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Glass Surface Modification





Biotin-Streptavidin



Biotin

Avidin has a very strong affinity for biotin with a KD
(dissociation constant) of approximately 10-15 M-1





Protein Labeling



Amine Reactive Labeling

NHS ester



Sulfhydryl Labeling



SulfoSuccinimidyl-4-(N-Maleimidomethyl)Cyclohexane-1-Carboxylate
SSMCC 

The most popular NH2- and SH- crosslinker

NH2 => amide

R1NH2 + NHS-R2 = >R1NHC=OR2

N-hydroxysuccinimide



N-hydroxysuccinimide (NHS)

N-hydroxysuccinimide



His Tag
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cDNA Microarray



Protein Array



BSA Blocking



Cell Array



Surface Plasmon Resonance  
(SPR)



Glucose Sensor



hCG immunoassay

human chorionic gonadotropin (hCG)



Nucleotide Sensor



Microfluidic Immunoassay



Chromatography



Reverse Phase



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



Tailorable Physical Properties



Nanomaterial Detection 

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



Colorimetric Detection of DNA



Nature, 1996, 382, 607









1nM => 50pM 



60-500 nM






