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A p p e n d i x  H  

US patent 7,514,214 

Selective functionalization of carbon nanotube tips allowing fabrication of new classes of 

nanoscale sensing and manipulation tools 

 

 

This patent was awarded for a method of functionalizing nanotube tips (the manufacture of 

which was described in US patent 7,211,795).  Specifically, it describes methods for 

coating the nanotube tipped probe to preclude non-specific binding or other chemical 

interactions with the probe and then chemically functionalizing the end of the nanotube 

tipped probe with a carboxyl group or amine group so that further chemical modification 

can be made. This unique chemical functionalization of the nanotube tip can be used to 

attach a single protein or a specific group of proteins. Such a modified tip can then be used 

for sensing chemical motilities or triggering a variety of reactions with extraordinary spatial 

resolution and high chemical specificity. In addition such tips can be used to pattern a 

substrate for future sensing or chemical logic use. This work builds on that reported in 

Chapter 4. This patent was issued on April 7, 2009 to Lawrence Wade, Ian Shapiro, C. 

Patrick Collier, Maria J. Esplandiu, Vern Bittner, Jr., and Konstantinos Giapis. These six 

inventors made equal contributions to this invention. 
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