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ABSTRACT

Currently,theconceptoflipid-baseddrugdeliverysystemshasgainedmuchinterestbecauseoftheir
capabilitytodeliverdrugswhichdissolvesparinglyinwaterorinsolubleinnature.Severalmethods
oflipid-baseddrugdeliveryexist,andeachmethodhasitsownadvantagesaswellaslimitations.The
primaryobjectiveoftheformulationdevelopmentistoimprovethebioavailabilityofthedrug.The
nano-sizedlipid-baseddrugdeliverysystemshaveenoughpotentialtodoso.Thisarticleaddressesthe
variousbarrierstothetransportationofdrugsthroughcertainroutesandalsothecommonexcipients
whichusedtodevelopthelipid-baseddrugdeliverysystems.Itprovidesathoroughoverviewofthe
lipidformulationclassificationscheme(LFCS)andalsodealswithseveralformulation&evaluation
aspectsoflipid-baseddrugdeliverysystem.Further,itfocusesontheformulationswhicharealready
availableinthemarketandtheirregulatoryconcerns,respectively.

KEywoRDS
Barriers, Bioavailability, Excipients, Lipid Formulation Classification Scheme (LFCS), Lipid-Based Drug 
Delivery

INTRoDUCTIoN

Duringthepastfewdecades,lipidsbecomethepopulardrugdeliverysystemsforthepoorwater-
solubledrugs.Lipid-basedpharmaceuticalformulationshavebeendevelopedinordertoimprove
theoralbioavailabilityofthedrug(Kalepu,varmaManthina,swamyPadavala,2013).Sitespecific
drugtargetingwithminimalsideeffectsisnoteasyasspecificcarrierdrugneedstobedeveloped
for better drug delivery. Different kind of formulations has been used depending upon how the
drugisadministeredintothebody.Mostlythedrugisadministeredthroughoralrouteduetosafe
andconvenientrouteofadministration(Umeyor,Kenechukwu,Uronnachi,Osonnwa,&Nwakile,
2012).Itischallengingtodevelopadrugwhichcanbedeliveredorallybecauseofitsstabilityinthe
gastrointestinaltract(GIT)(Nnamani,Attama,Ibezim,&Adikwu,2010).However,theabsorption
capacityofsuchdrugscanbeimprovedbyusinglipidsystemssuchasstructuredlipidcarriers,self-
emulsifyinglipidformulations,emulsions,drug-lipidconjugates,soliddispersions,dryemulsions,
liposomes,lipidnanoparticles,solid-liquidcompacts,andmicellarsolutionsasdrugcarriers(Chime,
Onyishi,Obito,Onunkwo&Odo,2013).Inordertodecreasetheriskofreactionwiththecarrying
substanceinemulsionsystem,Solidlipidmicroparticles(SLMs)havebeencreated.Thedrugrelease
ratecanbealteredby introducingvariations ineitheroneorboth the innersolidvesiclesof the
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SLMs(Jaspart,Bertholet,Piel,Dogné,Delattre&Evrard,2007).Lipid-basedformulationsareable
tostimulatethe‘lipidsensing’mechanismsthatpromotethephysiologicalvariationsthatcanhelp
indrugabsorption(ChristopherJ.H.Porter,NatalieL.TrevaskisandWilliamN.Charman,2007).

