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Drug Carrying Protocells Overcome Some Liposome
Downsides for Cancer Battle
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Researchers from Sandia National Laboratories and University of New Mexico
developed new silica nanoparticles capable of transporting large amounts of cancer
medications. Some of the advantages of these "protocells" over traditional liposome
encapsulation is that the silica particles are able to easily absorb drugs when soaked
in their solution and the package is delivered in a more targeted and concentrated
way.

The nanoparticles and the surrounding cell-like membranes formed from
liposomes together become the combination referred to as a protocell: the
membrane seals in the deadly cargo and is modified with molecules (peptides)
that bind specifically to receptors overexpressed on the cancer cell’s surface.
(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.

A current Food and Drug Administration-approved nanoparticle delivery
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 [Jeff Brinker, Sandia researcher
and UNM professor] and colleagues report that the greater cargo capacity,
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stability and targeting efficacy of protocells leads to many times greater
cytotoxicity [destruction] directed specifically toward human liver cancer
cells.

Another advantage to protocells over lipsomes alone, says lead author Carlee
Ashley, a Harry S. Truman post-doctoral fellow at Sandia’s California site in
Livermore, is that liposomes used as carriers need specialized loading
strategies that make the process more difficult. “We’ve demonstrated we can
just soak nanoparticles to load them with unique drug combinations needed
for personalized medicine. They effectively encapsulate toxins as well as
siRNA [ribonucleic acid] that silence expressions of proteins.”

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.

The lipids also serve as a shield that restricts toxic chemotherapy drugs from
leaking from the nanoparticle 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.

Press release: Sandia and UNM lead effort to destroy cancers

Abstract in Nature Materials: The targeted delivery of multicomponent cargos to
cancer cells by nanoporous particle-supported lipid bilayers

Medgadget posts you might like:

LinkWithin

             (0)      ConfirmLike

Technology
Lipex
Extruder,Formulation,A
cGMP Manufacturing
for Injectables
www.northernlipids.com

Unparalleled
Liposomes
Tight distribution
<100 nanometers
using a Microfluidizer
processor
www.microfluidicscorp.com

Metastatic tumors
New Mexico’s Gamma Knife Center for
treatment of metastatic tumors.
www.lovelace.com

