
●     Earth & Environment

●     Health & Medicine

●     Science & Technology

●     Society & Culture

Science & Technology - Posted by Steve McGaughey-Illinois on Monday, March 1, 2010 11:46 - 1 Comment     Email This Post      Print This 
Post 

Is silk the secret to better biomonitors?

 (1 votes, average: 4.00 out of 5) 

 Loading ...
Tags: biocompatability, bioelectronics, biomedical engineering, biosensors, materials science, nanomembranes, silicon, silk, University of Illinois

3.14.2010 

Sign Up: Futurity Today

Subscribe to receive a daily 

digest of Futurity's best stories.

 

Browse By School

Browse By Month

 

Futurity’s on Alltop

 
Futurity's stories are now 
featured on one of the Web's 

Futurity.org – Is silk the secret to better biomonitors?

 

 

http://futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/ (1 of 4)3/14/2010 6:58:35 AM

Design 
by

Thursday, March 11, 2010 - 0 Comments

Monday, March 8, 2010 - 0 Comments

Tuesday, March 2, 2010 - 0 Comments

Friday, February 26, 2010 - 1 Comment

Tuesday, February 23, 2010 - 0 Comments

Monday, February 22, 2010 - 0 Comments

Friday, March 12, 2010 - 0 Comments

Thursday, March 11, 2010 - 2 Comments

Thursday, March 11, 2010 - 0 Comments

Wednesday, March 10, 2010 - 5 Comments

Wednesday, March 10, 2010 - 0 Comments

Tuesday, March 9, 2010 - 1 Comment

Friday, March 12, 2010 - 1 Comment

Thursday, March 11, 2010 - 0 Comments

Wednesday, March 10, 2010 - 0 Comments

Wednesday, March 10, 2010 - 0 Comments

Wednesday, March 10, 2010 - 1 Comment

Tuesday, March 9, 2010 - 1 Comment

Friday, March 12, 2010 - 4 Comments

Thursday, March 11, 2010 - 0 Comments

Thursday, March 11, 2010 - 0 Comments

Monday, March 8, 2010 - 0 Comments

Monday, March 8, 2010 - 3 Comments

❍     How 
early humans adapted to climate change

❍     Could 
higher CO2 slow biodiversity loss?

❍     On 
tropical farms, bigger is not better

❍     Past 
cyclones predict stormy future?

❍     Roots 
key to second Green Revolution

❍     Quake 
drill points to shaky communication

❍     Pregnancy 
problems surface after earthquake

❍     Old arteries 
blocked? Just grow new ones

❍     Unexplained 
leukemias traced to mutation

❍     BPA in 
plastic permanently alters uterus

❍     Enzyme 
method may immobilize malaria

❍     The sibling 
side effect of autism

❍     Jumpy 
proteins repair DNA ‘potholes’

❍     Audibility 
maps help tune out office buzz

❍     How 
retina’s hardware processes color

❍     Eggshells 
preserve elephant bird DNA

❍     Are LED 
lamps a best buy for cities?

❍     These 
two dwarfs orbit close and quick

❍     Using 
math to formulate sex offender laws

❍     Knowing 
their family history helps kids cope

❍     Moms 
don’t need moola to be successful

❍     Is your 
computer calling the shots?