DIFFERENT TyPES oF RoUTES IN LIPID-BASED DRUG DELIVERy SySTEM

Drug Delivery Through Liposomes
Liposomesarethemostcommonandwell-investigatednanocarriersforthetargeteddrugdelivery.
Liposomeshaveledto theadvancementof therapies in theareaofcancerresearchbecausethey
improvein vivocellularandtissueuptake,andenhancingbiodistributionofcompoundstotargetsites
(Koning&Storm,2003;Ding,Dziubla,Shuvaev,Muro&Muzykantov,2006;Hua&Wu,2013).
Liposomesarevesiclesofphospholipidthathaveoneormoreconcentriclipidbilayersenclosing
aqueousspaces.Adiverserangeofdrugscanbeencapsulatedbythesevesiclesbecausetheyare
abletoentrapbothlipophilicandhydrophiliccompounds.Byemployingorganicsolventsorsolvent
exchangemethods,liposomecanbeformedinanaqueoussolutionsaturatedwithsolubledrugand
drugcanthenbeloadedinsidetheliposomes.Theycanbeusedfororal(Rogers&Anderson1998),
pulmonary,transdermalandoculardeliveryofdrugs.Hydrophilicmoleculesareinsolubleinlipid
andcanbeplacedintheaqueouscompartment,andhydrophobicmoleculesaresolubleinlipidand
canbeincorporatedintothebilayermembrane.Thehydrophobicmoleculesgetentangledintothe
aqueouscentreoftheliposomethiswillleadtotheconvenientdiffusionoftheDNA,proteinsand
imagingagentsthroughthelipidbilayersoftheliposomes(Monteiro,Martins,Reis,&Neves,2014).In
conventionalliposomesthereisalipidbilayerthatcomprisesofcationic,anionic,orneutral(phospho)
lipidsandcholesterol,whichconsistofanaqueouscompartment.WiththehelpofLiposomalbased
drugdeliverythetherapeuticindexofencapsulateddrugshasbeensuccessfullyimproved(Koning,
&Storm,2003).Theliposomescaneasilypermeateintothenuclearmembraneofthetumourcell
(Zhao,Dai,Lu,Chen,Lin&Shen,2013).

Advantages of Lipid-Based Drug Delivery
Inordertoreducethetoxicityofvariousdrugslipid-baseddrugdeliveryhasbeenusedbecauseit
preventsthedrugstointeractwithsensitiveorgansanditalsoimprovesthebioavailabilityofdrugs
whichistheprimeobjectiveofthissystem.Invaccines,diagnostics,nutraceuticals,etc.,lipid-based
carrierscanbesafelyusedfordrugdelivery(Müller,Radtke&Wissing,2002;Prajapati,Patel,Patel,
Dalrymple&Serajuddin,2011;Pouton,2006).

TherearevariousuniquebenefitsofLipid-baseddrugdeliverysystemssuchascontroland
targetdrugrelease,encapsulationoflargeamountofdrug,increasethestabilityofpharmaceuticals,
andhavethecapabilitytodeliverbothlipophilicandhydrophilicdrugsetc.ThesynthesisofLipid-
baseddrugdeliverysystemisalsolessexpensiveascomparedtopolymeric/surfactant-basedcarriers.
Increaseddrugabsorption,asmallernumberofsideeffects,controlleddrugreleaseandsite-specific
targetingarevariousadvantagesoflipid-baseddrugdeliverysystemsoverpolymer-basedsystems.
Stabilityofmostofthelipidformulationsishighforboththehydrophilicandhydrophobicsubstances.
Lipidbaseddrugdeliverysystemsalsohave,highcarriercapacity,andfeasibilityofvariableroutes
ofadministration,includingoral,topical,parenteralandpulmonary.Bioavailabilityofsomedrugs
canalsobeimprovediftheyareadministeredwithfood(ElLaithy&El-Shaboury,2002;Amidon,
Lennernas, Shah & Crison, 1995; Charman, Porter, Mithani & Dressman, 1997; Winstanley &
Orme,1989). In theabsorptionof lipophilicdrugsand increasing theiroralbioavailability, lipid
componentsoffoodhaveamajorrole.Stimulationofbiliaryandpancreaticsecretionsisdoneby
high-fatmealswhichinturnreducethemetabolismrateandeffluxactivitysoastoincreasethe
intestinalwallpermeabilityandprolongationofgastrointestinaltractresidencetime(ElMaghraby,
Barry,&Williams,2008).
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