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MEDICALBIOTECHNOLOGY

Medicalbiotechnologyisacombinationofdifferentscienceoriented

subjectnamelycellbiology,genetic,nanotechnology,bio-informationetcto

carry outadvancements in the field ofmedicine.Itmakes use of

recombinantDNA technology in differenttherapeutic form. Medical

biotechnologyistheuseoflivingcellsandcellmaterialstoresearchand

produce pharmaceutical and diagnostic products thathelp treatand

preventhumandisease.Biotechnologyisusedtoimprovemedicinesdue

to the advantages and pieces of knowledge it provides such as

understandingthegeneticcompositionofthehumanspecies,foundation

structureofhereditarydiseasemanipulationandrepairingofdamaged

genetocuredisease.Inmedicalbiotechnology,onelearnshow disease

affectthehumanbodyatthecellularlevel,It’saim isthepreventionorthe

treatmentofthedisorder,therebyincreasingthelifespanofanindividual.

Medicalbiotechnologyisalsocalledredbiotechnologybecauseofit’s

applicationinthemanufacturingofpharmaceuticalslikevaccine,enzymes,

antibioticsetc.

APPLICATIONSOFMEDICALBIOTECHNOLOGY

Applicationofmedicalbiotechnologyincludes;

 Pharmacology

 Genetherapy

 Stem cells

 Tissueengineering

 Monoclonalantibodies

 Bio-processing

 Genomesequencing

 In-vitrofertilization



Pharmacology: Pharmacology includes the principles of

biotechnology for the development of drugs like nucleic acid

products,antibodiesandvaccines.

Genetherapy:ItinvolvestheuseofDNAasapharmaceutical

agenttotreataparticulardisease.Itrequiresreplacingamutated

genewithatherapeuticgene. Genetherapyhasmadesignificant

advancesoverthepasttwodecades,within ashortduration,ithas

transformedfrom atheoreticalstagetoatechnologicalphaseaswell

asclinicaltrialsagainstavarietyofdeadlydisease.Themostnotable

advancementincludedgenetherapyformanygeneticdisorderlike

severe combined immunodeficiency, chronic granulomatous

disorder,hemophiles,cancer,parkinson’sdisease,influenza,HIVand

manymoreacquireddisease.

Stem cells:Stem cellisacellthathasthepotentialto

developintoanycelltypeinthehumanbody.Usually,stem cellsare

introduced into the damaged areas ofthe bodyunderthe right

conditions,itwillbereplacingthedamagedarea.Moreoften,these

stem cellsaregrowninthelab,firsttoensurethepropercondition

andafterthat,itisinsertedintothesickperson.Therichestsources

ofstem cellisform theembryo.Themainareawherethestem cells

haveproventheirworthisinbonemarrow transplants.Replacing

damagedhearttissueafternervetissueforthosehavingspinalcord

injury.Stem cellsarecurrentlyusedforthetreatmentofdiseases

rightfrom Crohn’sdiseasetobaldness.

Tissueengineering:Itinvolvesthecreationofhumantissue

outsidethebodyforlateruse.Tissueengineeringhavecreatedbone

marrow,artificialskinandcartilages.

Monoclonalantibodies:These are clones ofan individual

parent cell. Antibodies are the proteins that attack invading

pathogens.Itisavitaltoolforfindingsmallmoleculesinbiological

samples.

Stepinvolvedinmakingmonoclonalantibodiesare;



 Humanantibodyproducinggenesareinsertedintothemouse.

 Themouseisinfected,makingitproduceantibodyproducingcells,

I.eB-cells.

 Thesecellsareremovedfrom themouseandfusedwithatumorcell.

 Now we have tumorcellconsistentlyproducing antibodiesand

manycellslikeit.Theadvantagesofthismonoclonalantibodyisthat

theyaretrainedtotargetmarkersthatshowupcancerfeaturesand

keeps on destroying them.There are manyprotein therapeutics

developedsofar,these includesinsulinfordiabetes,somatotropin

anssomatostatinforgrowthdisorders,erythropoietinforanaemia,

tumornecrosisfactorforcancer,interferonsforcontrolling viral

infections,lymphokineslikeinterleukin-2whichhastheabilityto

restoretheimmunesystem tofightagainstcancer,certaininfections

andsomediseaseetc.

