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Question:Discussindetailstheaspectsofmedicalbiotechnology

Medicalbiotechnologyisacombinationofdifferentscience-oriented
subjects,namelyCellBiology,Genetics,Nanotechnology,Bioinformatics,
etc.,tocarryoutadvancementsinthefieldofmedicine.Itmakesuseof
recombinantDNAtechnologyindifferenttherapeuticforms.

Inmedicalbiotechnology,onelearnshowdiseasesaffectthehumanbody
atthecellularlevel.Itsaimispreventionandtreatmentofthedisorders,
therebyincreasingthelifespanofanindividual;forexample-improvingthe
accessibilityforpeoplewithdisabilities.Theyuselivingcellsaswellascell
materialsintheirresearchanddeveloppharmaceuticalanddiagnostic
products,whichwillbeusefulforthetreatmentandpreventionofdiseases
thusofferingalotofscopeforaCareerinMedicalBiotechnology.

Themostsignificantadvantageofusingthistechniqueisthatitcan
overcometheproblemsofgraftrejection.Oneofthetypicalexamplesis
theproductionofinsulin.Duringtheinitialdays,insulinwasmadefromthe
pancreasofpigsandcattle,whichleadtoimmunologicalreactions.Still,
MedicalBiotechnologysolvedthisproblembyproducinginsulinfromE.coli
bygeneticengineering.

MedicalbiotechnologyisalsocalledRedbiotechnologybecauseofits
applicationinthemanufacturingofpharmaceuticalslikevaccines,enzymes,
antibiotics,etc.;aswellasformoleculardiagnosticpurposes.These
applicationsofferalotofcareersinMedicalBiotechnology.

Variousapplicationsofmedicalbiotechnologyinclude:

 Pharmacology

 Genetherapy

 Stemcells

 Tissueengineering



 Monoclonalantibodies

 Bioprocessing

 Genomesequencing

Pharmacology:Oneofthenewandgrowingfieldsispharmacologyin
combinationwithbiotechnology.Itincludestheprinciplesofbiotechnology
forthedevelopmentofdrugs.Avastnumberoftherapeuticdrugsthat
comeinthemarketarebioformulationslikenucleicacidproducts,
antibodies,andvaccines.Thesebioformulationsaredevelopedinmultiple
stepsi.e.itincludesconsideringtheprinciplesrelatedtohealthanddisease,
themolecularmechanismconductedinrelationtofunctionofbiomolecules,
theirsynthesis,andpurification,determiningtheshelflifeoftheproduct,
theirstability,immunogenicityandtoxicity,drugdeliverysystems,clinical
trialsaswellaspatenting.

Genetherapy:ItinvolvestheuseofDNAasapharmaceuticalagenttotreat
aparticulardisease.Mainlyitinvolvesreplacingamutatedgenewitha
therapeuticgene.Genetherapyhasmadesignificantadvancesoverthe
pasttwodecades.Withinashortduration,ithastransformedfroma
theoreticalstagetoatechnologicalphaseaswellasclinicaltrialsagainsta
varietyofdeadlydiseases.Themostnotableadvancementincludedgene
therapyformanygeneticdisorderslikeSeverecombined
Immunodeficiency,Chronicgranulomatousdisorder,Hemophilia,Cancer,
Parkinson’sdisease,Influenza,HIV,andmanymoreacquireddiseases.Fora
CareerinMedicalBiotechnologythoroughknowledgeofthisfiledisamust.

StemCells:Astemcellisacellthathasthepotentialtodevelopintoany
celltypeinthehumanbody.Usually,stemcellsareintroducedintothe
damagedareasofthebodywhere,undertherightconditions,itwillbe
replacingthedamagedarea.Moreoften,thesestemcellsaregrowninthe
lab,firsttoensurethepropercondition,andafterthat,itisinsertedinto
thesickperson.Themainareawherethestemcellshaveproventheir
worthisinbonemarrowtransplants,replacingdamagedhearttissueafter
aheartattackandreplacingdamagednervetissueforthosehavingspinal
cordinjury.Stemcellsarecurrentlybeingusedforthetreatmentofmany
diseasesrightfromCrohn’sdiseasetobaldness.Therichestsourceofstem
cellsisfromtheembryoitself.Stemcellresearchisamajorsourceof



CareersinMedicalBiotechnology.

Tissueengineering:Itinvolvesthecreationofhumantissuesoutsidethe
bodyforlateruse.Tissueengineerssofarhavecreatedbonemarrow,
artificialskin,andcartilage.Currently,peopleareworkingoncreating
artificialliver,bladder,andpancreas.

