
Synthesis of Nanoparticles 
and Surface Modifications



Synthesis of Quantum Dots





Successive Ion Layer Adsorption 
and Reaction











20mL (31mg, 0.16 mmol) colloidal solution of CdSe QDs from stock solution (54mg

dissolved in 35mL toluene) was placed in a two-neck flask. TOPO (6g) and HAD (6g) were

added and then toluene was removed through vacuum, flask refilled with nitrogen. The

reaction mixture was heated at 350 0C for two hours. In another flask zinc acetate in 1:3 ratio

with respect of CdSe and was dissolved in 4mL of oleic acid stirred at 120 0C for 2 hours

obtained a light yellow coloured solution and temperature reduced to 60-70 0C. After cooling

to room temperature, TOPSe was mixed with Zn salt solution. And the mixture was injected

slowly through syringe in to reaction solution of CdSe-TOPO at 180-200 0C. The stirring was

done for another an hour. The similar procedure was followed for work up of reaction as avobe

experiment. The final product was re-dispersed in toluene.

Synthesis of CdSe/ZnS Quantum Dots
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Template Synthesis



Porous Materials

• AAO
• MCM-41

• Micro: < 2nm
• Meso:
• Macro: > 50nm

Santa Barbara Amorphous type material, or SBA-15 

Mobil Crystalline Materials, or MCM-41 



AAO













Polymer



Block copolymer



Phase Segregation







Self-Assembled Block-copolymer



CNT



Surface Functionalization

• Recognition
– Molecular Recognition

• Protein
• DNA
• Saccharide

• Reporting/Detection
– Dye
– Quantum dots
– SPR
– SERS/LSPR

• Separation
– Gel/Chromatography
– Magnetic

• Surfaces
– Gold and silver
– Silicon oxide (glass)
– Quantum dots
– Polymer



Carboxyl Presenting Surfaces

EDC (1-Ethyl-3-[3-dimethylaminopropyl]carbodiimide Hydrochloride) 



Amine Presenting Surface



Sulfhydryl Labeling



Silica Modification















Molecular Recognition



Antibody and Antigen



Enzyme-Linked ImmunoSorbent 
Assay (ELISA)

Labeling
BSA/PEG



Microarray



Microarray







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



GeneChip



Scheme



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


