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AQUEOUSCOMPOSITIONOFANENGINEEREDPROTEINCONSTRUCTCOMPRISINGANFCDOMAIN 

Thisinventionrelatestoaqueoussolutioncompositionsofengineeredproteinconstructs 

whichcompriseanFcdomainatlowbufferconcentrationsandlowionicstrength.  

Background 

EngineeredproteinsconstructscomprisinganFcdomainarewidelyusedintherapy.TheFc 

domainistheC-terminalregionofanantibodythatinteractswithcellsurfacereceptorscalled 

Fcreceptorsandsomeproteinsofthecomplementsystemandtherebyactivatetheimmune 

system.InlgGIgAandlgDantibodyisotypestheFcdomainiscomposedoftwoidentical 

proteinchainfragmentseachofwhichisderivedfromthesecondandthirdconstantdomains 

oftheantibody'sheavychain.In1gMandIgEantibodyisotypestheFcdomainiscomposed 

oftwoidenticalproteinchainfragmentseachofwhichisderivedfromthesecondthirdand 

fourthconstantdomainsoftheantibody'sheavychain.ThemolecularweightofanFcdomain 

maytypicallybeintherange25-40kDaandmaybelargerwhereglycosylationispresent.A 

widerangeofphysiologicaleffectsresultfromtheactivationoftheimmunesystemmediated 

byantibodyFcdomainbindingincludingcelllysisanddegranulationofmastcellsbasophils 

andeosinophils.  

Awiderangeofengineeredantibodyproteinconstructshavebeendevelopedincluding 

bispecificandtrispecificantibodies.Anumberofengineeredproteinconstructshavealso 

beendevelopedwhereintheFcseparatedfromtheFabpartsofanantibodymolecule(the 

physiologicalpurposeinparticularthepurposeofextendingtheinvivohalf-lifeoftheprotein 

construct.  

Whenformulatedasaqueoussolutionsproteinsareunstableandaresusceptibleto 

degradationandconsequentlossofbiologicalactivitywhilestored.Thedegradationcanbe 

physicalinnatureincludingaggregationprecipitationorgelformation.Thedegradationcan 

alsobechemicalinnatureincludinghydrolyticcleavagedeamidationcyclicimideformation, 

aspartate/glutamateisomerizationoroxidation.  

Theratesofthedegradationprocessesincreasewithincreasingtemperatureandprotein 

therapeuticmoleculesaregenerallymorestableatlowertemperatures.Howeveritisoften 

challengingtodevelopatherapeuticproteinproductthatisstableinliquidformfortheduration 

oftheintendedshelf-life(typically24months),evenunderrefrigeration.Inadditiontoensure 
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convenienceforpatientsthereisoftenaneedtodevelopproductsthatarestableatelevated 

temperaturessuchasupto250 Qorupto300 Qeitherforaspecificperiodoftimeorfortheir 

entireshelf-life.  

OneofthemostcriticalparameterstocontrolthestabilityofproteintherapeuticsispH.  

ThereforepHoptimizationisakeystepinformulationdevelopment.Manytherapeutic 

proteinsareformulatedataselectedpHbetween4.0-8.5.Itisthoughttobeimportantto 

ensurethatthepHismaintainedattheselectedvalueandpHfluctuationsareminimized.  

Thereforeithasbeenunderstoodthatacertaindegreeofbufferingcapacityisneededinthe 

formulation.Largerproteinmoleculestypicallyhavesomeself-bufferingcapacityduetothe 

presenceofonisablegroupsamongsttheaminoacidsidechainsofthepolypeptide 

backbone.  

Thepresentinventionaddressestheproblemofinstabilityofengineeredproteinconstructs 

thatcompriseanFcdomaininaqueoussolutioncompositions.  

W02006/138181A2 (Amgen) discloses self-buffering protein formulationswhich are 

substantiallyfreeofotherbufferingagents.  

W02009/073569(Abbott)disclosesaqueousformulationsofantibodiessuchasadalimumab 

whereintheformulationshaveconductivityoflessthanabout2.5mS/cm.  

W02008/084237(Arecor)disclosesproteincompositionswhichdonotcompriseconventional 

valuesatleastIunitlessthanorIunitgreaterthanthepHofthecompositionareutilised.  

W02018/094316 (JustBiotherapeutics)disclosesophthalmicformulationscomprising 

aflibercept.  

W02013/059412 and W02014/011629 (Coherus) disclose aqueous formulations of 

etanercept.  

Summary ofthe invention 

AccordingtotheinventionthereisprovidedanaqueoussolutioncompositionofpHinthe 

rangeofabout4.0toabout8.5comprising: 
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buffersinameaningfulamount.Instead"displacedbuffers"whichareadditiveswithpKa
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- anengineeredproteinconstructcomprisinganFcdomain 

- optionallyoneormorebuffersbeingsubstanceshavingatleastoneionisable 

groupwithapKaintherangeofabout3.0toabout9.5andwhichpKa5within 

2pHunitsofthepHofthecompositionU 
7 

-optionallyoneormoreneutralaminoacidsand 
7 

modifier 
-anunchargedtonicity 7 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about0mMtoabout10 mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.  

Detailed description ofthe invention 

Describedhereinarestableaqueoussolutioncompositionsofengineeredproteinconstructs 

comprisinganFcdomainhavingabsentoralowconcentrationofbufferandlowionicstrength.  

ItshouldbenotedthatallreferenceshereintopH"refertothepHofacompositionevaluated 

at25ND.Allreferencesto"pKa"refertothepKaofanonisablegroupevaluatedat25ND(see 

CRCHandbookofChemistryandPhysics, 7 9 thEdition7 1998,D.R.Lide).IfrequiredpKa 

valuesofaminoacidsidechainsastheyexistinapolypeptidecanbeestimatedusinga 

suitablecalculator.  

engineeredproteinconstructscomprisinganFcdomain.Thereforetheconcentrationofbuffer 

inthecompositionshouldbelimitedasmuchaspossible.Incertainembodimentsaminimum 

amountofbufferisrequiredtomaintainastablecompositionandminimizepHfluctuations.  

Thebuffer(s)wherepresentwillhavebufferingcapacityatthepHofthecomposition.Buffers 

typicallycompriseonisablegroupswithpKawithinIpHunitofthepHofthecomposition, 

howeveramoietywhichhasionisablegroupswithpKaIpHunitgreaterorlessthanthepH 

ofthecompositionmayalsoprovidesomebufferingeffectifpresentinasufficientamount.In 

oneembodimentthe(ora)buffercomprisesionisablegroupswithpKawithinIpHunitofthe 

pHofthecomposition.Inanotherembodimentthe(ora)buffercomprisesonisablegroups 

withpKawithinI.5pHunitsofthepHofthecomposition(suchasbetweenIandI.5pHunits 

ofthepHofthecomposition).Inafurtherembodimentthe(ora)buffercomprisesionisable 
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Thepresentinventorsbelievethatbuffershaveadetrimentalimpactonthestabilityof
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groupswithpKawithin2pHunitsofthepHofthecomposition(suchasbetweenI.5and2pH 

unitsofthepHofthecomposition).  

