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ABSTRACT

Multi-drugtherapyinvolvesthesimultaneousorsequentialadministrationoftwoormoredrugswith
similarordifferentmechanismsofactionandisefficientincombatingvariousailmentssuchascancer,
diabetes,andrheumatoidarthritis.Ithasemergedadvantageousduetolargertherapeuticbenefits,an
increaseinpatientcompliance,loweradministrativecosts,andreducednumberofprescriptions.In
therecentpast,theclinicalsuccessoftheNovartisproductEntresto(sacubitril,disodiumvalsartan
andwater)andEsteveproductE-58425(tramadolandcelecoxib)hasboostedthedevelopmentof
multi-drug.Thepresentarticleishencedesignedtoprovideanoverviewofdifferentmulticomponent
addictswhichprovideoptionofcombiningthedrugsatasupramolecularlevel(nano-sizedlevel).
Keyfeaturesofmulti-drugcocrystal,co-amorphoussystemandeutecticsaredescribedwithmajor
emphasisonscreeningtools,preparationmethods,characterizationtechniques,biopharmaceutical
aspectsandscaleup.
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INTROdUCTION

Concurrent administration of two or more therapeutic agents which have similar or different
mechanismsofactionaretermedasmultidrugtherapyandcanbeusedtocombatvariousailments
(Shinetal.,2009).Incomparisontosingledrugtherapy,thisapproachhelpsintargetingdifferent
keysignaltransductionpathwayswhichcanbemoreefficaciousinmanagementofdiseases,since
theycanevadecellularresistancemechanisms.Theadvantagesofferedbymulti-drugtherapyare
schematicallydepictedinFigure1.Todate,thisapproachhasbeensuccessfullyimplementedfor
managementofdiseasessuchasHIV/AIDS,cancer,multiplesclerosis,malaria,infectiousdiseases,
cardiovascularandmetabolicdiseases,hypertension,autoimmunedisordersandmanypsychiatric
maladies(Conwayetal.,2010;Thipparaboinaetal.,2015).Multi-drugtherapywhenadministered
infixeddosecombinations(FDC)arecost-effectivewhichhelpinreducingpillloadwithoutany
additionalriskofadverseeventsordrugresistanceandhenceimprovethepatientcompliance.FDC
alsofacilitatethereductionofmanagerialandmanufacturingcostsbyreducingtheoutflowrelated
to packaging and drug prescriptions. FDC products contain simple drug–drug combinations or
drug–devicecombinations,suchasdrug-elutingstentsordrug-biologicalproductsforuseincancer
therapy.ThebenefitsofferedbyFDCareoftenovershadowedbecauseofitsseveredisadvantages
such as stability issues, and solubility differences and incompatibility between the parent drugs
(Thipparaboinaetal.,2015).Hence,thereisaneedtodevelopalternativeapproachwhichwillfacilitate
thedevelopmentoftherapeutichybridstocountersuchproblems.Multicomponentsolidssuchas
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cocrystals,coamorphoussystem(CAM)andeutecticsmayprovidesolutionrequiredfordelivering
thedrug-drugcombinationswithimprovedbenefitsintermsofstability,improvedsolubilityand
dissolutionwhencomparedtoFDC.

ClinicalsuccessofNovartisproductEntrestoamultidrugcocrystalwhichwasapprovedin2015
foreffectivemanagementofchronicheartpain,iscomprisedofmonosodiumsacubitril,disodium
valsartanandwater,andhasgivenaboosttopharmaceuticalindustrytoimprovethepharmaceutical
attributesusingmulticomponentsystems.However,developmentsofsuchmulticomponentsolid
systemneedcarefulattentionasitrequiressupportiveevidenceonitspharmacologicalactionand
safetysuchassynergisticoradditiveeffectof twodrugs inaddition tostabilityandformulation
relatedattributes.Thisreviewarticleaimstoprovideabriefoverviewonmulticomponentsolidforms
(cocrystals,CAMandeutectics)andfurnishinformationrangingfrompreparation,characterization,
scaleupandregulatoryconcernsrelatedtothesesystems.

MULTI-dRUG COCRySTALS

Multidrugcocrystals(MDC)areasubsetofpharmaceuticalcocrystalswhereintheconformerisa
bioactivemoleculewhichpossessindependentdrugactivityinsteadofbeinganinertcoformer.As
perFDA,co-crystalsaredissociablemulticomponentsolidcrystallinesupramolecularcomplexes
whichcontaintwoormorecomponentswithinthesamecrystallatticewhereinthecomponentsare
inneutralstateandinteractvianonionicinteractions’(Aitipamulaetal.,2012).MDCoffernumerous
advantagesfromenhancedbioavailabilitytoreductionofmultidrugresistance,synergisticand/or
additiveeffects,enhancedsolubilityanddissolutionofatleastonecomponent,possiblestabilization
of unstable components through intermolecular interactions, lifecycle management of existing
products,andfinallycombinationtherapies(Thipparaboinaetal.,2016).Ourresearchgroupwasthe
firstonetoproposethedefinitionofco-crystalstoMDCsystems,anddefineditas‘dissociablesolid
crystallinesupramolecularcomplexescomprisingtwoormoretherapeuticallyeffectivecomponents
inastoichiometricratiowithinthesamecrystallattice,whereinthecomponentsmaypredominantly
interactvianonionicinteractionsandrarelythroughhybridinteractions(acombinationofionicand
nonionicinteractionsinvolvingpartialprotontransferandhydrogenbonding)withorwithoutthe
presenceofsolvatemolecules’(Thipparaboinaetal.,2016).ApprovalofEntrestoaMDCappearedjust

Figure 1. Advantages offered by multi drug therapy: MDR multi-drug resistance
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