
Speakers and topics

Jan. 8 Bruce Lennox Self-Assembly part 1 (CSACS McGill)

Jan. 15 Bruce Lennox Self-Assembly part 2 (CSACS McGill) 

Jan. 22 Adi Eisenberg     Diblock copolymers (CSACS McGill) 

Jan. 29 Pat Kambhampati Quantum Dots part 1 (Chem McGill) 

Feb. 5 Pat Kambhampati Quantum Dots part 2 (Chem McGill) 

Feb. 12 Chris Barrett Wet measurements (CSACS McGill) 

Feb. 19 Chris Barrett Soft Lithography (CSACS McGill) 

Feb. 26 Study break 

March 5 Federico Rosei Scanning Probe Microscopy (CSACS INRS) 

March 12 Andreas Ruediger Oxide nanomaterials (INRS)

March 19 Dima Perepichka Organic Photovoltaics (CSACS McGill)

March 26 Amy Blum Molecular Electronics (CSACS McGill) 

April 2 Good Friday 

April 9 Proposal defense-634 students

50% tests (2)

50 assignments (2): Paper refereeing- 20%, review paper (534)/proposal (634) ï30%



NANOCHEMISTRY

Åchallenge is to use chemical approaches that
reproducibly provide a precise control of composition,
size, and shape of the nano-objects forme.

Å

Ånanomaterials exhibit new electronic, optical, and other
physical properties that depend on their composition,
size, and shape

Ånanoscale chemistry provides an opportunity to design
and fabricate hierarchically built multilayer
nanostructures to incorporate multifunctionality at
nanoscale



Nanoscience/materials

-Research and technology development at the atomic, 
molecular or macromolecular levels, in the length scale 
of approximately 1 - 100 nanometer range.

-Creating and using structures, devices and systems that 
have novel properties and functions because of their 
small and/or intermediate size.

-Ability to control or manipulate on the atomic scale. 



Nanochemistry offerséé

ÅPreparation of nanoparticles of a wide range of 
metals, semiconductors, glasses, and polymers

ÅPreparation of multilayer, core-shell-type 
nanoparticles 

ÅNanopatterning of surfaces, surface 
functionalization, and self-assembling of 
structures on this patterned template

ÅOrganization of nanoparticles into periodic or 
aperiodic functional structures

ÅIn situ fabrication of nanoscale probes, sensors, 
and devices



Nanoscale Materials

Bulk Carbon Nanoscale Carbon

Carbon Nanotubes 

Iijima - 1991

C60 (Buckeyball)

Smalley, Curl, Kroto 

1996 Nobel Prize

Graphite Diamond



Imaging

ÅñQuantum 

Corralò

Å48 Fe atoms 

positioned by 

the STM used to 

image them 



Organic LEDs

Structure-Function Correlations (emission wavelengths)



Quantum Effects

Fluorescence of CdSe nanoparticles

4 nm 2 nm

ÅBand gap depends on particle size
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Nano Industry

ÅInstrumentation

ÅAdvanced materials

ÅElectronics

ÅBiotechnology

ÅHealthcare

ÅEnergy

ÅDefense/security

ÅEnvironment



The Nano Industry

Å Equipment suppliers
ï Imago Instruments ïAtom 

probe microscope
ï Hysitron Inc
ï Thermo (DI, Park)
ï Asylum

Å Advanced materials
ï 3M
ï Cima Nanotech

Å Electronics  
ï Intel
ï HP
ï Motorola
ï IBM

Å Biotechnology
ï Platypus
ï Bioforce Nanoscience
ï Ace Ethanol

Å Healthcare
ïMedtronic
ï Boston Scientific

Å Energy
ïNanodynamics ïFuel cells
ï Konarka ïFlexible solar 

panels
ï Cymbet

Å Defense and security
ïDetecting explosives and 

bio agents
ïMIT ñInstitute of Soldier 

Nanotechnologiesò

12



The Nano Industry

ÅNNI http://www.nano.gov/

ÅNNIN http://www.nnin.org/

ÅMRSEC http://www.mrsec.wisc.edu/Edetc/

ÅNanoHUB http://www.nanohub.org/

ÅNano in the News

http://www.nano.gov/
http://www.nnin.org/
http://www.mrsec.wisc.edu/Edetc/
http://www.nanohub.org/


Antibacterial Kitchenware by Nano Care Technology, Ltd. 

Antibacterial Pet Products by Nano Care Technology, Ltd. 

AccuFlex® Evolution Golf Shaft by Accuflex® 

Stealth CNT® Baseball Bat by Easton® Sports, Inc 

Wilson® nCode® Tennis Rackets by Wilson® 

Atomic Snow® Izor Skis by Atomic Snow® 

First Response® Home Pregnancy Test by Carter-Wallace® 

Nano Cosmetics by SongSing Nano Technology Co., Ltd. 

Eddie Bauer® Water Shorts by Eddie Bauer® 

Examples of ñnanoò consumer products

Eagle One Nanowax® by Eagle One

Zelens® Fullerene C-60 Eye Cream by Zelens®

http://www.nanocaretech.com/En_ArticleShow.asp?ArticleID=13
http://www.nanocaretech.com/En_ArticleShow.asp?ArticleID=26
http://www.nanotechproject.org/index.php?id=44&action=view&product_id=1111
http://www.nanotechproject.org/index.php?id=44&action=view&product_id=1022
http://www.wilson.com/wilson/racq/flash.jsp?inSp=tn&bmLocale=en
http://www.nanotechproject.org/index.php?id=44&action=view&product_id=1136
http://www.csmonitor.com/2003/0324/p17s03-wmcn.html?s=rel
http://www.ssnano.net/ehtml/detail1.php?productid=78
http://www.eddiebauer.com/eb/product.asp?product_id=29068&nv=&oessoa=6045421&referringurl=http%3A//www.eddiebaueroutlet.com/jump/eb_product_jump.asp%3Fproduct_id%3D29068%26nv%3D
http://www.nanotechproject.org/index.php?id=44&action=view&product_id=1149
http://www.nanotechproject.org/index.php?id=44&action=view&product_id=1149
http://www.zelens.co.uk/
http://www.zelens.co.uk/
http://www.zelens.co.uk/


Life cycle assessment (LCA) the cradle-to-grave 

look at the health and environmental impact of a 

material or chemical

Nanotechnology-enabled products is $30 billion in 

2005 and will be $2.6 trillion 2014ðñnumerous 

uncertainties exist regarding possible impacts on the 

environment and human healthò

Assessing the environmental impact of 

emerging nanotechnologies



ñThe lack of toxicity data specific to nanomaterials is a repeating theme in reports

Figure 1-1: Possible exposure routes for nanoparticles based on current and potential future

applications

Little is currently known about the toxicity of nanomaterials



Nanotechnologies and the Workplace



Assessing Hazards in the Workplace



Establishing a Nanotechnology Safety System
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Some References on Nanotechnology & Society



Chemical Bonding

Fundamental interactions leading to structures

Ionic

Metallic

Covalent

H-bonding

Metal-ligand

Van der Waals

-́ˊ stacking





Ionic Interactions 

ÅñMolecular beaker epitaxyò

ÅLayer-by-Layer (LbL) growth of 

polyelectrolytes



Ionic / Electrostatic Effects

Åamolecular 

elevator

Åswitches with 

acid/base

ÅFraser Stoddart, 

UCLA/Chicago



Ionic / Electrostatic Effects

Å Conformational Molecular Rectifiers, A. Troisi and M. A. Ratner,

Nano Lett., 4(4), 591-595 (2004).