Inanembodimentthecompositionissubstantiallyfreeofbufferse.g.doesnotcontainany 

buffers.Inanembodimentthecompositioncontainsasinglebuffer.Inanembodimentthe 

compositioncontainstwobuffers.Suitablyoneormorebuffersarepresent.  

Inoneembodimentthetotalconcentrationofbuffersinthecompositionislessthan4.5mM 

suchaslessthan4mMlessthan3mMlessthan2mMlessthanImMlessthan0.5mM 

lessthan0.4mM, lessthan0.3mMorlessthan0.2mMorlessthan0.1mM.Inone 

embodimentthetotalconcentrationofbuffersisintherangeofabout0.1mMtoabout5mM 

suchasabout0.5mMtoabout5mMabout0.1mMtoabout4mMabout0.5mMtoabout4 

mMaboutO.1mMtoabout3mMaboutO.5mMtoabout3mMaboutO.1mMtoabout2mM 

about0.5mMtoabout2mMabout0.1mMtoaboutImMorabout0.5mMtoaboutImM.  

InoneembodimentthetotalconcentrationofbuffersisintherangeofaboutImMtoabout 

5mMaboutImMtoabout4mMoraboutImMtoabout3mM.Inoneembodimentthetotal 

concentrationofbuffersinthecompositionis<4.5mMsuchas<4mM,<3mM,<2mM 

<1mM<0.5mM,<0.4mM,<0.3mM<0.2mMor<0.1mM.Inoneembodimenttheaqueous 

solutioncompositionissubstantiallyfreeofbuffer.Asusedherein"substantiallyfreemeans 

theaqueoussolutioncompositioncontainslessthan0.1mMofbuffer.Whenconsideringthe 

concentrationofbufferinsolutionanybufferingcapacityoftheengineeredproteinconstruct 

itselfshouldbeexcluded.  

mMtoabout5mM, suchasaboutImMtoabout4mMaboutImMtoabout3mMorabout 

ImMtoabout2mM.Inoneembodimentthebuffersarepresentinthecompositionatatotal 

concentrationintherangeofaboutI.5mMtoabout5mMsuchasI.5mMtoabout4mM 

aboutI.5mMtoabout3mMoraboutI.5mMtoabout2mM.Inoneembodimentthebuffers 

arepresentinthecompositionatatotalconcentrationintherangeofabout2mMtoabout4 

mMorabout2mMtoabout3mM.Inoneembodimentthebuffersarepresentinthe 

compositionatatotalconcentrationintherangeofabout3.5mMtoabout4mM.  

Inoneembodimentthebuffersarepresentatatotalconcentrationintherangeofabout5 

mMtoabout10mMsuchasabout5.5mMtoabout10mMabout6mMtoabout10mM 

about6.5mMtoabout10mM, about7mMtoabout10mMabout7.5mMtoabout10mM 

about8mMtoabout10mMabout8.5mMtoabout10mMorabout9mMtoabout10mM.  

Inoneembodimentthebuffersarepresentatatotalconcentrationintherangeofabout5 

4 

InoneembodimentthebuffersarepresentatatotalconcentrationintherangeofaboutI
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mMtoabout9.5mMsuchasabout5.5mMtoabout9.5mMabout6mMtoabout9.5mM 

about6.5mMtoabout9.5mMabout7mMtoabout9.5mMabout7.5mMtoabout9.5mM 

about8mMtoabout9.5mMorabout8.5mMtoabout9.5mM.Inoneembodimentthe 

buffersarepresentatatotalconcentrationintherangeofabout5mMtoabout9mMsuch 

asabout5.5mMtoabout9mMabout6mMtoabout9mMabout6.5mMtoabout9mM 

about7mMtoabout9mMabout7.5mMtoabout9mMorabout8mMtoabout9mM.In 

oneembodimentthebuffersarepresentatatotalconcentrationintherangeofabout5mM 

toabout8.5mMsuchasabout5.5mMtoabout8.5mMabout6mMtoabout8.5mMabout 

6.5mMtoabout8.5mMabout7mMtoabout8.5mMorabout7.5mMtoabout8.5mM.In 

oneembodimentthebuffersarepresentatatotalconcentrationintherangeofabout5mM 

toabout8mMsuchasabout5.5mMtoabout8mMabout6mMtoabout8mMabout6.5 

mMtoabout8mMorabout7mMtoabout8mM.Inoneembodimentthebuffersarepresent 

atatotalconcentrationintherangeofabout5mMtoabout7.5mMsuchasabout5.5mMto 

about7.5mMabout6mMtoabout7.5mM, orabout6.5mMtoabout7.5mM.Inone 

embodimentthebuffersarepresentatatotalconcentrationintherangeofabout5mMto 

about7mMsuchasabout5.5mMtoabout7mMorabout6mMtoabout7mM.Inone 

embodimentthebuffersarepresentatatotalconcentrationintherangeofabout5mMto 

about6.5mM, suchasabout5.5mMtoabout6.5mM.Inoneembodimentthebuffersare 

presentatatotalconcentrationintherangeofabout5mMtoabout6mM.  

Inoneembodimentthebuffersarepresentatatotalconcentrationintherangeofabout3 

mMtoabout10mMabout3.5mMtoabout9.5mMabout4mMtoabout9mMabout4.5 

mMtoabout8.5mM, about5mMtoabout8mM, about5.5mMtoabout7.5mMorabout6 

rangeofabout3.5mMtoabout10mMabout4mMtoabout10mMabout4.5mMtoabout 

10mM, about5mMtoabout10mMabout5.5mMtoabout10mMorabout6mMtoabout 

10mM.Inoneembodimentthebuffersarepresentatatotalconcentrationintherangeof 

about3mMtoabout9.5mMabout3.5mMtoabout9.5mMabout4mMtoabout9.5mM 

about4.5mMtoabout9.5mM, about5mMtoabout9.5mMabout5.5mMtoabout9.5mM 

orabout6mMtoabout9.5mM.Inoneembodimentthebuffersarepresentatatotal 

concentrationintherangeofabout3mMtoabout9mMabout3.5mMtoabout9mMabout 

4mMtoabout9mMabout4.5mMtoabout9mMabout5mMtoabout9mM, about5.5mM 

toabout9mMorabout6mMtoabout9mM.Inoneembodimentthebuffersarepresentat 

atotalconcentrationintherangeofabout3mMtoabout8.5mMabout3.5mMtoabout8.5 

mMabout4mMtoabout8.5mMabout4.5mMtoabout8.5mMabout5mMtoabout8.5 

mMabout5.5mMtoabout8.5mMorabout6mMtoabout8.5mM.Inoneembodimentthe 

buffersarepresentatatotalconcentrationintherangeofabout3mMtoabout8mMabout 
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3.5mMtoabout8mMabout4mMtoabout8mMabout4.5mMtoabout8mMabout5mM 

