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1 T-Delhi to throw open its doors on Saturday

Vijetha S. N.

The Hindu A volunteer displays the True Hb Hemometer at IIT-Delhi’s ‘Open House’. Photo: Meeta Ahlawat
Special attention to design, socially relevant, commercially viable projects this year

Ever wondered what the insides of a laboratory at the Indian Institute of Technology-Delhi looks like? How
about wanting to see a robotics show or perhaps witness a mini quadcopter take to the skies? You’re in luck, for
IIT-Delhi’s traditional “Open House”, where it throws open its doors to the good citizens of the city, is
happening this Saturday.

“Almost all our laboratories, departments and research will be open to the public on this day. Along with over
500 projects that showcase innovations in engineering and technology, science and humanities, design and
management,” said Prof. Joby Joseph, who is the “Open House” chairperson this year.

“This time, we have given special attention to design, and socially relevant and commercially viable projects,”
he added.

“A lot of students have already confirmed their presence as we have some talks lined up along with the actual
exhibition. Schoolchildren never fail to astound us with their questions,” said Dean of Research and
Development Prof. Suneet Tuli, while revealing that their research funding had reached around Rs.106 crore
this year.
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A few of innovations that are socially relevant include the True Hb Hemometer that allows you to test your
haemoglobin levels with just one drop of blood and gives you the results within seconds. And the best part? It’s
very cheap and small, and can withstand higher temperatures.

“The current practice is to send your collected blood sample to a pathology lab and wait for results overnight.
Devices available in the market need temperatures below 20 degrees Celsius and cost about Rs.20,000
compared to ours, which costs about Rs.7,000,” said Ambar Srivastava, a student of Dr. Veena Koul, who has
invented this device.

Another quick and easy medical testing device is the “Lipoprotien Analysis”, which can check your “cholesterol
levels at the cost of a burger”.

Prof. A.S. Rathore explained that 73 per cent of Indians are overweight, with the average person becoming
obese at the age of 38. What is worse is that the majority belong to the middle-class or poor households and are
forced to shell out Rs.5,000 for a cholesterol analysis. “Our machine can do a test for Rs.120, the exact cost of a
burger with a slice of cheese,” he said.

Ways in which information technology can be used for better implementation of government schemes, toys that
can be made from trash and making plastic from potato starch are some of the other exhibits on display.
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Magnetic nanovoyagers in human blood

http://www.nanowerk.com/spotlight/spotid=35255.php

(Nanowerk Spotlight) The use of nanomotors to power nanomachines and nanofactories is one of the most exciting
challenges facing nanotechnology. The highly successful design shop of Mother Nature has created efficient biomotors
through millions of years of evolution and uses them in numerous biological processes and cellular activities.

While nanotechnology researchers have made great progress over the past few years in developing self-propelled nano
objects, these tiny devices still fall far short of what their natural counterparts' performance. Today, artificial
nanomotors lack the sophisticated functionality of biomotors and are limited to a very narrow range of environments
and fuels.

In another step towards realizing Richard Feynman's vision of tiny vessels roaming around in human blood vessels
working as surgical nanorobots, researchers at the Indian Institute of Science (1ISc) in Bangalore have now
demonstrated, for the first time, externally driven nanomotors that move in undiluted human blood.

"Most externally — magnetically or acoustically — driven nanomotors realized to date have been actuated in de-ionized
water and, in a few cases, in media of biological relevance such as serum," Pooyath Lekshmy Venugopalan a PhD student
at lISc Bangalore's Centre for Nano Science and Engineering, tells Nanowerk. "The only reported attempt to maneuver a
nano-voyager in human blood has been with catalytic microjets, which were moved in human blood diluted 10 times

with (toxic) hydrogen peroxide."

In their paper in a recent edition of Nano Letters ("Conformal Cytocompatible Ferrite Coatings Facilitate the Realization
of a Nanovoyager in Human Blood"), first-authored by Lekshmy, the IISc team describes a system of cytocompatible
nanopropellers that can be maneuvered in various biological fluids with a small and homogeneous rotating magnetic

field. The method of actuation is noninvasive, does not require any chemical fuel, and is therefore ideally suited for in
vivo applications.
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Ferrite coated iron propeller in 1.8X diluted blood. (Image: Pooyath Lekshmy Venugopalan, 11Sc)

"For artificial nanomotors to be successfully maneuvered in undiluted human blood, two important experimental
challenges need to be met," explains Lekshmy: "1) The thrust generated by the propeller needs to be large enough to
overcome the large drag due to the presence of blood cells; and 2) since the large concentration of ions — chlorides,
phosphates, etc. —in blood can etch most magnetic materials easily, this necessitates a conformal protective coating
around the nanomotor, many of which, including the chemically and acoustically powered ones, contain a magnetic
material which can be used for controlling their direction of motion."

The researchers overcame these experimental hurdles by using a conformal ferrite coating in conjunction with helical
propulsion powered by magnetic fields.

The developed system was also found to be biocompatible, thereby opening up new possibilities in the in vivo
applicability of artificial nanomotors, which was the team's main goal when they started this project.

Having controlled motion in important biological environments automatically suggests a general platform towards
diagnostic and therapeutic applications. Since it is possible to functionalize the nanomotors with appropriate
biomolecules, such a system could be used to detect and treat diseases.

Nanopropeller can be seen traveling through blood cells in a 1.8x diluted blood sample.

"One could also envision bringing the nanomotors in close proximity to a cancerous tissue," notes Lekshmy. "This could
have tremendous therapeutic implications, as ferrites — which coat our nanomotors —are commonly used for magnetic
hyperthermia. Alternately, by loading the nanomotors with cancer specific drugs, one could localize the treatment
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significantly."

The team's further research in this area will be directed towards adding functionality to their ferrite-coated
nanopropellers, such as using them as sensors for detecting various disease conditions in blood, and to attempt
therapeutic applications under in vivo conditions.

"For in vivo experiments, it may be necessary to image these small objects from a distance," Lekshmy points out. "This is
not a trivial task and may require novel imaging methods."

By Michael Berger. Copyright © Nanowerk

Read more: Magnetic nanovoyagers in human blood
http://www.nanowerk.com/spotlight/spotid=35255.php#ixzz2zEPIs9fT
Follow us: @nanowerk on Twitter
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