http://www.medgadget.com/archives/2010/05/many_pigs_exploded_to_protect_british_soldiers.html
http://www.medgadget.com/archives/2010/05/many_pigs_exploded_to_protect_british_soldiers.html
http://www.medgadget.com/archives/2010/05/many_pigs_exploded_to_protect_british_soldiers.html
http://www.medgadget.com/archives/2010/05/many_pigs_exploded_to_protect_british_soldiers.html
http://www.medgadget.com/archives/2010/05/many_pigs_exploded_to_protect_british_soldiers.html
http://www.medgadget.com/archives/2010/05/many_pigs_exploded_to_protect_british_soldiers.html
http://www.medgadget.com/archives/2010/07/70000_children_a_year_injured_by_medical_devices.html
http://www.medgadget.com/archives/2010/07/70000_children_a_year_injured_by_medical_devices.html
http://www.medgadget.com/archives/2010/07/70000_children_a_year_injured_by_medical_devices.html
http://www.medgadget.com/archives/2010/07/70000_children_a_year_injured_by_medical_devices.html
http://www.medgadget.com/archives/2010/07/70000_children_a_year_injured_by_medical_devices.html
http://www.medgadget.com/archives/2010/07/70000_children_a_year_injured_by_medical_devices.html
http://www.medgadget.com/archives/2010/08/photoacoustic_imaging_of_melanoma.html
http://www.medgadget.com/archives/2010/08/photoacoustic_imaging_of_melanoma.html
http://www.medgadget.com/archives/2010/08/photoacoustic_imaging_of_melanoma.html
http://www.medgadget.com/archives/2010/08/photoacoustic_imaging_of_melanoma.html
http://www.medgadget.com/archives/2010/08/photoacoustic_imaging_of_melanoma.html
http://www.medgadget.com/archives/2010/08/photoacoustic_imaging_of_melanoma.html
http://www.medgadget.com/archives/2010/05/axis_three_launches_xs400_scanner_for_simulation_of_plastic_surgery.html
http://www.medgadget.com/archives/2010/05/axis_three_launches_xs400_scanner_for_simulation_of_plastic_surgery.html
http://www.medgadget.com/archives/2010/05/axis_three_launches_xs400_scanner_for_simulation_of_plastic_surgery.html
http://www.medgadget.com/archives/2010/05/axis_three_launches_xs400_scanner_for_simulation_of_plastic_surgery.html
http://www.medgadget.com/archives/2010/05/axis_three_launches_xs400_scanner_for_simulation_of_plastic_surgery.html
http://adserver.adtechus.com/?adlink/5204/986658/0/154/AdId=536122;BnId=4;itime=360368549;key=key1+key2+key3+key4;
https://share.sandia.gov/news/resources/news_releases/nano-treatment/
http://www.nature.com/nmat/journal/vaop/ncurrent/abs/nmat2992.html
http://www.nature.com/nmat/journal/vaop/ncurrent/abs/nmat2992.html
http://www.linkwithin.com/learn?ref=widget
javascript:PrintEntry('http://www.medgadget.com/archives/print/012701print.html')
http://www.addthis.com/bookmark.php
http://www.medgadget.com/archives/2011/04/drug_carrying_protocells_overcome_some_liposome_downsides_in_cancer_battle.html#comments
http://googleads.g.doubleclick.net/aclk?sa=L&ai=BoRuBsPW-TbHeBKfYjQSU_oGoD9qPnMQBstzP3xbAjbcBoI5ZEAQYBCCQj_UCKAU4AFDy7uK4A2DJ_v2KuKTcGLIBDW1lZGdhZGdldC5jb226AQoxNjB4NjAwX2FzyAEB2gF1aHR0cDovL21lZGdhZGdldC5jb20vYXJjaGl2ZXMvMjAxMS8wNC9kcnVnX2NhcnJ5aW5nX3Byb3RvY2VsbHNfb3ZlcmNvbWVfc29tZV9saXBvc29tZV9kb3duc2lkZXNfaW5fY2FuY2VyX2JhdHRsZS5odG1s4AECqQLJst92vK6xPsgC0t31GeACAOoCEDFzdFJpZ2h0QWxsUGFnZXOQA-gCmAOsAqgDAcgDF-gDrQPoA5EJ6AO4A-gDqwL1AwAAAMTgBAE&num=4&sig=AGiWqtzDs36G4IQ08S4lnU5UBuOeX4w_TQ&client=ca-pub-5751691004915450&adurl=http://www.northernlipids.com
http://googleads.g.doubleclick.net/aclk?sa=L&ai=BOFYpsPW-TbHeBKfYjQSU_oGoD8T24XCYx7bwB8CNtwGAkE4QBRgFIJCP9QIoBTgAUIv9lJ7-_____wFgyf79irik3BiyAQ1tZWRnYWRnZXQuY29tugEKMTYweDYwMF9hc8gBAdoBdWh0dHA6Ly9tZWRnYWRnZXQuY29tL2FyY2hpdmVzLzIwMTEvMDQvZHJ1Z19jYXJyeWluZ19wcm90b2NlbGxzX292ZXJjb21lX3NvbWVfbGlwb3NvbWVfZG93bnNpZGVzX2luX2NhbmNlcl9iYXR0bGUuaHRtbOABAoACAeACAOoCEDFzdFJpZ2h0QWxsUGFnZXOQA-gCmAOsAqgDAcgDF-gDrQPoA5EJ6AO4A-gDqwL1AwAAAMTgBAE&num=5&sig=AGiWqtwsfvdkWbnweNvLl0Sed2rUQoiymA&client=ca-pub-5751691004915450&adurl=http://www.microfluidicscorp.com/index.php%3Foption%3Dcom_content%26task%3Dview%26id%3D18%26Itemid%3D37
http://googleads.g.doubleclick.net/aclk?sa=L&ai=BOFYpsPW-TbHeBKfYjQSU_oGoD8T24XCYx7bwB8CNtwGAkE4QBRgFIJCP9QIoBTgAUIv9lJ7-_____wFgyf79irik3BiyAQ1tZWRnYWRnZXQuY29tugEKMTYweDYwMF9hc8gBAdoBdWh0dHA6Ly9tZWRnYWRnZXQuY29tL2FyY2hpdmVzLzIwMTEvMDQvZHJ1Z19jYXJyeWluZ19wcm90b2NlbGxzX292ZXJjb21lX3NvbWVfbGlwb3NvbWVfZG93bnNpZGVzX2luX2NhbmNlcl9iYXR0bGUuaHRtbOABAoACAeACAOoCEDFzdFJpZ2h0QWxsUGFnZXOQA-gCmAOsAqgDAcgDF-gDrQPoA5EJ6AO4A-gDqwL1AwAAAMTgBAE&num=5&sig=AGiWqtwsfvdkWbnweNvLl0Sed2rUQoiymA&client=ca-pub-5751691004915450&adurl=http://www.microfluidicscorp.com/index.php%3Foption%3Dcom_content%26task%3Dview%26id%3D18%26Itemid%3D37
http://googleads.g.doubleclick.net/aclk?sa=L&ai=BdbKPsfW-TcnRCIaYqAHOq7mgA5zfkvkBps7Ksg_AjbcBsJrsARABGAEgkI_1AigDOABQmdSWxfv_____AWDJ_v2KuKTcGLIBDW1lZGdhZGdldC5jb226AQozMDB4MjUwX2FzyAEB2gF1aHR0cDovL21lZGdhZGdldC5jb20vYXJjaGl2ZXMvMjAxMS8wNC9kcnVnX2NhcnJ5aW5nX3Byb3RvY2VsbHNfb3ZlcmNvbWVfc29tZV9saXBvc29tZV9kb3duc2lkZXNfaW5fY2FuY2VyX2JhdHRsZS5odG1sgAIByAKUqoULqAMByAMX6AOtA-gDkQnoA7gD6AOrAvUDAAAAxA&num=1&sig=AGiWqtxsh1uvBi8tHf5YjZKgh7NndEzc8g&client=ca-pub-5751691004915450&adurl=http://www.lovelace.com/specialties/gammaknife01.aspx

	medgadget.com
	Drug Carrying Protocells Overcome Some Liposome Downsides for Cancer Battle


	5fY2FuY2VyX2JhdHRsZS5odG1sAA==: 
	form4: 
	select0: []


	5fY2FuY2VyX2JhdHRsZS5odG1sAA==: 
	form8: 
	select0: []


	5fY2FuY2VyX2JhdHRsZS5odG1sAA==: 
	form12: 
	search: 
	input5: 


	00MDc/QWNyb2JhdFdlYkNhcFRJRDUA: 
	input0: 



