




http://en.wikipedia.org/wiki/Venn_diagram

International Journal of Science and Research (IJSR)
ISSN (Online): 23197064
Index Copernicus Value 2013: 6.14 | Impact Factor (2013): 4.438

4.2 Conventional endoscopes size (35mm) ané@ comprises the following components:
e Digital camera(CMOS Technology)

In conventional endoscopes which was usebefore the e Light source

modified MEMS endoscopyt canbe usedto view only the o Battery

first-third of the small intestine. e Radiotransmitter
e Sensor§MEMS Technology)

4.3MEMS modified endoscopy( “ LanlaPi 1 1 )

This modified MEMS endoscopyis very smallin natureof

Figure 2: Labonapill

4.4 Characteristic functions i .Ultrasonic MEMS cultting tool
_ _ _ _ o Thesetools makeuseof piezoelectrianaterialsattachedo

e Canshowaview of theentiresmallintestine the cutter.
¢ Canaidin earlydetectionof coloncancer e It consistsof micro channelsto flush out the fluid and
¢ Requiremo sedation debriswhile cutting.

_ o e Can be usedto cut toughtissuesike the hardenedenses
4.5Working principle of patientswith cataract
e Thepill isintendedto be swallowedlike anynormalpill. 4.7MEMS Skin surfacing tools

e Oncewithin the body, the pill's sensorsamplebodyfluids
andpick up "meaningfulpatientdata”suchastemperature, o Skin resurfacings a form of cosmeticsurgerythatis often

dissolvedoxygenlevelsandpH. usedto aestheticallyenhancethe appearancef wrinkles,
e The pill is expectedto retrieve all data over a 12-hour skin lesions,pigmentationirregularities,moles,roughness,
periodanddisposedff, onceexcreted. andscars.
e This datais transmittedwirelesslyto a cardattachedo the
wrist of theindividual. Conventionatesurfacingechniguesnvolve the useof :
¢ Dermabraders devicesor toolsusedin plasticsurgery.
4.6 Micro -surgical tools e Chemicalpeels- chemicalssuchasglycolic acid.

* Presentday surgeonsperatewithin adomainrestrictedoy ~ These may be associatedwith excessivebleeding, time-

the mobility andcontrol of the surgicaltoolsathand. consuming, require multiple sessionsand chemical peels
e MEMS surgicaltools provide the flexibility andaccuracy cannotbe usedfor removalof lesionswith significantdepth.

to performprecisionsurgery. However, MEMS tools have beenfound to overcomemany
e Examplesof microsurgicaltoolsinclude: drawbacks present in the conventional techniques. For

example:

i. MEMS driven scalpel » Theycanbe usedto removeraisedskin lesionsaswell as
e Precisecontrol of the scalpelis animportantrequirement lesionsup to certaindepths.

in anysurgery. * These MEMS structures are packaged onto rotary
¢ MEMS piezoelectrianotor helpsto accuratelypositionthe elementsaandusedoverthe affectedareas.

scalpel. » The debris can then be suctionedout using a suction
o MEMS pressuresensorsincorporatedon the scalpel,so pump.

that it can help to measurethe force exertedon the area
operatedipon.Accordingly,the scalpelcanhe handled. 5. MEMS and Drug Delivery

5.1 MEMS enable hundredsf hollow microneedleto be
fabricatedon a single patclf area, say a square centimeter.
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» This patchis appliedto the skin and drug is deliveredto
thebodyusingmicropumps.

» These micropumps can be electronically controlled to
allow specificamountsof the drugandalsodeliverthemat
specificintervals.

* Microneedlesare too small to reach and stimulate the
nerveendingsandhencecauseno painto the body.

5.2Drug delivery on command

Moving from ailment diagnosis to treatment leads to
Microchips, Inc., Bedford, Mass.,wherethe developmenof
BioMEMS for drug delivery is underway. Using micro
fabrication technology, the company is producing
implantabletools that store, then releasespecific dosesof
medicationto the body. With the help of microprocessors,
wireless telemetry, or biosensors,this technology enables
doctors,aswell aspatientsto administerdrugson command.

5.3 Smart pill

A MEMS devicethatcanbeimplantedin the humanbody
andconsistof

e Biosensors

e Battery

e Controlcircuitry

e Drugreservoirs

Thebiosensorsensdhe substaneto be measuredsay
insulin, oncethis quantityfalls belowa certainamount
requiredby the body,thepill releaseshedrug.

5.5 Pathogendetectionand elimination (MEMS /nano
robot)

Theseare micro/nanoscaledevicescapableof detectingand
eliminating medicalproblems.Suchproblemsmay arisedue
to the accumulationof unwantedorganic substancesyhich

This is in sharpcontrastto today'simplantabletechnology. _ interferewith the normalbodyfunctions,suchas:

which uses polymeric depots to deliver drugs. Once,

embeddedthesedepotscannotbe regulatedand will only g ¢,
stop releasing medication upon depletion of the drug orj %,

\.

extractionof the device-which is oftennot a simpleprocess.
Mi ¢ r o dniplanpabledeviceconsistsof a silicon chip that
holds an array of individually addressableeservoirswhere
the medicationis stored.This medicationis shieldedfrom the
surrounding tissue by a noble metal membrane tha
hermeticallysealsthe reservoirs.Sucha barrieris importan
because'it enhancedrug stability by protectingthe drug

from the body until it is needed,"saysJohnSantini,founder

presidentand CSO of Micro-CHIPS, Inc. The issue of
stability is especiallycrucial when dealingwith peptidean
protein drugs becauseof these drugs' limited stability.
Moreover this issueis not addressedby existingimplantabl

pumps, which deliver drugs only in a liquid statefill®

exacerbatingthe stability problem of peptide and protei
medications.

