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ABSTRACT

Inthispaper,aconformalT-shapedflexiblepatchantennaisdesignedforbiomedicalapplications.
Theproposedantennadesignedusingtoresonateat2.45GHzoperatingfrequencyatISMband.The
proposedantennaoperatesinfreespaceandmuscletissue.TheproposedT-shapedpatchantennain
freespaceresonatesat2.47GHzoperatingfrequencywithabandwidthof300MHz(2.45GHzand
2.75GHz).Theantennaimplantedinmuscletissueoperatesat2.47GHzfrequencywithabandwidthof
600MHz(2.25GHz–2.85GHz).Thereturnlossof-13.04dBisobservedforT-shapedpatchantenna
infreespaceandthereturnlossfortheantennaimplantedinhumantissueis-20.6dBrespectively.
Theproposedflexibleconformalpatchantennaiscompactinsize,efficientinfunctioning,safe,and
caneffectivelyworkwithinspecifiedmedicalfrequencybands.
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1. INTRoDUCTIoN

Wirelessbiomedical antennaapplications aregettingexpandingconsideration thesedays, stepby
step turning intoaconcentration for research.Checkingofdifferentphysiologicalboundaries, like
temperature,glucose,andsoforth,needwirelessdevicesforuseinbiomedicalapplications.TheMedical
ImplantCommunicationServices(MICS)andindustrial,scientific,andmedical(ISM)groupshave
beensupportedfor theseapplications.MICSworksinthe402-405MHzband.Regularfrequencies
consideredforISMapplicationsare27MHz,433MHz,and2.45GHz(Smithetal.,1999).Thesewireless
devicesmightkeepawayfromlongclinicstaysusingremotehealthmonitoring(Soontornpipitetal.,
2005).Suchtypeofdevicescanscreentheclinicalinformationofapatientathome,workingwith
determination,treatment,andsicknessforecast,justascontrolofpatientcondition.Becauseoftheir
practicallowprofile,microstripantennasplayavitalpartintheseapplications.Themanyinvestigations
onmicrostripantennasforsuchapplicationsdisplaythedevelopinginterestforminimization.Numerous
methodshavebeendepictedinliteraturetoscaledownmicrostripantennas(Liu,W.C.,et.,2009).This
isonthegroundsthat,byextendingthecurrentway,thesizeofantennacanbedecreased.Numerous
differentstrategiesforscalingdownarereportedin(Huang,F.J.,etal.,2011,Yeh,F.M.,et.al,2008).
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Thebiomedicalapplicationsdependontechnology.However,theantennasplayaveryimport
roleinbiomedicalapplications.Theantennasareusedinimplantabledevicesthroughtelemedicine
forlongdistance(P.S.Halletal.,2006,F.-J.Huangetal.,2011,C.Liuetal.,2014,M.L.Scarpelloet
al.,2011).Forimplantableantennas,theminiaturizationofantennacanbeperformedbyconsidering
thehighdielectricconstantsubstratematerial(V.A.Shameenaetal.,2012)andslotsontheradiating
patch(MohammedNetal.,2015),physiologicalreasons(F.Yangetal.,2001),whenanantennais
implementedinhumanbody.In(JianchunXuetal.,2017),thepropertiesofskinandtheothertissues
arecollectedfromGabrieletal.In(Kiourti,K.S.Nikitaetal.,2012)tosimulatetheantennafor
MICSandISMbandfrequency.In(Naik,K.K.,etal.,2019,AnilKumaretal.,2016,P.AmalaVijaya
Srietal.,2021,Kumar,B.K.,etal.,2018,Chaitanya,R.P.Setal.,2018,Sundaretal.,2015,Manikanta
M.H.V.etal.,2018,Govathoti,P.R.,etal.,2018,)acircularplanarinverted-Fantennawithmeandered
andspiralstackedantennawasdesignedformedicalapplications.In(Dattatreyaetal.,2019,Ahmad
Aetal.,2016,Ketavath,K.Netal.,2019,ImranGanietal.,2016,Naik,K.Ketal.,2021),antenna
withCPWfeedhavingasymmetricfeedarepresentedforwirelessapplications.circularpatchantenna
andalsoingroundplanetooperateatcommunicationbands.In(C.Gabrieletal.,1996,Ketavath,
K.N.,etal.,2019,S.Gabrieletal.,1996,Sailaja,.etal.,2021AsiminaKiourtietal.,2011,KumarNaik
etal.,2020,SailajaB.VenkataSaietal.,2020)acompactimplantableantennaispresentedtooperate
atISMbandbiomedicalapplications.

