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The figure on the left (Hep3B) shows a greenly fluoresced cancerous liver cell
penetrated by protocells. The small red dots are lipid bilayer wrappings. Their
cargo — drug-filled nanoparticles, their pores here filled with white fluorescent ~ Danotechnology, cancerous cells, cancer cells,
dyes for imaging purposes — penetrate the cancerous cell. (Penetration is cancer
more clearly seen in the second image.) The normal cell on the right
(hepatocyte) shows no penetration. (Images courtesy of Carlee Ashley) Related Stories
(PhysOrg.com) -- Melding nanotechnology and medical
research, Sandia National Laboratories, the University of New . Nanoparticle 'smart bomb' tar r liver necer cells &
Mexico, and the UNM Cancer Research and Treatment Center Feb 12, 2009 | # not rated yet | = O
have produced an effective strategy that uses nanoparticles to , Targeted therapy from within & Jul 28, 2009 | # not rated yet | =
blast cancerous cells with a mélange of killer drugs. 0
A Googl » When It Comes to Drug Delivery, Size Matters & Nov 20, 2009 |
# notrated yet |= O
Mastectomy Types - Explore the different types of » Researchers develop drug delivery system using nanopatrticles
mastectomies used for breast cancer - YourBreastOptions.com M%MQMB Jul 08, 2010 | + not rated
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In the cover article of the May issue of Nature Materials, available online April . g?}elrcoming Drug Resistance—Nanoparticles Trigger Built-In
17 , the researchers describe silica nanoparticles about 150 nanometers in Cell-Death Signal = Jun 13, 2008 | % not rated yet | = 0

diameter as honeycombed with cavities that can store large amounts and
varieties of drugs.
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The enormous capacity of the nanoporous core, with its high surface area,

combined with the improved targeting of an encapsulating lipid bilayer [called a

liposome], permit a single 'protocell' loaded with a drug cocktail to kill a drug- + Primordial beryllium Id reveal insights into the Big Bang = 4

resistant cancer cell," says Sandia researcher and UNM professor Jeff Brinker, hours ago |+ 4.4/5 (7) |= 3 _ N
the principal investigator. "That's a millionfold increase in efficiency over + Energy harvesting skin generates power from air conditioners
comparable methods employing liposomes alone — without nanoparticles — & Apr 20,2011 |+ 4.8/5(5) |= 3
as drug carriers." » New soft motor more closely resembles real muscles (w/
. . . video) ® Apr 18,2011 |+ 4/5(8) |= 0O
The nanoparticles and the surrounding cell-like membranes formed from » Antimatter gravity could explain Universe's expansion & Apr
liposomes together become the combination referred to as a protocell: the 13,2011 | % 4.8/ 5 (41) | = 246
memprane segl_s in the deadly cargo and is modified with molecules (peptides) | |k with tin nanoparticles could print future circuit boards & Apr
that bind specifically to receptors overexpressed on the cancer cell's surface. 12,2011 | % 4.6/5(8) |= 7
(Too many receptors is one signal the cell is cancererous.) The nanoparticles '
provide stability to the supported membrane and contain and release the

therapeutic cargo within the cell.

http://www.physorg.com/news/2011-04-boosting-medicine-nanotechnology-cancers.htmli[4/21/2011 11:29:07 AM]