The protectionprovidedby the protectivemembraneemans
intact until an electric current is aimed at one of the

5

e

e Tumours

Life threateningloodclots
Accumulationof scartissue
Arterial blockage
Plaquedetection
Localizedsitesof infection

5.7 Considerationsbefore introducing the robots in to the
body

e Therobotsizeshouldbe smallerthanthe diameterof the
artery.

e Therobotshouldnot damagehe arterialwalls asit

traverseghroughit.

Therobotcanbeintroducednto the bodythroughthe

circulatorysystenof the body.

o Thefemoralarteryin thelegwould bethe mostsuited,

becausdt is alarge diameterarteryandis traditionally

usedto introducecathetersn the body.

reservoirs.Once this occurs, the sealedmembranebreaks:— 9-8 Deteding hidden plaque

the procedurefor eachof the reservoirsin the array allowsy,
the frequencyof drug releaseto be controlled.Finally, with

wireless telemetry, biosensors, or
microprocessorsthe timing of drug administration can be
regulated.

Benefiting from Mi ¢ r o ctéctinpldgyare people with

multiple sclerosis,congestiveheart failure, ophthalmology,
and osteoporosis,where the devices are currently being
applied. The companyalso recentlyformed an alliancewith

Micralyne, Edmonton Alberta, Canadato expandits work in

drug delivery and biosensinginstruments. This paralkels
Mi ¢ r o cikw gf the future, one that will include tools
that incorporate both drugs and biosensors,allowing the
automaticadministrationof medicationbasedon conditions
spotted by the biosensor."Such closedloop systemswill

allow patientsto receivethe right amountof drug at the right
time without havingto think aboutit,” saysSantini.

releasingthe druginto the surroundingtissue.And repeatin ]

Vulnerableplague-unlike "standard"plaque,which leadsto
a gradualnarrowingof the arterythat canbe observedn an

preprog'rammea—angiograncroften, does not exhibit any suspiciousarterial

narrowing. This plaque is problematic becauseit is
dismvered only when it becomesinflamed and ruptures,
causinga bloodclot thatcanresultin death[3].

The dangeris compoundedy currentmethodsinability to
detecttheseplaquessincetoday'slVUS resultsarerestricted
to gray-scaleimageswith a coaseresolution.Although such
imagesdisplaythe overall compositionof majorhomogenous
areaswhich arecharacteristiof largely calcified areasthey
do not distinguish betweenadjacentsmaller heterogeneous
regionswherevulnerableplaqueresides.

Thus, to detect vulnerable plaque and improve early
diagnosisand treatmentof coronaryartery diseasea better
quality IVUS image with high resolutionis needed[5]. To
enhancethe axial resolution,which resolvesobjectsthat lie
aboveeachother, a large signal bandwidthis required.For
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lateralresolution,which resolvesobjectsthatlie sideby side
and is dependenton a transducer'sradiation pattern,
improvement is accomplishedby working at a higher
frequencyand focusing the transducerto specific imaging
aread3].

This focusingis achievedby micromachiningthe transducer
into a hemispherical shape, thus aiming the ultrasonic
radiation to a focal point. However, such hemispherical
shaping is not possible with today's ceramiebased
transducersgdueto the material'sbrittleness As a result, the
LRI researchersised polymer piezoelectricmaterials, like
polyvinylidene fluoride (PVDF), and its copolymer PVDF

[6] Optical Microsystems Laboratory, Concordia
University, [ online] Available:
www.mie.concordia.ca/mems

[7] Speakers/ MedicaMEMS and sensors 2014,[ online]
Available: www.medicalmems2014.com/speakers.html
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trifluoroethylene  (PVDFTrFE), to easily create
hemisphericabhapedfocusedradiators.With betterfocused
radiators, the axial resolution of 158pum and lateral
resolutionof 309 to 649-um exhibited by today'sstateof-
the-art transducersvere enhancedo <50 um, and<100 pum,
respectively.

University Kano, Nigeria.

In the future, Fleischman and his colleagues plan toy
concentratetheir efforts on creating a microelectronicslsn 0
integrated, hightresolution micro transducer. Such an @f
integration"will allow for improved resolutionsof <30 um
and will enable an integratable platform for use in
development of intelligent, multifunctional surgical

microinstruments,"

6. Conclusion

manyof them are not free'fro ai i

device failure, i ul i

rejection etc. Biocompatibillty rd#hains. ord
y

hurdles forMEMS medical de 'ce’sfg
MEMS is getting smaller, freq

range are getting wideMEMS are
and their sensitivity better every day.
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