
Nanomaterials for Biodiagnostic   

•  Nucleic Acid 
–  Genetic information for identification 
–  Diseases, bacterium, virus, pathogen 
–  PCR with molecular fluorophore, State of the Art 
–  Expansive, Non-portable, Non-multiplexing  

•  Proteins 
–  Cancers and diseases, unusual high concentration of 

marker 
–  ELISA (~pM) with molecular fluorophore 
–  No PCR version 



ELISA (Enzyme-Linked Immunosorbent Assay)  
is a biochemical technique used mainly in immunology to detect the 
presence of an antibody or an antigen in a sample. It utilizes two antibodies, 
one of which is specific to the antigen and the other of which is coupled to an 
enzyme. This second antibody gives the assay its "enzyme-linked" name, 
and will cause a chromogenic or fluorogenic substrate to produce a signal.  



Why Nanomaterials? 

•  Molecular fluorophores 
– Limited spectral response 
– photostability 

•  Nanomaterials 
– Small size (1-100 nm) 
– Chemically tailorable physical properties 
– Unusual target binding properties 
–   Structure robustness 



Nanomaterial Detection  

•  Optical 
•  Electrical and electrochemical 
•  Magnetic 
•  Nanowire and Nanotubes 
•  Nanofabrication 



Colorimetric Detection of DNA 



Nature, 1996, 382, 607 

















Silver Amplification 

Catalytic reduction of Ag on Au 



50 fM => 0.2 fM 







1 fM 





















Surface Plasmon 





AC Dielectric Response  

Plasma frequency 





Biomolecular Binding in Real 
Time 

Principle of Detection - SPR (Surface Plasmon Resonance) 



Gold-Dextran Surfaces 

SPR (Surface Plasmon Resonance) 
Detection System 

Microfluidic System 





Localized Plasmon 


















































