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Polymers in Nanotechnology

NANOTECHNOLOGY FOR HIGH STRENGTH MATERIALS

1987 was a turning point. That's when a 
chemical called  dihydroxy dimethylol ethylene 
urea (DMDHEU) showed a lot of promise. It's 
inexpensive and non-yellowing, but it's related 
to formaldehyde so there's that whole toxicity 
thing. Adding some chemical buffers and 
catalysts, however, made it safe.

Nano-Tex that's virtually stainproof. The fabric is soaked in a 
solution that contains gadzillions of tiny particles, then heated to 
bond them to the fibers. The particles wrap themselves around 
the individual fibers of the khakis, with microscopic "whiskers" 
sticking out. These cause a barrier of air to form around the 
material, which prevents liquid from getting through. Because 
the whiskers are so small, they don't affect the feel of the fabric. 

Biomimetics

Self Cleaning Materials
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PEG

Small Functional Groups Control Cell 
Differentiation

Benoit DSW et al Nat Mater 2008
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A Wire For Spying On Cells 
Nanotechnology: Tiny bioprobe features a field-effect transistor built from a 
kinked silicon nanowire
Bethany Halford

The device’s key component 
is a silicon nanowire that 
Lieber’s team coaxed into 
growing with a kinked shape. 
In addition to controlling the 
nanowire’s kinks, Lieber’s lab 

http://pubs.acs.org/cen/news/88/i33/8833notw1.html

A nanoFET just 200 nm long 
approaches (left) and slides into a cell 
(right).

can modulate the amounts of 
impurities in the silicon as it 
grows so that portions of the 
nanowire adopt metallike
properties (Nat. Nanotechnol.
2009, 4, 824). 

Dendrimersomes Debut 
Supramolecular Chemistry: Self-assembled dendrimer-based structures 
could deliver drugs, other substances
Stu Borman

Nanostructure Dendrimersome

http://pubs.acs.org/cen/news/88/i21/8821notw1.html

Janus dendrimers are 
amphiphilic, with nonpolar
(red) and polar (blue) ends.

cross-section shows its cell-
membrane-like bilayer.

Dendrimersomes Micrographs show polygonal, 
cubic, spherical, tubular, rodlike, helical, and 
disklike dendrimersomes. Colorized versions are 
shown in alternate rows.

Nanosystems, K.E. Drexler, 1992
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NANOTECHNOLOGY/NANOFABRICATION

Semiconductor industry.
Higher resolution (100 nm resolution with 10 nm tolerance and 
1 nm positioning accuracy). 
(Current resolution: 0.5 ~ 1.0 μm)

Next generation of lithographic methodsNext generation of lithographic methods
Extremely high cost of lithographic machines
Necessity for advanced resists (Smart materials)

Nonlithographic methods
Self-assembly of individual molecules
Organization & control at the molecular level

Molecular electronics
Computing in molecular length scales

Layer-by-Layer 
Nanoengineering
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NANOTECHNOLOGY FOR BIOSENSORS

1992

Thermodynamics vs Kinetics

The Big Problem of Nano Drug Carriers
Nano Volume

Potent drugs requiring 
small doses

Not good candidates
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NANOTECHNOLOGY FOR DRUG DELIVERY Overengineering

www.csixty.com

The Ups and Downs of Nanobiotech.

Balance is hard to find as 
researchers, investors, and 
environmentalists jockey for 
position.  

Jeffrey M. Perkel
The Scientists 
18 (16): 14-18, Aug. 30, 2004 

Drug Development in The Future

Discovery of the DNA 
Structure (1953)

Pharmacogenetics & Pharmacogenomics

Pharmacogenetics is the study of genetic factors 
that influence response to drugs and 
predisposition to develop adverse effects. (The 
correlation of the DNA sequence of genes to a 
drug response)drug response)
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pharmacogenomics is the study of the pattern of 
expression of genes involved in a drug response 
in a defined environment. (The genetic factors 
determining the drug efficacy and toxicity)

Pharmacogenetics & Pharmacogenomics

Pharmacogenetics

Relationship between genetic variation and drug 
response (from the perspective of inherited and 
ethnic differences).
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pharmacogenomics

Relationship between genome and drug response 
or disease (from the perspective of non-inherited 
genetic traits (e.g., single nucleotide 
polymorphisms).
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Targeted Medicine
= Personalized Medicine.

Link between 
a specific disease and 
a genetic variation

Link betweenLink between 
the generic aberration and
drug that interferes with it.

Mutation

Breast cancer patients

30% of the patients: 
Overabundance of Her2 gene
making receptors for growth
factors.

Growing of cells.

Turning into tumors.

High-density
oligo microarrays