http://www.physorg.com/profile/login.php?url=http%3A%2F%2Fwww.physorg.com%2F&redirect=TRUE
http://www.physorg.com/profile/login.php?code=signup
http://www.physorg.com/
http://www.physorg.com/nanotech-news/
http://www.physorg.com/nanotech-news/
http://www.physorg.com/physics-news/
http://www.physorg.com/space-news/
http://www.physorg.com/electronics-news/
http://www.physorg.com/technology-news/
http://www.physorg.com/chemistry-news/
http://www.physorg.com/biology-news/
http://www.physorg.com/health-news/
http://www.physorg.com/science-news/
http://www.physorg.com/nanotech-news/bio-medicine/
http://www.physorg.com/nanotech-news/bio-medicine/
http://www.physorg.com/nanotech-news/nano-physics/
http://www.physorg.com/nanotech-news/nano-materials/
http://medicalxpress.com/
http://www.physorg.com/help/medicalxpress/
http://www.physorg.com/archive/18-04-2011/
http://www.google.com/url?ct=abg&q=https://www.google.com/adsense/support/bin/request.py%3Fcontact%3Dabg_afc%26url%3Dhttp://www.physorg.com/news/2011-04-boosting-medicine-nanotechnology-cancers.html%26hl%3Den%26client%3Dca-pub-0536483524803400%26adU%3DYourBreastOptions.com%26adT%3DMastectomy%2BTypes%26gl%3DUS&usg=AFQjCNHYsnoNXjuIJI3f6ZcAmcKAUjFPsQ
http://googleads.g.doubleclick.net/aclk?sa=l&ai=B4DMj0GiwTZvhN83xqgH0-ZzvBPrMw-8Bsq6UsRnAjbcBgMw6EAEYASD2toUCOABQna7V8f7_____AWDJ_v2KuKTcGKABlK786gOyAQ93d3cucGh5c29yZy5jb23IAQHaAVFodHRwOi8vd3d3LnBoeXNvcmcuY29tL25ld3MvMjAxMS0wNC1ib29zdGluZy1tZWRpY2luZS1uYW5vdGVjaG5vbG9neS1jYW5jZXJzLmh0bWyAAgHIAuq6_xOoAwHoA60D6AOuAegDuAP1AwAAIET1AyAAAAA&num=1&sig=AGiWqtyHMpPJ30D4_CljFRZ4GCn9wBPa2g&client=ca-pub-0536483524803400&adurl=http://www.yourbreastoptions.com/en-us/pages/%3Fs_kwcid%3DTC%7C16933%7Cmastectomy%2520cancer%7Cwww.physorg.com%7CC%7C%7C6721098546
http://googleads.g.doubleclick.net/aclk?sa=l&ai=B4DMj0GiwTZvhN83xqgH0-ZzvBPrMw-8Bsq6UsRnAjbcBgMw6EAEYASD2toUCOABQna7V8f7_____AWDJ_v2KuKTcGKABlK786gOyAQ93d3cucGh5c29yZy5jb23IAQHaAVFodHRwOi8vd3d3LnBoeXNvcmcuY29tL25ld3MvMjAxMS0wNC1ib29zdGluZy1tZWRpY2luZS1uYW5vdGVjaG5vbG9neS1jYW5jZXJzLmh0bWyAAgHIAuq6_xOoAwHoA60D6AOuAegDuAP1AwAAIET1AyAAAAA&num=1&sig=AGiWqtyHMpPJ30D4_CljFRZ4GCn9wBPa2g&client=ca-pub-0536483524803400&adurl=http://www.yourbreastoptions.com/en-us/pages/%3Fs_kwcid%3DTC%7C16933%7Cmastectomy%2520cancer%7Cwww.physorg.com%7CC%7C%7C6721098546
http://www.physorg.com/tags/cancer/
http://www.physorg.com/print222344579.html
http://www.physorg.com/print222344579.html
mailto:?subject=Boosting medicine with nanotechnology to destroy cancers&body=http://www.physorg.com/news/2011-04-boosting-medicine-nanotechnology-cancers.html
mailto:?subject=Boosting medicine with nanotechnology to destroy cancers&body=http://www.physorg.com/news/2011-04-boosting-medicine-nanotechnology-cancers.html
http://www.physorg.com/pdf222344579.pdf
http://www.physorg.com/pdf222344579.pdf
http://www.physorg.com/pdf222344579.pdf
http://www.physorg.com/blog222344579.html
http://www.physorg.com/blog222344579.html
http://www.physorg.com/blog222344579.html
http://www.physorg.com/profile/?code=fav&nid=222344579
http://www.physorg.com/profile/?code=fav&nid=222344579