Monoclonalantibodies:Theyarenamedsobecausetheyareclonesofan
individualparentcell.Andbasically,antibodiesaretheproteinsthatattack
invadingpathogens.It’savitaltoolforfindingsmallmoleculesinbiological
samples.Therearemanyproteintherapeuticsdevelopedsofarwhich
includesinsulinfordiabetes,somatotropinandsomatostatinforgrowth
disorders,erythropoietinforanemia,tumornecrosisfactorforcancers,
interferonsforcontrollingviralinfections,lymphokineslikeInterleukin-2
whichhastheabilitytorestoretheimmunesystemtofightagainstcancer,
certaininfectionsandsomediseasesetc.

Bioprocessing:Itisoneofthecurrentareasofresearchwhereinmass
productionofhumanproteins,vaccines,etc.aremadebygenetically
modifyingbacteriaandviruses.Thisleadstotheproductioninlarge
quantitiesofthedesiredproductwithinashortperiodoftimewith
relativelylessexpenditure.Oneofthesignificantapplicationsof
Bioprocessingisinsulin,thehumanproteinwhichisresponsiblefor
reducingthebloodsugarlevelafterintakeoffood.Theydidthisbyplacing
thehumangeneforinsulininbacteria,cultured,andallowedtoproduce
insulin,whichiscollected,purified,andsoldtodiabetesworldwide.

GenomeSequencing:Oneofthefutureapproachesofmedical
biotechnologyisingenomesequencing.Yearsback,aresearchteamhad
mappedtheentireDNAsequenceofhumanchromosome22.Thereafter
technologyhasbecomesoadvancedthatthenumberofgenomeswas
eitherwhollyorpartiallysequenced.Infact,doctorscanidentifywhethera
particularwasinheritedfromonegenerationtotheother.

BIOPHARMACEUTICAL:Throughadvancedmethodsinbiotechnology,
biopharmaceuticalswereproducedsafelyandquicklyfortreatingillnesses.
Furthermore,biopharmaceuticalsdonotcontainanychemicalsanduse
targetedorganismstosynthesizethemedicinesuccessfully.Bigmolecules
ofproteinsarethetypicaloriginofbiopharmaceuticals.Whentheyare
insidethehumanbody,theytargetdangerousandhiddenpartsofthe



diseaseandobliteratethem.Today,scientistsandresearchersareaiming
toextendanddevelopbiopharmaceuticalmedicineswhichcanbeusedto
fightdiseasesrelatedtoheart,hepatitisandcancer.

PHARMACOGENOMIC:Pharmacogenomicsisthetechniquethatleverages
theperson’sheredityinformationtochoosethebestbiotechnological
medicinefortheirillness.Thisstudiesthebodysystem’sresponseto
certainmedications.Toputitsimply,thisisthecombinationofadvancesin
pharmaceuticalsalongwithgenomics.Theendgoalofthisapplicationisto
improvemedicinesthatarespecificallytargetedtoapersoninlieuwithhis
geneticmakeuptoensureeffectivetreatmentofillness.Theendgoalof
thisbranchofmedicalscienceistoeffectivelyproducebiotechnological
medicineswhichareplacedinthepatient’sbodyinaccordancewithhis
geneticallymakeup.

Withtheuseofpharmacogenomics,medicalcompaniescanproduce
medicinesthatdependontheproteins,compounds,andRNAparticles
basedonthechosenqualitiesandinfectionsapplicable.Synthesized
medicinesarealmostguaranteedtoimproveremedialeffects,inaddition
todiminishingharmtoothernearbycells.Withtheknowledgeofthe
person’shereditaryinclinations,specialistscanascertainhowwellthe
patient’sbodycanprepareandprocessamedicationanddecidethecorrect
amountofmedicationdoses.Asaresult,anaccurateprescriptionwillbe
given,andthechanceofoverdoseismitigated.

RAPIDDEPLOYMENTOFVACCINES:Aglobalpandemicisarealissueand
hasalwaysprovenitspowerfulgriponhumanity.ThroughBiotechnology,
scientistsandresearcherscanquicklypinpointprecursorsormarkersthat
cancausesevereillnessesanddiseases.Asaresult,theycansynthesize
vaccinesquicklyagainstanydangerouspandemicsickness.Inastudyon
vaccinesandbiotechnology,researchersfoundagreatdeclineinillnesses
whenpatientswereadministeredwithavaccineproducedthrough
biotechnology.


