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ABSTRACT

Nanotechnology as a scientific and technological thrust enunciates the best of many opportunities af-
forded to the Engineering, Scientific and Industrial Communities. The scientific opportunities seem to be
considerable, industrial interest is superb and the social benefits are significant from new materials and new
products applicable to information technology, medicine, energy and the environment. Nanotechnology
with advancement of production of new nanomaterials opens an entirely new erafor scientific innovations

which will have great impact on humanlife.

Inthe prehistoric age of man’slife on earth, the material s that were availableto him were mainly stone, wood,
bone and skin which he learnt to fashion for hisuse. It isinteresting to note that these materials evolved and
devised by nature and then by man have provided the insights and models for the design of modern

materias.

USE OF NANOTECHNOLOGY IN
MEDICINE

Scientificactivitiesinthefied of drug devel opment
are as much governed by the state of the art of the
times as any other field. These will be replaced by
nanotechi ques astime goes by computer assisted drug
designisno doubt thelatest approach, but not the only
approach to drug devel opment and cannot still boast
of many successes.

Nanotechnol ogy hasitsbiggest impact on medical
indugtry for instance diseasesare caused largdly by dam-
ageat themolecular and cellular leve; today’ssurgical
toolsareat thisscalelarge and crudewhereas Nan ro-
bots could be programmed to perform delicate surger-
iesand nano surgeons could work at alevel thousand
timesmoreprecisely than the sharpest scapel available
today. Scientistsare a so thinking of making mechanica
fluid contai ning robotsthat could attack virusesand re-
construct themolecular structure of cancer cellg*2.
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Scientistsaretryingto link together technologies
fromavariety of scientific disciplineslikescanning probe
microscopy, biosensors, optica imaging andtheory. Ma-
terialsare being developed that driveand maintain re-
quired and appropriate cellular and tissueresponsesand
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usesthem for the replacement of degenerateing and
diseased organs and tissues. Smart biomaterialsare
expected in near futurefor medical and other applica-
tions. Novel nanomaterials are being devel oped for
cancer therapy, active drug delivery etc. We can see
that nanotechnol ogy can changethe destiny of nations
and humanrace. Also, Artificid Intellligence base Uni-
versal Operating System for Novel Smart Discoveryis
being envisaged.

No doubt, the country should havelaboratoriesand
interdisciplinary teamsto carry out new drug develop-
ment. One should also not underestimate the demands
that new drug development will makeintermsof men,
money and materids.

QUANTUM COMPUTING

Nanotechnol ogy has compl etel y changed the sce-
nariointheworld of miniaturization of eectronic com-
ponents. Semiconductorslike Geand Si arethebuild-
ing blocksof eectronic devices. They arenot versetile
and the chip constructed using traditiona semiconduc-
tors cannot be shrunk beyond limit. Thisisbecause of
their classical behaviour. Now, with the advent of
nanotechnol ogy, their quantum behaviour has become
important. Wetal k about quantum information process-
ing, quantum computing, quantum cryptography etc.

Quantum computing isbeing hectically pursued by
experimentdistsand theorists. Asoneknowsthat if we
condder theclassical behaviour of semiconductors, their
optical and electronic qualitiesaredifficult to control
sincetheir band gap cannot beeasily adjusted. Astheir
bandgaps cannot be tuned to the requirements, emis-
sion frequenciesare beyond adjustment.

Quantum dotswill bethefuturistic semiconductors.
Asanyone can understand, 2-Dimensional quantum
confinement of éectron and holeis2-D quantum gas.
Restriction of 1-D movement of electron gasis1-D
quantum wire. No movement of electron suggests0-D
quantum confinement which isknown as quantum dot
whichisasoknownisg-bitindigita eectronics. The
spin of electronintwo opposite directions can be con-
sidered as0 & 1 state. This0,1 state of quantum dot
system has been tried to be used in quantum compuiter.
Inorder to produce aquantum dot, the matter isetched
i.e. top to bottom approach isused. Electron device
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that intendsto ded with quantization of dectronic charge
intunnel effectisknownassingledectrondevice. Such
will betheimpact of nanotechnol ogy on computing and
mobilephonerevolution.

OTHERAPPLICATIONS

Theminiatureszeand versdtile propertiesof quan-
tum dotsgrant them theflexibility to be used for avari-
ety of gpplications. Quantum dots can betuned to emit
sharpvisbleor infrared wave engths. Thisincressestheir
fluorescent lifetime. Thiscanbeusedintelevisions.
Quantum dotscolloidsfloat freely and can be attached
to avariety of moleculeslikeamine, phosphine, car-
boxylic acid etc. which permitsthemto beused invari-
ety of applicationssuch asspecia inks, dyesor pants.
Doping polymersor glassmaterial swith quantum dots
will helpimproveoptica characteristics. Quantum dots
can befashionedinto tiny beadsthat emit infrared ra-
diations. These pre-specified and pre-tuned radiations
can serveasaversatiletrespasser tracking indicator by
adheringtothe person. Thusnanotechnology will serve
the security and military communitiesin the yearsto
come®,

To safeguard against hedlth hazards, the scientists
and technol ogistsare making effortsto devel op super-
conducting wires(meaterid sexhibiting zeroresistance).
But even after along period of research, the success
towards superconductors at room temperature has
eluded them sofar. Scientistshave not lost hopeand
are now trying to make low-cost, light-weight wires
with minimal resistancetermed as ‘quantumwires’ —
about whichwetdked above. Prof. Rafadl dePicciotto
et. a. at Bell labs, USA, has shown for thefirst time
that resistance vanishesin small but perfectly formed
‘guantum wires’ because thesetiny structuresareal-
most free of defects. A nanotubeisaclear plastic tube
that holdsathin, dark grey fibreand about 15 cmlength
of thefibrecomprisesof billionsof carbon nanotubesin
amacroscopic system. Based on bias-dependent im-
aging sudiesin ascanning tunneling microscope, Zhang
and Lieber suggest that nanotubes are semiconduct-
ing™.

Discoveredin 1991, carbon nanotubesaretiny, mo-
lecular cylindersformed purely of carbon atoms. They
are created by shooting high powered lasersat acar-
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bon target. They can also be produced by arc by large
electronicfiddinplasma. It hasbeen possibleto selec-
tively burn tubetipsand to strip the outer layerg>8.

The oxidative opening of the nanotubetipsallows
molten metal to be drawn inthrough capillary action.
Transition metalssuch asFeand Co act ascatayst in
the growth of singlelayer tubes™. Somefuturistic ap-
plicationsof gpplications
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