http://www.physorg.com/tags/nanotechnology/
http://www.physorg.com/tags/cancerous+cells/
http://www.physorg.com/tags/cancer+cells/
http://www.physorg.com/tags/cancer/
http://www.physorg.com/news153668415.html
http://www.physorg.com/news168024877.html
http://www.physorg.com/news177922936.html
http://www.physorg.com/news197824280.html
http://www.physorg.com/news197824280.html
http://www.physorg.com/news132584385.html
http://www.physorg.com/news132584385.html
http://www.physorg.com/editorials/
http://video.physorg.com/
http://www.physorg.com/commented/
http://www.physorg.com/sort/popular/1m/
http://www.physorg.com/help/partners/
http://www.physorg.com/news/2011-04-primordial-beryllium-reveal-insights-big.html
http://www.physorg.com/news/2011-04-energy-harvesting-skin-power-air.html
http://www.physorg.com/news/2011-04-soft-motor-resembles-real-muscles.html
http://www.physorg.com/news/2011-04-soft-motor-resembles-real-muscles.html
http://www.physorg.com/news/2011-04-antimatter-gravity-universe-expansion.html
http://www.physorg.com/news/2011-04-ink-tin-nanoparticles-future-circuit.html
http://www.physorg.com/editorials/
http://www.physorg.com/editorials/
http://www.physorg.com/profile/
http://www.physorg.com/help/physorg-mobile/
http://www.physorg.com/help/
http://www.physorg.com/help/
http://www.physorg.com/search/
http://cdn.physorg.com/newman/gfx/news/hires/2011/nano_treatment.jpg

Boosting medicine with nanotechnology to destroy cancers

A current Food and Drug Administration-approved nanoparticle delivery Relevant PhysicsForums posts

strategy is to use liposomes themselves to contain and deliver the cargo. In a

head-to-head comparison of targeted liposomes and protocells with identical

membrane and peptide compositions, Brinker and colleagues report that the » NANO drugs

greater cargo capacity, stability and targeting efficacy of protocells leads to Glhourago .

many times greater cytotoxicity [destruction] directed specifically toward human ~* NoLsatisfied with textbook explanation of X chromosome

liver cancer cells. -

[ 19 hours ago
Another advantage to protocells over lipsomes alone, says lead author Carlee » What are the books required for progress to examine the GRE

Ashley, a Harry S. Truman post-doctoral fellow at Sandia's California site in Biochemistry

Livermore, is that liposomes used as carriers need specialized loading G Apr 20, 2011

strategies that make the process more difficult. "We've demonstrated we can » Radiolaria

just soak nanoparticles to load them with unique drug combinations needed for EApr 19, 2011

personalized medicine. They effectively encapsulate toxins as well as siRNA » Homologous chromosomes
[ribonucleic acid] that silence expressions of proteins." EApr 19, 2011

A | » Chromosome diagnosis notation
EApr 17,2011

Into The Shaman's Path - Shamanic practices, experiential » More from Physics Forums - Biology

learning, and personal healing. - www.thefourwinds.com

RNA, the biological messenger that tells cells which proteins to manufacture, in
this case is used to silence the cellular factory, a way of causing apoptosis or
cell death. "Si" is short for "silence."

The lipids also serve as a shield that restricts toxic chemotherapy drugs from
leaking from the nanopatrticle until the protocell binds to and takes hold within
the cancer cell. This means that few poisons leak into the system of the human
host, if the protocells find no cancer cells. This cloaking mitigates toxic side
effects expected from conventional chemotherapy.

Instead, the particles — crafted small enough to float under the radar of the
liver and other cleansing organs — can circulate harmlessly for days or weeks,
depending on their engineered size, seeking their prey.

A library of phages — viruses that attack bacteria — was created at UNM's
nationally accredited cancer center by collaborator David Peabody. This
permitted researchers to expose the phages to a group of cancerous cells and
normal cells, allowing identification of peptides that bind specifically to cancer
cells but not normal cells.