❍     Gay 
youth reluctant to report cyberbullying

❍     Do 

http://futurity.org/category/earth-environment/
http://futurity.org/category/health-medicine/
http://futurity.org/category/science-technology/
http://futurity.org/category/society-culture/
http://futurity.org/category/science-technology/
http://futurity.org/author/illinois-mcgaughey/
http://futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/email/
http://futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/email/
http://futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/print/
http://futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/print/
http://futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/print/
http://futurity.org/tag/biocompatability/
http://futurity.org/tag/bioelectronics/
http://futurity.org/tag/biomedical-engineering/
http://futurity.org/tag/biosensors/
http://futurity.org/tag/materials-science/
http://futurity.org/tag/nanomembranes/
http://futurity.org/tag/silicon/
http://futurity.org/tag/silk/
http://futurity.org/tag/university-of-illinois/
javascript:Inscribe()
http://futurity.alltop.com/
http://digg.com/submit?phase=2&url=futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/&title=
http://reddit.com/submit?url=futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/&title=
http://www.stumbleupon.com/submit?url=futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/&title=
http://del.icio.us/post?url=futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/&title=
http://technorati.com/faves?add=futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/
http://www.google.com/bookmarks/mark?op=add&bkmk=futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/&title=
http://www.myspace.com/Modules/PostTo/Pages/?u=futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/&t=
http://www.facebook.com/sharer.php?u=futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/?p=
http://www.mixx.com/submit?page_url=futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/&title=
http://twitthis.com/twit?url=futurity.org/science-technology/is-silk-the-secret-to-better-biomonitors/&title=
http://www.tierravirtual.com/
http://www.tierravirtual.com/
http://futurity.org/earth-environment/how-early-humans-adapted-to-climate-change/#commenting
http://futurity.org/earth-environment/could-higher-co2-slow-biodiversity-loss/#commenting
http://futurity.org/earth-environment/on-tropical-farms-bigger-is-not-better/#commenting
http://futurity.org/earth-environment/past-cyclones-predict-stormy-future/#commenting
http://futurity.org/earth-environment/roots-key-to-second-green-revolution/#commenting
http://futurity.org/earth-environment/quake-drill-points-to-shaky-communication/#commenting
http://futurity.org/health-medicine/pregnancy-problems-surface-after-earthquake/#commenting
http://futurity.org/health-medicine/old-arteries-blocked-just-grow-new-ones/#commenting
http://futurity.org/health-medicine/unexplained-leukemias-traced-to-mutation/#commenting
http://futurity.org/health-medicine/bpa-in-plastic-permanently-alters-uterus/#commenting
http://futurity.org/health-medicine/enzyme-method-may-immobilize-malaria/#commenting
http://futurity.org/health-medicine/the-sibling-side-effect-of-autism/#commenting
http://futurity.org/science-technology/jumpy-proteins-repair-dna-pot-holes/#commenting
http://futurity.org/science-technology/audibility-maps-help-tune-out-office-buzz/#commenting
http://futurity.org/science-technology/how-retinas-hardware-processes-color/#commenting
http://futurity.org/science-technology/eggshells-preserve-elephant-bird-dna/#commenting
http://futurity.org/science-technology/are-led-lamps-a-best-buy-for-cities/#commenting
http://futurity.org/science-technology/these-two-dwarfs-orbit-close-and-quick/#commenting
http://futurity.org/society-culture/using-math-to-formulate-sex-offender-laws/#commenting
http://futurity.org/society-culture/knowing-their-family-history-helps-kids-cope/#commenting
http://futurity.org/society-culture/moms-dont-need-moola-to-be-successful/#commenting
http://futurity.org/society-culture/is-your-computer-calling-the-shots/#commenting
http://futurity.org/society-culture/gay-youth-reluctant-to-report-cyberbullying/#commenting
http://futurity.org/earth-environment/how-early-humans-adapted-to-climate-change/
http://futurity.org/earth-environment/how-early-humans-adapted-to-climate-change/
http://futurity.org/earth-environment/could-higher-co2-slow-biodiversity-loss/
http://futurity.org/earth-environment/could-higher-co2-slow-biodiversity-loss/
http://futurity.org/earth-environment/on-tropical-farms-bigger-is-not-better/
http://futurity.org/earth-environment/on-tropical-farms-bigger-is-not-better/
http://futurity.org/earth-environment/past-cyclones-predict-stormy-future/
http://futurity.org/earth-environment/past-cyclones-predict-stormy-future/
http://futurity.org/earth-environment/roots-key-to-second-green-revolution/
http://futurity.org/earth-environment/roots-key-to-second-green-revolution/
http://futurity.org/earth-environment/quake-drill-points-to-shaky-communication/
http://futurity.org/earth-environment/quake-drill-points-to-shaky-communication/
http://futurity.org/health-medicine/pregnancy-problems-surface-after-earthquake/
http://futurity.org/health-medicine/pregnancy-problems-surface-after-earthquake/
http://futurity.org/health-medicine/old-arteries-blocked-just-grow-new-ones/
http://futurity.org/health-medicine/old-arteries-blocked-just-grow-new-ones/
http://futurity.org/health-medicine/unexplained-leukemias-traced-to-mutation/
http://futurity.org/health-medicine/unexplained-leukemias-traced-to-mutation/
http://futurity.org/health-medicine/bpa-in-plastic-permanently-alters-uterus/
http://futurity.org/health-medicine/bpa-in-plastic-permanently-alters-uterus/
http://futurity.org/health-medicine/enzyme-method-may-immobilize-malaria/
http://futurity.org/health-medicine/enzyme-method-may-immobilize-malaria/
http://futurity.org/health-medicine/the-sibling-side-effect-of-autism/
http://futurity.org/health-medicine/the-sibling-side-effect-of-autism/
http://futurity.org/science-technology/jumpy-proteins-repair-dna-pot-holes/
http://futurity.org/science-technology/jumpy-proteins-repair-dna-pot-holes/
http://futurity.org/science-technology/audibility-maps-help-tune-out-office-buzz/
http://futurity.org/science-technology/audibility-maps-help-tune-out-office-buzz/
http://futurity.org/science-technology/how-retinas-hardware-processes-color/
http://futurity.org/science-technology/how-retinas-hardware-processes-color/
http://futurity.org/science-technology/eggshells-preserve-elephant-bird-dna/
http://futurity.org/science-technology/eggshells-preserve-elephant-bird-dna/
http://futurity.org/science-technology/are-led-lamps-a-best-buy-for-cities/
http://futurity.org/science-technology/are-led-lamps-a-best-buy-for-cities/
http://futurity.org/science-technology/these-two-dwarfs-orbit-close-and-quick/
http://futurity.org/science-technology/these-two-dwarfs-orbit-close-and-quick/
http://futurity.org/society-culture/using-math-to-formulate-sex-offender-laws/
http://futurity.org/society-culture/using-math-to-formulate-sex-offender-laws/
http://futurity.org/society-culture/knowing-their-family-history-helps-kids-cope/
http://futurity.org/society-culture/knowing-their-family-history-helps-kids-cope/
http://futurity.org/society-culture/moms-dont-need-moola-to-be-successful/
http://futurity.org/society-culture/moms-dont-need-moola-to-be-successful/
http://futurity.org/society-culture/is-your-computer-calling-the-shots/
http://futurity.org/society-culture/is-your-computer-calling-the-shots/
http://futurity.org/society-culture/gay-youth-reluctant-to-report-cyberbullying/
http://futurity.org/society-culture/gay-youth-reluctant-to-report-cyberbullying/
http://futurity.org/society-culture/do-online-daters-love-to-lie/


