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History

• Atom
• Earth, Air, Water Fire

SEM:  20-40 nm 
Silver 66.2%
Gold 31.2%
Copper 2.6%

Red – gold at 520 nm
Purple- larger nanoparticles
Green- scattering >40nm



Faraday’s Gold Sol

1856
20-40 nm gold



What is nano?

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



Nanosciences and Nanotechnology

• Science
– Theory
– Experiment

• Technology
– Development
– Applications
– Commercialization



Nanotechnolgy

• Top-Down Approach 
• Lithographic, Manipulation, Industrial 

process

• Bottom-Up
• Self-assembly, natural process



What is nanobiotechnology

• Nano + Bio 
• Nano-fabrication => nanopatterning, 

NEMs
• Nano-manipulation => optical, electrical, 

acoustic, thermal, magnetic, mechanical
• Nanomaterials => Q-dots, SERS, Plasmon, 

Magnetic
• Nano-imaging => SPM, optical tool, EM 



What is nanobiotechnology

• Bio + nano
• DNA assembly
• Cell factory
• Molecular motor
• Energy 



Building Block

• Log, Brick
• High energy physicist –quark
• Physicist-proton, neutron, electron
• periodic table
• Chemist- molecule
• Biologist- cells



How to assemble them

• Thermodynamic
• Chemical bond
• Hydrogen bond
• Electrostatic
• Van der Waals interaction
• Other interactions



Self-Assembly Process in 
Nature



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
•



Review of Biochemistry





Chemical bond



Functional Groups





Amino Acid







Protein Structure and Function
• Proteins are polymers of amino acids.
• Each amino acids in a protein contains a amino group, -

NH2, a carboxyl group, -COOH, and an R group, all
bonded to the central carbon atom. The R group may be
a hydrocarbon or they may contain functional group.

• All amino acids present in a proteins are -amino acids
in which the amino group is bonded to the carbon next to
the carboxyl group.

• Two or more amino acids can join together by forming
amide bond, which is known as a peptide bond when
they occur in proteins.



Peptide bond



Primary Protein Structure
• Primary structure of a proteins is the sequence

of amino acids connected by peptide bonds.
Along the backbone of the proteins is a chain of
alternating peptide bonds and -carbons and
the amino acid side chains are connected to
these -carbons.



• By convention, peptides and
proteins are always written with the
amino terminal amino acid (N-
terminal) on the left and carboxyl-
terminal amino acid (C-terminal) on
the right.

N           C



Secondary Protein Structure

• Secondary structure of a protein is the
arrangement of polypeptide backbone of
the protein in space. The secondary
structure includes two kinds of repeating
pattern known as the -helix and -sheet.

• Hydrogen bonding between backbone
atoms are responsible for both of these
secondary structures.





• Protein shape determining interactions
are summarized below:

• Hydrogen bond between neighboring
backbone segments.

• Hydrogen bonds of side chains with
each other or with backbone atoms.

• Ionic attractions between side chain
groups or salt bridge.

• Hydrophobic interactions between side
chain groups.

• Covalent sulfur-sulfur bonds.







�-Helix: A single
protein chain coiled
in a spiral with a
right-handed
(clockwise) twist.



�-Sheet: The polypeptide chain is held in place
by hydrogen bonds between pairs of peptide units
along neighboring backbone segments.