"Proteins modified with a targeting peptide that binds to a particular carcinoma
exhibit a 10,000-fold greater affinity for that cancer than for other unrelated
cells," Ashley said.

Brinker adds, "A key feature of our protocell is that its fluid bilayer allows high-
affinity binding with just a few of these peptides overall. This reduces
nonspecific binding and immune response."

The method is being tested on human cancer cells in vivo, and will shortly be
tested on mouse tumors at UNM's cancer center.

The researchers continue to optimize the size of the porous silica particle,
which is formed by aerosolizing a precursor solution. The porous nanopatrticle
fabrication process — called evaporation-induced self-assembly, and
pioneered in the Brinker lab — produces particles from 50 nm to several
microns in diameter. Particle sizes between 50 and 150 nanometers in
diameter are ideal for maximizing circulation and uptake into cancer cells, so
the particles are preselected by size before their formation into protocells.

"Their overall dimensions determine how widely they'll be distributed in the
bloodstream," Brinker said. "We're altering our synthesis to favor the smaller
sizes."

Also of importance to the circulation time of the particle are its electrical charge
and hydrophobicity [avoidance of water], which can improve or detract from its
ability to remain free of unwanted molecular or energetic entanglements.

The method may be commercially available in five years, researchers estimate.
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California homes

New research by the U.S. Department of Energy's Lawrence Berkeley National Laboratory finds
strong evidence that homes with solar photovoltaic (PV) systems sell for a premium over homes
without solar systems.

f liver long-Il ing ther 1]

(PhysOrg.com) -- Nanotechnology researchers have known for

years that RNA, the cousin of DNA, is a promising tool for A new ending to an old 'tail"
nanotherapy, in which therapeutic agents can be delivered

- . inside the body via nanoparticles. ...
" Nanotechnology / Bio & Medicine

[& 3 hours ago | % 3/5(2) | = 0|k

In stark contrast to normal cells, which only divide a finite number of times
before they enter into a permanent state of growth arrest or simply die, cancer
cells never cease to proliferate. Now, scientists ...

Limit to nanotechnolo mass-production?

(PhysOrg.com) -- A leading nanotechnology scientist has raised
questions over a billion dollar industry by boldly claiming that Carmakers look to an electric future in China

there is a limit to how small nanotechnology materials can be Major carmakers' high hopes for electric vehicles are on clear display at the
mass produced. Shanghai auto show, but industry leaders say it could be a decade before such
Nanotechnology / Nanophysics eco-friendly cars go mainstream.

[ 8 hours ago | " 3.8/5(6) |2 6|

R rcher van nderstandin f wetting of
nanopatterned surfaces

(PhysOrg.com) -- Virginia Commonwealth University
researchers have identified the molecular mechanisms at play
for the non-additive wetting free energies at chemically
heterogeneous surfaces.

L
m Nanotechnology / Nanonhysics Meditation may help the brain 'turn down the volume' on distractions
[ 6 hours ago |  not rated yet | = 0 | ol

Nokia Corp. reported better than expected first-quarter profits Thursday but its global market share
dropped to below 30 percent for the first time in over a decade as the world's top cellphone maker
continued to lose ground ...

The positive effects of mindfulness meditation on pain and working memory may result from an
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improved ability to regulate a crucial brain wave called the alpha rhythm. This rhythm is thought to

Scientists engineer nanoscale vaults to "turn down the volume” on distracting ...
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(PhysOrg.com) -- There's no question, drugs work in treating Glanl torloises show rewilding can work

disease. But can they work better, and safer? 'Rewilding with taxon substitutes', the intentional introduction of exotic species to fulfil key functions
) gy / Bio & Medicine in ecosystems following the loss of recently extinct species, is highly controversial, partly due to a
[E 6 hours ago | % not rated yet | & 0 | ol lack of rigorous ...

New research moves nanomedicine one step
closer to reality

A class of engineered nanoparticles -- gold-centered spheres smaller than viruses
-- has been shown safe when administered by two alternative routes in a mouse
study led by investigators at the Stanford University School ...
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