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MEDICALLABORATORYSCIENCE

MEDICALPHYSICS

ASSIGNMENT:Whatareradioactivetracers?

DiscussexplicitlyoneapplicationoftracerinMedicine.

Answer:

1:Whatareradioactivetracers?:

RADIOACTIVETRACER'S:

radioactivetracer, radiotracer,or radioactivelabel,isa chemicalcompound inwhichoneor

moreatomshavebeenreplacedbya radionuclide sobyvirtueofits radioactivedecay itcanbe

usedtoexplorethemechanism ofchemicalreactionsbytracingthepaththattheradioisotope

followsfrom reactantstoproducts. Radiolabeling or radiotracing isthustheradioactiveform

of isotopiclabeling.

Radioisotopesof hydrogen, carbon, phosphorus, sulfur,and iodine havebeenusedextensively

totracethepathof biochemicalreactions.Aradioactivetracercanalsobeusedtotrackthe

distributionofasubstancewithinanaturalsystem suchasa cell or tissue,[1] orasa flow

tracer totrack fluidflow.Radioactivetracersarealsousedtodeterminethelocationof

fracturescreatedby hydraulicfracturing innaturalgasproduction.[2] Radioactivetracersform

thebasisofavarietyofimagingsystems,suchas, PETscans, SPECTscans and technetium

scans. Radiocarbondating usesthenaturallyoccurring carbon-14 isotopeasan isotopiclabel.

Production:

Thecommonlyusedradioisotopeshaveshort halflives andsodonotoccurinnature.Theyare

producedby nuclearreactions.Oneofthemostimportantprocessesisabsorptionofaneutron

byanatomicnucleus,inwhichthemassnumberoftheelementconcernedincreasesby1for

eachneutronabsorbed.

TRACERISOTOPES:
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Application:In metabolism research, Tritium and 14C-glucosearecommonlyusedin glucose

clamps tomeasureratesof glucoseuptake, fattyacidsynthesis,andothermetabolic

processes.[9] Whileradioactivetracersaresometimesstillusedinhumanstudies, stable

isotope tracerssuchas 13C aremorecommonlyusedincurrenthumanclampstudies.

Radioactivetracersarealsousedtostudy lipoprotein metabolism inhumansandexperimental

animals.[10]

In medicine,tracersareappliedinanumberoftests,such

as 99mTc in autoradiography and nuclearmedicine,including singlephotonemissioncomputed

tomography (SPECT), positronemissiontomography (PET)and scintigraphy.The ureabreath

test for helicobacterpylori commonlyusedadoseof 14C labeledureatodetecth.pylori

infection.Ifthelabeledureawasmetabolizedbyh.pyloriinthestomach,thepatient'sbreath

wouldcontainlabeledcarbondioxide.Inrecentyears,theuseofsubstancesenrichedinthenon

-radioactiveisotope 13C hasbecomethepreferredmethod,avoidingpatientexposureto

radioactivity.[11]

In hydraulicfracturing,radioactivetracerisotopesareinjectedwithhydraulicfracturingfluidto

determinetheinjectionprofileandlocationofcreatedfractures.[2] Tracerswithdifferenthalf-

livesareusedforeachstageofhydraulicfracturing.

2:DiscussexplicitlyoneapplicationoftracerinMedicine.

APPLICATIONOFTRACERINMEDICINE:



Medicaltracers

Radioactiveisotopesandradioactivelylabelledmoleculesareusedastracerstoidentify

abnormalbodilyprocesses.Thisispossiblebecausesome elements tendtoconcentrate

(in compound form)incertainpartsofthebody– iodine inthethyroid,phosphorusinthebones

andpotassium inthemuscles.Whenapatientisinjectedwithacompounddopedwitha

radioactive element,aspecialcameracantakepicturesoftheinternalworkingsoftheorgan.

Analysisofthesepicturesbyaspecialistdoctorallowsa diagnosis tobemade.

The thyroidgland,situatedintheneck,producesa hormone calledthyroxine,whichregulates

therateof oxygen usebycellsandthegenerationofbody heat.Withineach molecule of

thyroxine,thereare4iodineatoms.Ifapatientismadetodrinkasolutionofsodium iodidethat

hasbeendopedwithradioactiveiodine-131,mostofitwillendupinthethyroidgland.Aspecial

cameracancapturethe radiation emittedbytheiodine-131,andanimageoftheglandcanbe

constructed.Anassessmentcanthenbemadeabouttheshape,sizeandfunctioningofthe

gland.

In medicine,tracersareappliedinanumberoftests,such

as 99mTc in autoradiography and nuclearmedicine,including singlephotonemissioncomputed

tomography (SPECT), positronemissiontomography (PET)and scintigraphy.The ureabreath

test for helicobacterpylori commonlyusedadoseof 14C labeledureatodetecth.pylori

infection.Ifthelabeledureawasmetabolizedbyh.pyloriinthestomach,thepatient'sbreath

wouldcontainlabeledcarbondioxide.Inrecentyears,theuseofsubstancesenrichedinthenon

-radioactiveisotope 13C hasbecomethepreferredmethod,avoidingpatientexposureto

radioactivity.[11]