Futurity.org – Is silk the secret to better biomonitors?

Developing biological electronics that can be integrated safely into the body for 

use as medical aids are some of the most exciting—and challenging—prospects 

facing biomedical researchers. A team at Tufts and the University of Illinois are 

working to develop silicon-on-silk electronics that are almost completely 

biodegradable and conform to biological tissue. (Courtesy: U. Illinois)

U. ILLINOIS (US)—Futuristic medical 
devices—such as an “electronic tattoo” that 
monitors blood sugar levels—have entered 
the realm of the possible with the creation of 
silicon-on-silk electronics.

Researchers at Tufts University worked with University of Illinois researcher John Rogers to help develop silicon-on-
silk electronics that are almost completely biodegradable and conform to biological tissue.

The small size of the thin silicon circuits avoids adverse biological reactions while the silk conforms to tissue and 
dissolves harmlessly over time, factors that make the technology ideal for safely integrating biomedical devices into 
the human body.

Monitors are not the only potential integrative application. The technology could be used to create electrodes for 
brain-machine interfaces such as prostheses.

Rogers, a researcher at Illinois’s Beckman Institute, and his collaborators describe the work in a paper that appeared 
in Applied Physics Letters.

In their paper, the authors speak to the challenge to develop electronics that can be integrated safely into the body 
for use as medical aids, writing: “An approach that avoids some of the longer term challenges in biocompatibility 
involves a construction in which some parts or all of the system resorbs in the body over time.”

The researchers report that the paper outlines strategies for “integrating single crystalline silicon electronics, where 
the silicon is in the form of nanomembranes, onto water soluble and biocompatible silk substrates,” they add. 
“Electrical, bending, water dissolution, and animal toxicity studies suggest that this approach might provide many 
opportunities for future biomedical devices and clinical applications.”

The challenge for these types of devices is achieving biocompatibility due to the complexity of the body’s responses 
to many organic and inorganic materials. By avoiding the use of rigid silicon electronics or packaging materials that 
may not be biocompatible, silicon-on-silk electronics open up development of entirely new types of biomedical 
applications.

The researchers conclude that silk is preferable to other biodegradable polymers such as polyglycolic acid or 
collagen, because of “its robust mechanical properties, the ability to tailor the dissolution, and/or biodegradation 
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rates from hours to years, the formation of noninflammatory amino acid degradation products, and the option to 
prepare the materials at ambient conditions to preserve sensitive electronic functions.

“This approach has the advantage that it does not require the development of an entire set of biogradable electronic 
materials, but still yields an overall system that dissipates bulk material features at a rate suitable for the application.”

University of Illinois news: www.beckman.illinois.edu/index.aspx
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