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1.WHATARERADIOACTIVETRACERS?

Aradioactivetracer,radiotracer,orradioactivelabel,isachemicalcompoundin
whichoneormoreatomshavebeenreplacedbyaradionuclidesobyvirtueofits
radioactivedecayitcanbeusedtoexplorethemechanismofchemicalreactionsby
tracingthepaththattheradioisotopefollowsfromreactantstoproducts.
Radiolabellingorradiotracingisthustheradioactiveformofisotopiclabelling.

Diagnostictechniquesinnuclearmedicineuseradioactivetracerswhichemitgamma
raysfromwithinthebody.Thesetracersaregenerallyshort-livedisotopeslinkedto
chemicalcompoundswhichpermitspecificphysiologicalprocessestobescrutinised.
Theycanbegivenbyinjection,inhalation,ororally.

Radioisotopesofhydrogen,carbon,phosphorus,sulphur,andiodinehavebeenused
extensivelytotracethepathofbiochemicalreactions.Aradioactivetracercanalsobe
usedtotrackthedistributionofasubstancewithinanaturalsystemsuchasacellor
tissue,[1]orasaflowtracertotrackfluidflow.Radioactivetracersarealsousedto
determinethelocationoffracturescreatedbyhydraulicfracturinginnaturalgas
production.

Thepharmaceutical(tracer)used,andradiationdosegivenarecarefullyselectedto
ensuretheminimumradiationexposuretothepatient,whileensuringtheaccuracyof
thetest.

2.APPLICATIONOFRADIOACTIVETRACERS

NuclearMedicine.

Nuclearmedicineisamedicalspecialtythatusesradioactivetracers(radiopharmaceuticals)
toassessbodilyfunctionsandtodiagnoseandtreatdisease.Speciallydesignedcameras
allowdoctorstotrackthepathoftheseradioactivetracers.SinglePhotonEmission
ComputedTomographyorSPECTandPositronEmissionTomographyorPETscansarethe
twomostcommonimagingmodalitiesinnuclearmedicine.

ApprovedtracersarecalledradiopharmaceuticalssincetheymustmeetFDA’sexacting
standardsforsafetyandappropriateperformancefortheapprovedclinicaluse.Thenuclear
medicinephysicianwillselectthetracerthatwillprovidethemostspecificandreliable
informationforapatient’sparticularproblem.Thetracerthatisuseddetermineswhetherthe
patientreceivesaSPECTorPETscan.

SinglePhotonEmissionComputedTomography(SPECT)

SPECTimaginginstrumentsprovidethree-dimensional(tomographic)imagesofthe
distributionofradioactivetracermoleculesthathavebeenintroducedintothepatient’sbody.
The3Dimagesarecomputergeneratedfromalargenumberofprojectionimagesofthebody
recordedatdifferentangles.SPECTimagershavegammacameradetectorsthatcandetect



thegammarayemissionsfromthetracersthathavebeeninjectedintothepatient.Gamma
raysareaformoflightthatmovesatadifferentwavelengththanvisiblelight.Thecameras
aremountedonarotatinggantrythatallowsthedetectorstobemovedinatightcirclearound
apatientwhoislyingmotionlessonapallet.

PositronEmissionTomography(PET)

PETscansalsouseradiopharmaceuticalstocreatethree-dimensionalimages.Themain
differencebetweenSPECTandPETscansisthetypeofradiotracersused.WhileSPECT
scansmeasuregammarays,thedecayoftheradiotracersusedwithPETscansproducesmall
particlescalledpositrons.Apositronisaparticlewithroughlythesamemassasanelectron
butoppositelycharged.Thesereactwithelectronsinthebodyandwhenthesetwoparticles
combinetheyannihilateeachother.Thisannihilationproducesasmallamountofenergyin
theformoftwophotonsthatshootoffinoppositedirections.ThedetectorsinthePET
scannermeasurethesephotonsandusethisinformationtocreateimagesofinternalorgans.

UsesofSPECTANDPET.

1)SPECTscansareprimarilyusedtodiagnoseandtracktheprogressionofheartdisease,
suchasblockedcoronaryarteries.

2)ThemajorpurposeofPETscansistodetectcancerandmonitoritsprogression,
responsetotreatment,andtodetectmetastases.