toabout8mMabout5.5mMtoabout8mMorabout6mMtoabout8mM.Inone 

embodimentthebuffersarepresentatatotalconcentrationintherangeofabout3mMto 

about7.5mMabout3.5mMtoabout7.5mMabout4mMtoabout7.5mM, about4.5mMto 

about7.5mM, about5mMtoabout7.5mM, about5.5mMtoabout7.5mMorabout6mM 

toabout7.5mM.Inoneembodimentthebuffersarepresentatatotalconcentrationinthe 

rangeofabout3mMtoabout7mMabout3.5mMtoabout7mMabout4mMtoabout7 

mMabout4.5mMtoabout7mMabout5mMtoabout7mMabout5.5mMtoabout7mM 

orabout6mMtoabout7mM.Inoneembodimentthebuffersarepresentatatotal 

concentrationintherangeofabout3mMtoabout6.5mMabout3.5mMtoabout6.5mM 

about4mMtoabout6.5mMabout4.5mMtoabout6.5mMabout5mMtoabout6.5mM 

orabout5.5mMtoabout6.5mM.Inoneembodimentthebuffersarepresentatatotal 

concentrationintherangeofabout3mMtoabout6mMabout3.5mMtoabout6mMabout 

4mMtoabout6mMabout4.5mMtoabout6mMorabout5mMtoabout6mM.Inone 

embodimentthebuffersarepresentatatotalconcentrationintherangeofabout3mMto 

about5.5mMabout3.5mMtoabout5.5mMabout4mMtoabout5.5mMorabout4.5mM 

toabout5.5mM.Inoneembodimentthebuffersarepresentatatotalconcentrationinthe 

rangeofabout3mMtoabout5mMabout3.5mMtoabout5mMorabout4mMtoabout5 

mM.Inoneembodimentthebuffersarepresentatatotalconcentrationintherangeofabout 

3mMtoabout4.5mMorabout3.5mMtoabout4.5mM.  

ThepHofanaqueoussolutiondecreasesifanacidisaddedandincreasesifabaseisadded.  

additionofanacidorthemagnitudeofthepHincreaseonadditionofabasedependson(1) 

theamountoftheacidorthebaseadded,(2)thestartingpHoftheaqueoussolution(i.e.prior 

totheadditionoftheacidorthebase)and(3)thepresenceofabuffer.Thus,(1)startingfrom 

agivenpHtheadditionofagreateramountofanacidorabasewillresultingreater 

magnitudeofpHchange,(2)additionofagivenamountofanacidorabasewillresultinthe 

greatestpHchangeatneutralpH(i.e.pH7.0)andthemagnitudeofthepHchangewill 

decreaseasthestartingpHmovesawayfrompH7.0and(3)themagnitudeofthepHchange, 

startingfromagivenpHwillbesmallerinthepresenceofabufferthanintheabsenceofa 

buffer.AbufferthushastheabilitytoreducethechangeinpHifanacidorabaseisaddedto 

thesolution.  

Suitablyasubstanceisconsideredtobeabufferifitiscapableofreducingthemagnitudeof 

thepHchangeofasolutionto75%,preferably50%mostpreferablyto25%,comparedwith 
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AtagiventemperatureandatmosphericpressurethemagnitudeofthepHdecreaseson
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anidenticalsolutionthatdoesnotcomprisethebufferwheneitherstrongacidorastrong 

baseisaddedresultingin0.1mMincreaseoftheacidorthebaseinthesolution.  

Converselysuitablyasubstanceisnotconsideredtobeabufferifitisnotcapableofreducing 

themagnitudeofthepHchangeofasolutionto75%,preferably50%mostpreferablyto25% 

comparedwithanidenticalsolutionthatdoesnotcomprisethesubstancewheneitherstrong 

acidorastrongbaseisaddedresultingin0.1mMincreaseoftheacidorthebaseinthe 

solution.  

Inoneembodimenttheorabufferisanaminoacid.Inanotherembodimenttheorabuffer 

isnotanaminoacid.Inanembodimentthecompositionisfreeoftheaminoacidslysine, 

argininehistidineglutamateandaspartate. Inanembodimentthecompositionisfreeof 

cysteine.  

Wherepresentsuitablebuffersincludebutarenotlimitedto:citratehistidinemaleate, 

sulphiteglyoxylateaspartameglucuronateaspartateglutamatetartrategluconatelactate, 

glycolicacidadeninesuccinateascorbatebenzoatephenylacetategallatecytosinep

aminobenzoic acid sorbate, acetate, propionate alginate, urate, 

morpholino)ethanesulphonic acid, bicarbonate, bis(2-hydroxyethyl) 

iminotris(hydroxymethyl)methane, N-(2-acetamido)-2-iminodiacetic acid 2-E(2-amino-2

oxoethyl)aminojethanesulphonic acid, piperazine NN'-bis(2-ethanesulphonic acid), 

phosphate, NN-bis(2-hydroxyethyl)-2-aminoethanesulphonic acid 3-ENN-bis(2

hydroxyethyl)amino]-2-hydroxypropanesulphonic acid triethanolamine, piperazine-NN'

N-tris(hydroxymethyl)glycine and N-tris(hydroxymethyl)methyl-3-aminopropanesulphonic 

acid, andsaltsthereofandcombinationsthereof.Inoneembodimentthebufferisselected 

fromhistidinemaleatesulphiteglyoxylateaspartameglucuronateaspartateglutamate, 

tartrate, gluconate, lactate, glycolicacid, adenine succinate ascorbate, benzoate, 

phenylacetategallatecytosinep-aminobenzoicacidsorbateacetatepropionatealginate, 

urate, 2-(N-morpholino)ethanesulphonic acid, bicarbonate, bis(2-hydroxyethyl) 

iminotris(hydroxymethyl)methane, N-(2-acetamido)-2-iminodiacetic acid 2-E(2-amino-2

oxoethyl)aminojethanesulphonic acid, piperazine NN'-bis(2-ethanesulphonic acid), 

phosphate, NN-bis(2-hydroxyethyl)-2-aminoethanesulphonic acid 3-ENN-bis(2

hydroxyethyl)amino]-2-hydroxypropanesulphonic acid triethanolamine, piperazine-NN'

bis(2-hydroxypropanesulphonic acid), tris(hydroxymethyl)aminomethane, 

N-tris(hydroxymethyl)glycine and N-tris(hydroxymethyl)methyl-3-aminopropanesulphonic 

acidandsaltsthereofandcombinationsthereof.Inoneembodimentthebufferisselected 
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fromcitratemaleatesuiphiteglyoxylateaspartameglucuronatetartrategluconatelactate, 