Bio-processing:Itisoneoftheareasinchargeofresearchwhere

inmassproductionofhumanprotein,vaccinesetcaremadeby

genetically modifying bacteria and viruses.This leads to the

productionoflargequantitiesofthedesiredproductwithinashort

periodoftimewithrelativelylessexpenditure.Oneofthesignificant

applicationofbio-processingisinsulin.Insulinisthehumanprotein

whichisresponsibleforreducingbloodsugarlevelaftertheintakeof

food.Theydid thisbyreplacing thehuman geneforinsulin in

bacteria.Itis cultured and allowed to produce insulin which is

collected,purifiedandsoldtodiabetesworldwide.

Genome sequencing:Itis the process ofdetermining the

completeDNAsequenceofanorganism’sgenomeatasingletime.

Thisentailssequencingallofanorganism chromosomalDNAaswell

asDNAcontainedinthemitochondria.Inpracticegenomesequence

thatarenearlycompletearecalledwholegenomesequences.Whole

genomesequencinghaslargelybeenusedasaresearchtool.Inthe

futureofpersonalisedmedicine,wholegenomesequencedatamay

beanimportanttooltoguidetherapeuticinterventions.



In-vitrofertilization:In-vitrofertilization(IVF)isacomplexseries

ofprocedureusedtotreatfertilityorgeneticproblemsandassist

withtheconceptionofachildduringIVF,matureeggsarecollected

from ovariesandfertilisedbysperm inthelaboratory.Inin-vitro

fertilization,eggsandsperm arebroughttogetherinalaboratory

glassdishtoallow thesperm tofertilizeanegg.AfterIVF,oneor

morefertilizedeggsareplacedintheuterus.Itisthebestchancefor

couplesstrugglingwithinfertility.Itcangiveyoumorethanonechild

atatimefrom themanyfertilizedeggsimplanted.

Advantagesofmedicalbiotechnology

 Itisusedtoimprovemedicineduetotheadvantagesandpiecesof

knowledge it provides such as understanding the genetics

composition of the human species,foundationalstructure of

hereditarydiseasemanipulationandrepairingofdamagedgenesto

curediseases.

 Bio-engineerscreatehealthtechnologiesandvalueaddingoutcome

thathavemadeconsiderableupgradeincuringillnessanddiseases

alongwithprovidingabetterqualityoflifeforpatients.

 Biotechnologyhasmadebreakthroughtotreatdiseasesthataresaid

tobeincurable.

 Ithashelpedinthedetectionofcancercellsbyusingthepatient’s

spitandsubjectingittospecialsensorsthatdetectthepresenceof

cancerouscells.

 Biotechnologyhashelpedintheproductionof drugsthatimprove

patientshealthbyintroducingproteinandenzymestothebodywhile

reducingtheriskofdamagetohealthycells.

 Ithelps in enhancing hostresistance to infections disease and

eliminatinggeneticbaseddiseases.

 Itis essentialin the production ofimproved animalmedicinal



productsanddiagnostictools.

 Biotechnologicalproducts helps in elongating the life span of

humans.

 Biotechnologicalknowledgeprovidesprotectionagainstvirusesfor

thewellbeingofhumans.

Disadvantageofmedicalbiotechnology

 Biotechnologyhelpsintheproductionofantibioticresistantbacteria.

 Human beings alteranimals,plants and even microbes through

selectivebreedingforthebenefitofthesociety.

 Biopharmaceuticaldrugsaremoreexpensivethantraditionaldrugs.

 Genetic engineeringusesviralvectorstocarryfunctionalgenesinto

thehumanbody,theconsequencesoftheseviralgeneonthehuman

bodyisunknown.Thefunctionalgenesmayreplaceanimportant

geneinsteadofthemutatedgene.Thismayleadtootherformsof

diseasesorhealthconditionsinhuman.Thatmayleadtoextinction

ofhumanpopulationfrom theearth.


