Polymers in Nanotechnology

NANOTECHNOLOGY FOR HIGH STRENGTH MATERIALS
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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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Mimicking Cellular Environments by
Nanostructured Soft Interfaces
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Small Functional Groups Control Cell
Differentiation
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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
can modulate the amounts of
impurities in the silicon as it
grows so that portions of the
nanowire adopt metallike
properties (Nat. Nanotechnol.
20009, 4, 824).

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

hitp://pubs.ac: html
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Dendrimersomes Debut

Chemistry: Self:-
could deliver drugs, other substances
Stu Borman

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

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

hitp:/lpubs.acs.org/cen/news/88/i21/8821notwLhiml

dendr -based structures

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

The Once and Future Nanomachine
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The Once and Future Nanomachine

in an autamative factory (opposte page].
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The Once and Future Nanomachine
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Tuble 15.1. A comparisos of macroscale snd hiomsaleculas compenents and functions
{from Drexier, 1981}

Device Function Molccular cxample(s)
Struts, bessm, canings Tramsmit force, Microsubssles, cellubose
hold positions

Cables Tramsmit tensicn Collagen

Fasteners, gl Cannect parts Iztermolecular forces

Solesaids, actuatars Move things Conformation-changing
proteins, actinmyasin

Motors Tern shafts Flagellar mosor

Drive shafts Transmit legue Bateraal fagella

Bearings Sepporimovingparts.  Sipma bonds

Contaimers. Hold fuids Vesicles

Pumps Move fluids Flagella, membranc proteiny

Conveyor belis Move composents RNA maved by fived rib-
some (partial ansloguc)

Clsmps Hold workpleces Enzymatic binding sites

Toals Modify warkpicces Metallic comgiexes,
fanctioaal grsaps

Production lines Comstruct dovices Enzyme syseens, ribowomes

Numerical eontrol syvtes

e and read programs Gesetlc syssem

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 um)

Next 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
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Layer-by-Layer
Nanoengineering

Multilayer
Thin Films
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Biology and the Inkjets

Ready-made robat. Printers of the
19905 are being reconfigured to lay
dowwn blomaterials,
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Table 13 Deug-debetry properties that can be sbtssned by
rancencapsudating drugs.

Rapid release: the namoparticle improves selubility

phdep rrinase the ek dowen 3t 3 certain acid comtent, such as that
foxnd in cellular Iysosomes

Ultranound rebease: the nanocapsale or liposome is dissolved by 3 certain ultrasousd frequency.
teleastng the compound of protein.

Magnetc rebese: Rayer et fichd
Targrt. the capsule teleases drug afier birsding 1o s specific malecular target
Tasrted delivers: the capsule binds b the ssrface of specific cells or thsses

i peting th tsedistes transfie through the blood-beain
barier

Imagieg: deisg-containing particles muay be inaed by MAI or other means

NANOTECHNOLOGY FOR BIOSENSORS

K. Erie Drexler

Thermodynamics vs Kinetics

Fk

The Big Problem of Nano Drug Carriers
Nano Volume

Applusiven of Sthira- s ot Ebeiwrsssrs ol By viees 1o Brog (i

Potent drugs requiring
é small doses
. m Not good candidates
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11 Micro- and
Nanoelectromechanical
Systems in Medscine
and Surgery

arvsscale Irrheokogy e Qackoge f Spaterms

Oral MEDDS:
Trans-niestinal Transport of Bslogiesl Drug
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NANOTECHNOLOGY FOR DRUG DELIVERY

Overengineering

WWw.csixty.com

Good things

TO MODERN DRYE DILCAVERT Sy 20e

Lipcsoma Nanoparticla

Namsotnch d il -

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

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).

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)

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)
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MUTUAL FUNDS FOR THE LONG HAUL

US.Néws
THISIDRUG'S
FOR Ygu

Targeted Medicine
= Personalized Medicine.

Link between
a specific disease and
agenetic variation

Link 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.

TRTTTRIT TRTATNINT
Test Identifies Candidates
For Genentech’s Herceptin
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THE MAGIC
OF MICROARRAYS

BOCTENY MIEH! A 241 une a mantwnct awban 1 emisly  Tubertudinh RacTisem b o1 o1 e g, i

-
A e
—
-
pl SR
e
k
o
=
3
i
s

oligo microarrays

Pratocal for
High-density Customized
EE & EEE
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