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NanobiotechnologyNanobiotechnology

Place: 5F, First Meeting Room New building of Institute of Physics
Time: 9:30-12:10

Nanobiotechnology, edited by C.M. Niemeyer, C.A. Mirkin, Wiley-VCH, 2004

Grade: 30% midterm, 30% oral presentation, 40% final report
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Oral PresentationOral Presentation

1.1. 30 minutes each person30 minutes each person
2.2. Five references (2004Five references (2004--2007)2007)
3.3. At least, one from Nature, Science, Nature At least, one from Nature, Science, Nature 

BiotechnologyBiotechnology
4.4. Other journals: Other journals: NanoNano Letter, Advanced Letter, Advanced 

Materials, PNAS, JACS, PRLMaterials, PNAS, JACS, PRL
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What is What is nanobiotechnologynanobiotechnology

NanoNano + Bio + Bio 
NanoNano--fabrication => fabrication => nanofluidicnanofluidic, , nanowirenanowire
NanomaterialsNanomaterials => Q=> Q--dots, SERS, dots, SERS, PlasmonPlasmon
NanoNano--imaging => AFM, optical tool, EM imaging => AFM, optical tool, EM 
NanoNano--manipulation => optical, electrical, manipulation => optical, electrical, 

magnetic, mechanicalmagnetic, mechanical
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What is What is nanobiotechnologynanobiotechnology

Bio + Bio + nanonano

DNA assemblyDNA assembly
Cell factoryCell factory
Molecular motorMolecular motor
Energy Energy 
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NanotechnolgyNanotechnolgy

Top-Down Approach 
Lithographic, Manipulation, Industrial process

Bottom-Up
Self-assembly, natural process
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Building BlockBuilding Block

Log, BrickLog, Brick
High energy physicist High energy physicist ––quarkquark
PhysicistPhysicist--proton, neutron, electronproton, neutron, electron

periodic tableperiodic table
ChemistChemist-- moleculemolecule
BiologistBiologist-- cellscells
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How to assemble themHow to assemble them

ThermodynamicThermodynamic
StrongStrong--Weak interactionWeak interaction
Chemical bondChemical bond
Hydrogen bondHydrogen bond
OOther interactionther interaction
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SelfSelf--Assembly Process in NatureAssembly Process in Nature
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TopicsTopics
Engineering:Engineering:

MicroMicro-- and and NanofluidicNanofluidic
NanofabricationNanofabrication
MicroarrayMicroarray
CellCell--surface interactionsurface interaction

Physics:Physics:
Single molecular behavior (Optical and AFM) Single molecular behavior (Optical and AFM) 
Optical properties of QOptical properties of Q--dot dot 
SERSSERS
Surface Surface plasmonplasmon

Chemistry:Chemistry:
NanomaterialsNanomaterials: Q: Q--dot, dot, nanoparticlenanoparticle, DNA assembly, DNA assembly
Surface Surface functionalizationfunctionalization
Drug deliveryDrug delivery
DNA, Protein, Cell interactionsDNA, Protein, Cell interactions


