
• Friday 9:30-12:10

• Midterm: 5/5 (60%, tentative)

• Final: 6/9 (Dr. Tung, 40%, tentative)

• Dr Tung: 3/24, 4/14, 5/12, 5/19, 5/26, 6/2



What is nano?

http://cohesion.rice.edu/CentersAndInst/CNST/emplibrary/Scale%20of%20Nanotechnology.jpg



Faraday’s Gold Sol

1856
20-40 nm gold



Topics
Fundamental Knowledge and Current Literatures

• Analytical Chemistry
• Spectroscopic tools
• Microarray
• Cell-surface interaction

Ultrasensitive detection
• Physical Chemistry
• Single molecular behavior (Optical and AFM) 
• Optical properties of Q-dot 
• SERS
• Surface plasmon
• Material Chemistry:
• Nanomaterials: Q-dot, nanoparticle, DNA assembly
• Surface functionalization
• Drug delivery
• DNA, Protein, Cell interactions
•

New Development in Nanobiotechnology



Year 2022





Imaging: 2018, 2015, 2014, 
2010, 2008
DNA Sequencing: 2022, 
2020, 2019, 2016, 2013  
Organoid: 2017



Review of General Chemistry, 
Biochemistry and Cell Biology

Amino Acid
Nuclear Acid
Carbohydrate
Lipid



Synthesis of Nanoparticles and 
Surface Modifications



Properties of Nanomaterials



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



Cancer Hallmark

Nanomedicine



Imaging and Sequencing



Single Cell Sequencing



Single Cell Proteomic 