glycolicacidadeninesuccinateascorbatebenzoatephenylacetategallatecytosinep

aminobenzoic acid sorbate, acetate, propionate alginate, urate, 

morpholino)ethanesulphonic acid, bicarbonate, bis(2-hydroxyethyl) 

iminotris(hydroxymethyl)methane, N-(2-acetamido)-2-iminodiacetic acid 2-E(2-amino-2

oxoethyl)aminojethanesulphonic acid, piperazine NN'-bis(2-ethanesulphonic acid), 

phosphate, NN-bis(2-hydroxyethyl)-2-aminoethanesulphonic acid 3-ENN-bis(2

hydroxyethyl)amino]-2-hydroxypropanesulphonic acid triethanolamine, piperazine-NN'

bis(2-hydroxypropanesulphonic acid), tris(hydroxymethyl)aminomethane (TRIS), 

N-tris(hydroxymethyl)glycine and N-tris(hydroxymethyl)methyl-3-aminopropanesuiphonic 

acidandsaltsthereofandcombinationsthereof.Inoneembodimentthebufferisselected 

fromthegroupconsistingofcitratehistidinemaleatetartratelactatebenzoateacetate, 

bicarbonatephosphateandtris(hydroxymethyl)aminomethane(TRIS),suchasselectedfrom 

thegroupconsistingofhistidinemaleatetartratelactatebenzoateacetatebicarbonate, 

phosphateandtris(hydroxymethyl)aminomethane(TRIS),inparticularhistidinelactate, 

acetatephosphateandtris(hydroxymethyl)aminomethane(TRIS).Forexamplethebufferis 

phosphate. Alternatively, the buffer is tris(hydroxymethyl)aminomethane (TRI~).  

Alternativelythebufferishistidine.Alternativelythebufferislactate.Alternativelythebuffer 

isacetate.Alternativelythebufferiscitrate.  

Inanembodimentthecompositiondoesnotcomprisesodiumphosphate.Inanembodiment, 

ifthecompositioncomprisesphosphatebuffer(e.g.sodiumphosphate)suitablythe 

Theprincipalsolventforcompositionsoftheinventioniswatersuchaswaterforinjection.  

Othercomponentsofthecompositions(e.g.apolyol)maycontributetosolubilisationofthe 

engineeredproteinconstruct.  

Thecompositioncomprisesanunchargedtonicitymodifiersuchasapolyol.Examplesof 

unchargedtonicitymodifiersincludeglycerol,1,2-propanediolmannitolsorbitolsucrose, 

trehalosePEG300andPEG400.Suitablytheunchargedtonicitymodifierisselectedfrom 

glycerolmannitolI2-propanediolandsucrose.Whenincludedthetotalconcentrationof 

unchargedtonicitymodifierissuitably50-1000mMforexample200-500mMsuchasabout 

300mM.  

Thecompositionsuitablyhasanosmolaritywhichisphysiologicallyacceptableandthus 

suitableforparenteraladministration.Thustheosmolarityofthecompositionissuitablyin 

8 

concentrationislessthan4.5mMe.g.lessthan4.0mM.
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therangeofabout200mOsm/Ltoabout600mOsm/Le.g.about200mOsm/Ltoabout500 

mOsm/Labout200mOsm/Ltoabout400mOsm/Lorabout300mOsm/L.  

Inoneembodimenttheosmolarityofthecompositionisintherangeofabout200mOsm/Lto 

about550mOsm/Lforexampleabout200mOsm/Ltoabout500mOsm/Labout200 

mOsm/Ltoabout450mOsm/Labout200mOsm/Ltoabout400mOsm/Labout200mOsm/L 

toabout350mOsm/Lorabout200mOsm/Ltoabout300mOsm/L.Inoneembodimentthe 

osmolarityofthecompositionisintherangeofabout250mOsm/Ltoabout600mOsm/Lfor 

exampleabout300mOsm/Ltoabout600mOsm/Labout350mOsm/Ltoabout600mOsm/L, 

about400mOsm/Ltoabout600mOsm/Labout450mOsm/Ltoabout600mOsm/Lorabout 

500mOsm/Ltoabout600mOsm/L.Thecompositionisforexampleisotonicwithhuman 

plasma.Compositionsmayalsobehypotonicorhypertonice.g.thoseintendedfordilution 

priortoadministration.Inoneembodimentthecompositionisslightlyhypertonic.Inone 

embodimenttheosmolarityofthecompositionisintherangeofabout300mOsm/Ltoabout 

500mOsm/Lsuchasabout350mOsm/Ltoabout500mOsm/Lsuchasabout400mOsm/L 

toabout500mOsm/L.  

Thecompositionmayoptionallycompriseoneormoreneutralaminoacids.Asusedherein, 

aneutralaminoacidisanaminoacidthesidechainofwhichdoesnotcontainanionisable 

groupwhichissignificantlyonised(e.g.morethan20%especiallymorethan50%oftheside 

chainhaveaminusorpluscharge)atthepHofthecomposition. Exampleneutralamino 

acidsareselectedfromglycinemethionineprolinealaninevalineleucineisoleucine, 

phenylalaninetyrosinetryptophanserinethreonineasparagineandglutamineandin 

Suitablyneutralaminoacidsareselectedfromglycinemethionineprolineandalaninein 

particularareselectedfromprolineandglycineespeciallyproline.  

Thetotalconcentrationoftheoneormoreneutralaminoacidswhenpresentmayforexample 

be20-250mMe.g.20-200mMe.g.50-150mMe.g.50-100mMor25-75mM.Alternativelyit 

maybe100-250mMe.g.150-200mM.  

Thepresentinventorsbelievethatthepresenceofionshasadetrimentalimpactonthe 

stabilityofengineeredproteinconstructscomprisinganFcdomain.Thereforetheionic 

strengthofthecompositionshouldbelimitedasmuchaspossible.  

9 
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Thetotalionicstrengthofthecompositionexcludingthecontributionoftheengineeredprotein 

constructislessthan20mMsuitablylessthan10mMe.g.lessthan9mMlessthan8mM 

lessthan7mMlessthan6mMorlessthan5mM.Theterm"totalionicstrength"isused 

hereinasthefollowingfunctionoftheconcentrationofallionsinasolution: 
cz2 /2 

x x 
x=1 

wherec~ismolarconcentrationofionx(molLi),z~isthenetchargeofionc~.Thesumcovers 

allions(n)presentinthesolutionexcludingthecontributionoftheengineeredprotein 

construct.Itwillbeunderstoodthatoptionalneutralaminoacidshaveanetchargeofzeroin 

thecompositionsoftheinventionanddonotthuscontributetothetotalionicstrength.Inany 

eventthecontributionofanyneutralaminoacidsisnotincluded.  

