 Dr. Weibin Cui

 Justin Balter

 National Institutes of Health (NIH)

 Internships in Nanosystems Science, 
Engineering and Technology (INSET)







• First experiments with 15-Crown-5

• Test ability to attach Crown Ethers to nanopore

• 15-Crown-5 is cheaper
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