Themicrostripantennasaremoreappropriateasabodyworndevicebyreasonofitssimple
manufacture,welldirectivityandsignificantincreaseingainforbiomedicalapplications.Miniature
antennashavetheadvantagesofexpandingthedatatransfercapacitybyintroducingdifferenttypes
ofslotstotheantennawhichispresentedinthiswork(Pozar,D.M.etal,1995,GuptaHetal.,2016,
LiL,).Manyoftheantennastructureutilizeplanardesignwhicharebuiltonacoplanarwaveguide
(Chenetal.,2008,YangFetal.,2006,Pirhadietal.,2003).Thesestructureshaveminimalandlow
profile,however,requiresanEBGsubstratetosavethehostbodyfromtheradiation.Withoututilizing
suchamethodmightcausethehostbodyimpactedbytoxicradiationandspecificabsorptionrate
(SAR)valueswhileutilizingtheantenna(Lui,K.W.etal.,2013,Jalil,M.E.etal.,2013).Ratherthan
usingEBGstructures,thisdesignusegroundplaneasitmakesthestructurestronger(Chenetal.,
2008,Yasasvini,N.,etal.,2017,Palla,Ravi.K.,etal.,2018,Kousalya,K.,etal.,2017,Appana,H.,
etal.,2014,Kota,M.B.,etal.,2021,Naik,K.Ketal.,2013)toseparatethebodyfromtheantenna,
likewisesupportsbetterradiationperformanceandlowSAR.

In(Rezaeiehetal.,2014),aUWBfrequencyantennawithdimension(30×25×1.6mm3)was
reportedwhichhasgoodreflectioncoefficientandbandwidth,howeverSARwasnotassessed.With
anefficientdesignandlowprofile,antennaproposedinthearticle(Ouerghietal.,2017,Venkata
Sai.S.B.V.S.etal.,2020,Gopi.Dattatreyaetal.,2019,

Ravikumar Palla et al., 2019, Sailaja, B.V.S et al., 2020,) showed relatively low reflection
coefficient(-26dB)thanotherliteraturedesigns.Onemorewearableantennawithmoremodest
dimension(33x23x1mm3)introducedin(Chowdhury,T.,etal.,2017,Priyanka,M.,etal.,2020,
Reddy,T.S.,etal.,2017,Krishna,O.R.etal.,2020,Palla,R.etal.,2020,Surendra,C.,etal.,2018,
Palla,Ravi,etal.,2020,Subhani,S.M.,etal.,2018,Rani,S.S.etal.,2018,)havegoodreturnloss,yet
forvariousplacesofthegrowththeimpacthavenotbeenestimated.AVivaldiantennawithUWB
frequencywasexhibitedinthearticle(Zhang,Hetal.,2012).Inspiteofithadrequiredfrequencyband
forbiomedicalfrequencies,yetitsviableexecutionwouldbedifficultduetoitsdesigndimensions
(329.25x153x1.6mm3).Theantennaestimation(JamlosM.A.etal.,2015)issimilarlygreater(80
x45mm3),howeveritshowsincredibledirectivityof12.12dBi.Theprofileof(Rokunuzzamanet
al.,2017)islow(25×25×10.5mm2),notwithstanding,thedirectivityandspecificassessmentof
reflectioncoefficientarenotdetermined.Inthetwocases,SARestimationhasn’tbeenfound.

Alargenumberofthesestructuresoffergreatexecutionandhavebeenutilizedforsizedecrease.
Slotsareutilizedtoacknowledgewide-bandactivity(Song,Yetal.,2006,Lin,C.I.,etal.,2007Jing,
X., etal.,2006, PAV Sri, etal.,2018, Ramakrishna, T.V., etal.,2020, Gopi Dattatreya et al., 2019,
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