ThepHofthecompositionisintherangeofabout4.0toabout8.5,suchasabout4.0toabout 

7.5orabout5.0toabout8.5,e.g.about6.0toabout8.5,e.g.about6.5toabout8.5orabout 

6.0toabout7.5,suchasabout7.0toabout7.5.Otherrangesofinterestincludeabout5.0to 

about8.0,e.g.about5.0toabout7.5,e.g.about5.5toabout7.5,especiallyabout6.0toabout 

7.5.  

InoneembodimentthepHofthecompositionisintherangeofabout4.0toabout8.5,such 

asabout4.0toabout8.0,about4.0toabout7.5, about4.0toabout7.0, about4.0toabout 

6.5,about4.0toabout6.0,about4.0toabout5.5,orabout4.0toabout5.0.Inone 

embodimentthepHofthecompositionisintherangeofabout4.5toabout8.5,suchasabout 

4.5toabout6.0,orabout4.5toabout5.5.InoneembodimentthepHofthecompositionis 

intherangeofabout5.0toabout8.5,suchasabout5.0toabout8.0,about5.0toabout7.5, 

about5.0toabout7.0,about5.0toabout6.5,orabout5.0toabout6.0.Inoneembodiment, 

thepHofthecompositionisintherangeofabout5.5toabout8.5,suchasabout5.5toabout 

8.0,about5.5toabout7.5,about5.5toabout7.0,orabout5.5toabout6.5.Inone 

embodimentthepHofthecompositionisintherangeofabout6.0toabout8.5,suchasabout 

6.0toabout7.5,orabout6.0toabout7.0.  

Thecompositionsoftheinventioncompriseanengineeredproteinconstruct.Engineered 

proteinconstructsarenon-naturalproteinstypicallymadeasaproductofgenericengineering 

(genefusion)orsyntheticchemistry.Engineeredproteinconstructscombinepotentially 

beneficialpropertieswhichwereoriginallypresentintwoormoreindividualproteins(and/or 

individualgenesencodingindividualproteins),inoneintactproteinconstruct.Forexample, 
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anFcdomaincanbelinked(i.e.fused)toaproteinwithspecificdesirablebiologicalfunction 

(e.g.aGLP-1agonist),protectingitfromenzymaticdegradationandthusincreaseits 

circulatinghalf-life.Alternativelytwoormoreantigen-bindingimmunoglobulindomainscan 

belinked(i.e.fused)toanFcdomaineitherdirectlyorviaadditionaldomainstocreatean 

engineeredantibodywithmultiplevalencyand/orspecificity.Whilstsuchartificialmanipulation 

ofproteinstructureusingtheprinciplesofgeneticengineeringorsyntheticchemistryoften 

resultsinengineeredconstructswithhighlydesirablephysiologicalpropertiesfordisease 

treatmentitoftenleadstounnaturalexposureofstructuralmotifsatthesurfaceofthenewly 

generatedproteinsuchasextensivehydrophobicpatchesorotherinstabilityhotspotsthat 

wouldtypicallynotbeexposed.Thisinturnresultsinimpairmentofstabilityoftheengineered 

proteinconstructssuchasincreasedpropensitytoaggregation.Thepresentinvention 

addressessuchincreasedinstabilityofengineeredproteinconstructs 

Fullyhumanmonospecificantibodies(andthenaturalantibodiesofothernon-human 

species),evenwhenproducedbyexpressioninaheterologoushostsuchasabacteriumor 

fungusarenotembracedbythetermengineeredproteinconstruct".Humanmonospecific 

antibodiesproducedbynon-humananimals(suchasmice)engineeredtohaveahuman 

immunesystemarealsonotembracedbytheterm engineeredproteinconstruct'.For 

exampleadalimumabisnotanengineeredproteinconstruct.Inoneembodimentthe 

engineeredproteinconstructisnotachimericantibodyinparticularisnotamonospecific 

chimericantibody.Inoneembodimenttheengineeredproteinconstructisnotahumanized 

antibodyinparticularisnotamonospecifichumanizedantibody.  

domainofanantibodythatinteractswithanFcreceptororsomeproteinsofthecomplement 

systemtoactivatetheimmunesystemandincludesderivativesthereof.Fcdomainsmaybe 

derivedfromlgG(e.g.IgGIlgG2,lgG3orlgG4),IgA(e.g.gAlorlgA2),lgD,1gMIgYand 

IgEisotypesforexample.FcdomainsderivedfromlgGIgAandlgDisotypescomprisetwo 

identicalproteinchainfragmentsconnectedbydisulfidebondseachofwhichisderivedfrom 

thesecondandthirdconstantdomainsoftheantibody'sheavychain.Fcdomainsderived 

from1gMandIgEisotypescomprisethreeidenticalproteinchainfragmentsconnectedby 

disulfidebondseachofwhichisderivedfromthesecondthirdandfourthconstantdomains 

oftheantibody'sheavychain.Fcdomainsmayoptionallybeglycosylated.Mostsuitablythe 

FcdomainistheFcdomainofanlgGespeciallyIgGIorlgG4andparticularlyIgGI.Fc 

domainsmaytypicallyhaveamolecularweightof25-40kDawhichmaybehigherinthecase 

ofglycosylatedFcdomains. DerivativesofFcdomainswhichareembracedbytheterm 

includedomainsknownasFcabsinwhichtheFcdomainismodifiedtoincludeanantigen 
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bindingsite(seeProteinEngineeringDesignandSelection(2017)30(9)657-671).Further 

examplesofderivativesincludeconjugatedderivativese.g.suchasengineeredprotein 

constructscomprisinganFcdomainconjugatedtoanothermoiety.Suchmoietiesinclude 

chemicallyinertpolymerssuchasPEG.InsomeembodimentstheFcdomaincontainsone 

ormoremodificationsthataltersoneormorepropertiesoftheengineeredproteinconstruct, 

suchasserumhalf-lifecomplementfixationFcreceptorbindingand/oreffectorfunction(e.g.  

antigen-dependentcellularcytotoxicity).  

InanembodimenttheengineeredproteinconstructisafusionofanFcdomainwitha 

heterologouspolypeptide.OneandpreferablybothchainsoftheFcdomainarelinked(i.e.  

fused)toaheterologouspolypeptide.Aheterologouspolypeptideisapolypeptidethatisnot 

naturallyfoundinacontiguoussequencewiththeFcdomainorachainthereofandin 

particularisnottheantigenbindingpartofanantibody(i.e.theFabpart).Suitablyeachchain 

oftheFcdomainislinked(i.e.fused)tothesameheterologouspolypeptidesuchthatthe 

engineeredproteinconstructishomodimeric.  

Inanembodimenttheheterologouspolypeptideiscapableofbindingaligandpreferablya 

specificligand. Theheterologouspolypeptidemaybecapableofinteractingwithanother 

proteinforexampleaproteinthathasaroleinthehumanbody(suchaswithoutlimitation, 

acytokine). Inanembodimenttheheterologouspolypeptideisselectedfromcytokines, 

growthfactorsbloodclottingfactorsenzymesreceptorproteinsGLP-1agonistsand 

functionalfragmentsanddomainsthereof.  

factor(TNF)e.g.TNFaandforexamplemaycompriseaTNFreceptore.g.TNFreceptor2, 

especiallyasolubleformthereof.Inanembodimenttheheterologouspolypeptideiscapable 

ofbindingtomembraneproteinssuchas0D80or0D86andforexamplecomprisesthe 

extracellulardomainofCLTA-4oraportionthereof. Inanembodimenttheheterologous 

polypeptideiscapableofbindingtoVEGFandforexamplecomprisestheextracellulardomain 

ofVEGFRIand/orVEGR2oraportionthereof. Inanembodimenttheheterologous 

polypeptideiscapableofbindingtoIL-Iandforexamplecomprisestheextracellulardomain 

ofinterleukinssuchasIL-IRIIand/orIL-IRAcPoraportionthereof.Inanembodimentthe 

heterologouspolypeptideiscapableofbindingtoathrombopoietinreceptorsuchasc-Mpl.  

InanembodimenttheheterologouspolypeptideisabloodclottingfactorsuchasFactorVIII 

orFactorIXoraportionthereof.InanembodimenttheheterologouspolypeptideisahActRllb 

proteinoraderivativethereof.Inanembodimenttheheterologouspolypeptideisaprotease 

inhibitor.InanembodimenttheheterologouspolypeptideisaGLP-Iagonist.  

12 
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ExemplaryengineeredproteinconstructswhichcontainanFcdomainincludeetanercept, 

abataceptbelataceptafliberceptrilonaceptromiplostim, eloctateluspaterceptdulaglutide 

andaiprolix. Inoneembodimenttheengineeredproteinconstructisdulaglutide. Inone 

embodimenttheengineeredproteinconstructisabatacept.Inoneembodimentthe 

engineeredproteinconstructisaflibercept.Inoneembodimenttheengineeredprotein 

constructisetanercept.  

Inanembodimenttheengineeredproteinconstructdoescompriseanantigenbindingpartof 

anantibody(i.e.anFabpart). Inanembodimenttheengineeredproteinconstructisa 

bispecificantibodyintheformatofa4-chainantibodyhavingtwodifferentvariablebinding 

regions. Inanembodimenttheengineeredproteinconstructisabispecificantibodyinthe 

formatofa2-chainantibody(i.e.aheavychainonlyantibody)havingtwodifferentvariable 

bindingregions.Heavychainonlyantibodiescanforexamplebederivedfromantibodies 

isolatedfromCamelids.Whetherin2-chainor4-chainformatsuchabispecificantibodymay, 

forexamplehaveapairof3CDRsforarmsaandboftheantibodydenotedODRIaCDR2a, 

CDR3aODRIbCDR2bandCDR3bwhereinODRIaisnotthesameasODRIband/or 

CDR2aisnotthesameasCDR2band/orCDR3aisnotthesameasCDR3b.Suitablynone 

ofthe6CDRsisthesameasanyotherofthe6CDRs.  

Inanembodimenttheengineeredproteinconstructisabispecificantibodyoratrispecific 

antibodyintheformatofanFcabinwhichtheFcdomainhasbeenmodifiedtoincludean 

Incertainembodimentstwoengineeredproteinconstructscanassociatee.g.viadisulfide 

bondstoformadimericprotein.  

InanembodimenttheengineeredproteinconstructcomprisesanlgGFcdomainandtwoor 

more(e.g.twothreefourfiveorsixsuchastwoorfour)immunoglobulinchainvariable 

domains.Asusedhereinanimmunoglobulinchainvariabledomainisadomainwhichbinds 

toantigenderivedfromanantibody.Theimmunoglobulinchainvariabledomainscanbe 

linkedtotheFcdomaindirectlyorcanbelinkedtoFcdomainindirectlye.g.viaanintervening 

constantdomain.Thespecificityoftheimmunoglobulinchainvariabledomainisdetermined 

byCDRsandanimmunoglobulinchainvariabledomaintypicallyhasthreeCDRs.Exemplary 

immunoglobulinchainvariabledomainsincludeVH andVL domainsderivedfroma 

conventional4chainantibodyandtheVHHdomainsderivedfromheavychainonlyantibodies 

e.g.asfoundinCamelids.Inanembodimenttheengineeredproteinconstructcomprisesan 
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IgGFcdomainformedoftwochainseachofwhichislinkeddirectlyorindirectlytooneor 

more(e.g.onetwoorthreesuchasoneortwo)immunoglobulinchainvariabledomains.In 

anembodimenttheengineeredproteinconstructcomprisesanlgGFcdomainformedoftwo 

chainseachofwhichislinkeddirectlytooneormore(e.g.oneortwo)immunoglobulinchain 

variabledomains.Asusedherein,"linkeddirectly"meansdirectlylinked(i.e.fused)optionally 

viaapeptidelinkerandwithoutanyinterveningdomainsthatarenotimmunoglobulinchain 

variabledomains(e.g.constantdomains).Inanembodimenttheengineeredproteinconstruct 

comprisesanlgGFcdomainformedoftwochainseachofwhichislinkedindirectlytooneor 

more(e.g.oneortwo)immunoglobulinchainvariabledomains. Asusedherein"linked 

indirectly"meanslinked(i.e.fused)withoneormoreinterveningdomains(e.g.constant 

domains).Peptidelinkersmaybepresentbetweenthevariousdomains.Inanembodiment 

eachoftheimmunoglobulinchainvariabledomainshasthesamespecificity(i.e.the 

engineeredproteinconstructismonospecific)e.g.eachoftheimmunoglobulinchainvariable 

domainsisthesame.Inanembodimenttheconstructcomprisesimmunoglobulinchain 

variabledomainshavingtwoormore(e.g.two)differentspecificities(i.e.theengineered 

proteinconstructismultispecificforexampleisbispecific)e.g.atleasttwommunoglobulin 

chainvariabledomainsarenotthesame.  

Theengineeredproteinconstructispreferablyatherapeuticengineeredproteinconstruct.  

Suchanengineeredproteinconstructhasadesirabletherapeuticorprophylacticactivityand 

isindicatedforthetreatmentinhibitionorpreventionofadiseaseormedicaldisorder. In 

certainembodimentstheengineeredproteinconstructissubstantiallypurethatisthe 

compositioncomprisesasingleengineeredproteinconstructandnosubstantialamountof 

atleast99%,preferablyatleast99.5%andmorepreferablyatleastabout99.9%ofthetotal 

proteincontentofthecomposition. Inpreferredembodimentstheengineeredprotein 

constructissufficientlypureforuseinapharmaceuticalcomposition.  

Theengineeredproteinconstructissuitablypresentinthecompositionataconcentrationof 

about1-400mg/mIsuitably10-200mg/mImoresuitably20-100mg/mIe.g.about50mg/mI.  

Thecompositionmaycompriseanon-ionicsurfactant.Thenon-ionicsurfactantmayfor 

examplebeselectedfromthegroupconsistingofapolysorbateanalkylglycosideanalkyl 

etherofpolyethyleneglycolablockcopolymerofpolyethyleneglycolandpolypropylene 

glycolandanalkylphenyletherofpolyethyleneglycol.  
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Aparticularlysuitableclassof U surfactantsisthepolysorbates(fattyacidestersof 

ethoxylatedsorbitan),suchaspolysorbate20orpolysorbate80.Polysorbate20isamono 

esterformedfromlauricacidandpolyoxyethylene(20)sorbitaninwhichthenumber20 

indicatesthenumberofoxyethylenegroupsinthemolecule.Polysorbate80isamonoester 

formedfromoleicacidandpolyoxyethylene(20)sorbitaninwhichthenumber20indicates 

thenumberofoxyethylenegroupsinthemolecule.Polysorbate20isknownunderarangeof 

brandnamesincludinginparticularTween20,andalsoAlkestTW20.Polysorbate80is 

knownunderarangeofbrandnamesincludinginparticularTween80,andalsoAlkestTW 

80.Othersuitablepolysorbatesincludepolysorbate40andpolysorbate60.  

Anothersuitableclassofnon-ionicsurfactantsisthealkylglycosidesespeciallydodecyl 

maltoside.Otheralkylglycosidesincludedodecylglucosideoctylglucosideoctylmaltoside, 

decylglucosidedecylmaltosidetridecylglucosidetridecylmaltosidetetradecylglucoside, 

tetradecylmaltosidehexadecylglucosidehexadecylmaltosidesucrosemonooctanoate, 

sucrosemonodecanoatesucrosemonododecanoatesucrosemonotridecanoatesucrose 

monotetradecanoateandsucrosemonohexadecanoate.  

Anothersuitableclassofnon-ionicsurfactantsisalkylethersofpolyethyleneglycolespecially 

thoseknownunderabrandnameBrijsuchasselectedfrompolyethyleneglycol(2)hexadecyl 

ether(Brij52),polyethyleneglycol(2)oleylether(Brij93)andpolyethyleneglycol(2)dodecyl 

ether(BrUL4).OthersuitableBrijsurfactantsincludepolyethyleneglycol(4)laurylether(Brij 

30),polyethyleneglycol(10)laurylether(BrU35),polyethyleneglycol(20)hexadecylether 

Anothersuitableclassofnon-ionicsurfactantsisblockcopolymersofpolyethyleneglycoland 

polypropyleneglycolalsoknownaspoloxamersespeciallypoloxamer188,poloxamer407, 

poloxamerI71andpoloxamerI85.PoloxamersarealsoknownunderbrandnamesPluronics 

orKoliphors.Forexamplepoloxamer188ismarketedasPluronicF-68.  

Anothersuitableclassofnon-ionicsurfactantsarealkylphenylethersofpolyethyleneglycol, 

especially4-(1,I,3,3-tetramethylbutyl)phenyl-polyethyleneglycolalsoknownunderabrand 

nameTritonX-100.  

Inoneembodimentthenon-ionicsurfactantisapolysorbateorapoloxamerandissuitably 
U apolysorbate.Theconcentrationofthenon-ionicsurfactantinthecompositionwilltypically 

beintherange10-2000pg/mIsuchas50-1000pg/mI,100-500pg/mIorabout200pg/mI.  
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Thecompositionsoftheinventionmayadditionallycompriseapreservativesuchasaphenolic 

orabenzylicpreservative.Thepreservativeissuitablyselectedfromthegroupconsistingof 
U phenolm-cresolchlorocresolbenzylalcoholpropylparabenandmethylparabenin 

particularphenolm-cresolandbenzylalcohol.Theconcentrationofpreservativeistypically 

10-100mM7 forexample20-80mMsuchas25-50mM.Theoptimalconcentrationofthe 

preservativeinthecompositionisselectedtoensurethecompositionpassesthe 

PharmacopoeiaAntimicrobialEffectivenessTest(USP<51>,Vol.32).  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

about4.0toabout8.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomain7 

- optionallyoneormorebuffersbeingsubstanceshavingatleastoneionisable 

groupwithapKaintherangeofabout3.0toabout9.5andwhichpKa5within 

2pHunitsofthepHofthecompositionU 
7 

-oneormoreneutralaminoacidsand 

-anunchargedtonicity 7 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 
about0mMtoabout10 7 

mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.Inonespecificsub

embodimentoneormorebuffersarepresentinsaidcompositionatatotalconcentrationin 

therangeofabout0.1mMtoabout5mMsuchasaboutImMtoabout3mM.Inanother 

concentrationintherangeofabout5.5mMtoabout10mMsuchasabout5.5mMtoabout 

8mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout6.0toabout8.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomairn7 

- optionallyoneormorebuffersbeingsubstanceshavingatleastoneionisable 

groupwithapKaintherangeofabout4.0toabout9.5e.g.about5.0toabout 

9.5andwhichpKa5within2pHunitse.g.withinI.5pHunitse.g.withinIpH 

unitofthepHofthe 7 

composition 
-optionallyoneormoreneutralaminoacidsand 

7 
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-anunchargedtonicitymodifier 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about0mMtoabout10mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.Inonespecificsub

embodimentoneormorebuffersarepresentinsaidcompositionatatotalconcentrationin 

therangeofabout0.1mMtoabout5mMsuchasaboutImMtoabout3mM.Inanother 

specificsub-embodimentoneormorebuffersarepresentinsaidcompositionatatotal 

concentrationintherangeofabout5.5mMtoabout10mMsuchasabout5.5mMtoabout 

8mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout4.0toabout8.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomainwhichisabispecific 

antibodyintheformatofa2-chainantibodyhavingtwodifferentvariable 
U 

bindingregions 
- optionallyoneormorebuffersbeingsubstanceshavingatleastoneionisable 

groupwithapKaintherangeofabout3.0toabout9.5andwhichpKa5within 

2pHunitse.g.within1.5pHunitse.g.withinIpHunitofthepHofthe 

composition 

-optionallyoneormoreneutralaminoacidsand 

-anunchargedtonicitymodifiere.g.apolyol; 

about0mMtoabout10mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.Inonespecificsub

embodimentoneormorebuffersarepresentinsaidcompositionatatotalconcentrationin 

therangeofabout0mMtoabout5mMsuchasaboutImMtoabout3mM.Inanother 

specificsub-embodimentoneormorebuffersarepresentinsaidcompositionatatotal 

concentrationintherangeofabout5.5mMtoabout10mMsuchasabout5.5mMtoabout 

8mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout4.0toabout8.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomairn 
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- optionallyoneormorebuffersbeingsubstanceshavingatleastoneionisable 

groupwithapKaintherangeofabout3.0toabout9.5andwhichpKa5within 

2pHunitsofthepHofthecompositionU 
7 

-oneormoreneutralaminoacids 

-anunchargedtonicitymodifiere.g.apolyol;and 

-anon-ionicsurfactantU7 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about0mMtoabout10 mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.Inonespecificsub

embodimentoneormorebuffersarepresentinsaidcompositionatatotalconcentrationin 

therangeofabout0.1mMtoabout5mMsuchasaboutImMtoabout3mM.Inanother 

specificsub-embodimentoneormorebuffersarepresentinsaidcompositionatatotal 

concentrationintherangeofabout5.5mMtoabout10mMsuchasabout5.5mMtoabout 

8mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout4.0toabout8.5comprising: 
- anengineeredproteinconstructcomprisinganFcdomain 

7 

- optionallyoneormorebuffersbeingsubstanceshavingatleastoneionisable 

groupwithapKaintherangeofabout3.0toabout9.5andwhichpKa5within 

2pHunitsofthepHofthecompositionU 
7 

prolineandalanine7 

-anunchargedtonicitymodifiere.g.apolyol;and 

-apreservative 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 
about0mMtoabout10 7 

mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.Inonespecificsub

embodimentoneormorebuffersarepresentinsaidcompositionatatotalconcentrationin 

therangeofabout0.1mMtoabout5mMsuchasaboutImMtoabout3mM.Inanother 

specificsub-embodimentoneormorebuffersarepresentinsaidcompositionatatotal 

concentrationintherangeofabout5.5mMtoabout10mMsuchasabout5.5mMtoabout 

8mM.  
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InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout4.0toabout8.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomainwhichisafusionof 

anFcdomainwithaheterologousproteinselectedfromcytokinesgrowth 

factorsbloodclottingfactorsenzymesreceptorproteinsGLP-1agonistsand 

functionalfragmentsanddomainsthereof 

- optionallyoneormorebuffersbeingsubstanceshavingatleastoneionisable 

groupwithapKaintherangeofabout3.0toabout9.5andwhichpKa5within 

2pHunitsofthepHofthecompositionU 

-optionallyoneormoreneutralaminoacidsand 

-anunchargedtonicitymodifiere.g.apolyol; 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about0mMtoabout10mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.Inonespecificsub

embodimentoneormorebuffersarepresentinsaidcompositionatatotalconcentrationin 

therangeofabout0.1mMtoabout5mMsuchasaboutImMtoabout3mM.Inanother 

specificsub-embodimentoneormorebuffersarepresentinsaidcompositionatatotal 

concentrationintherangeofabout5.5mMtoabout10mMsuchasabout5.5mMtoabout 

8mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

- anengineeredproteinconstructcomprisinganFcdomainwhichisabispecific 

antibodyintheformatofa4-chainantibodyhavingtwodifferentvariable 

bindingregions 

- optionallyoneormorebuffersbeingsubstanceshavingatleastoneionisable 

groupwithapKaintherangeofabout3.0toabout9.5andwhichpKa5within 

2pHunitsofthepHofthecomposition 

-optionallyoneormoreneutralaminoacidsand 

-anunchargedtonicitymodifiere.g.apolyol; 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about0mMtoabout5mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.Inonespecificsub
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embodimentoneormorebuffersarepresentinsaidcompositionatatotalconcentrationin 

therangeofabout0.1mMtoabout5mMsuchasaboutItoabout3mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout4.0toabout8.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomainwhichisabispecific 

antibodyintheformatofa2-chainantibodyhavingtwodifferentvariable 
U 

bindingregions 
- optionallyoneormorebuffersbeingsubstanceshavingatleastoneionisable 

groupwithapKaintherangeofabout3.0toabout9.5andwhichpKa5within 

2pHunitsofthepHofthecompositionU 
7 

-optionallyoneormoreneutralaminoacidsand 
7 

-anunchargedtonicitymodifiere.g.apolyol; 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 
about0mMtoabout5 7 

mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.Inonespecificsub

embodimentoneormorebuffersarepresentinsaidcompositionatatotalconcentrationin 

therangeofabout0.1mMtoabout5mMsuchasaboutImMtoabout3mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout6.0toabout7.5comprising: 

antibodyintheformatofa2-chainantibodyhavingtwodifferentvariable 
U bindingregions7 

- optionallyoneormorebuffersbeingsubstanceshavingatleastoneionisable 

groupwithapKaintherangeofabout5.0toabout8.5andwhichpKa5within 

2pHunitse.g.within1.5pHunitse.g.withinIpHunitofthepHofthe 

composition 
7 

-optionallyoneormoreneutralaminoacidsand 
7 

-anunchargedtonicitymodifiere.g.apolyol; 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about0mMtoabout5 mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.Inonespecificsub

20 
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embodimentoneormorebuffersarepresentinsaidcompositionatatotalconcentrationin 

therangeofabout0.1mMtoabout5mMsuchasaboutImMtoabout3mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout6.0toabout8.5e.g.about6.5toabout8.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomain 

- abufferselectedfromphosphateandtris(hydroxymethyl)aminomethane 

(TRIS); 

-oneormoreneutralaminoacidse.g.selectedfromprolineandglycineand 

-anunchargedtonicitymodifiere.g.sucrose 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about0.1mMtoabout5 mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout6.0toabout8.5e.g.about6.5toabout8.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomain7 

- abufferselectedfromphosphateandtris(hydroxymethyl)aminomethane 

(TRIS); 

-oneormoreneutralaminoacidse.g.selectedfromprolineand 7 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about5.5mMtoabout10 mMandwhereinthetotalionicstrengthofthecomposition 

excludingthecontributionoftheengineeredproteinconstructislessthan20mMandis 

suitablylessthan10mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout5.0toabout8.0e.g.about5.0toabout7.5e.g.about5.5toabout7.5.e.g.about6.0 

toabout7.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomain7 

abufferselectedfromphosphateandcitrateand 

-anunchargedtonicitymodifiere.g.sucrose7 

21 

-anunchargedtonicitymodifiere.g.sucrose7



WO20221175663 PC¶U1GB20221050424 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about0.1mMtoabout5 mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout5.0toabout8.0e.g.about5.0toabout7.5e.g.about5.5toabout7.5.e.g.about6.0 

toabout7.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomairn 
7 

- abufferselectedfromphosphateandcitrateand 
7 

-anunchargedtonicitymodifiere.g.sucrose7 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 
about5.5mMtoabout10 7 

mMandwhereinthetotalionicstrengthofthecomposition 

excludingthecontributionoftheengineeredproteinconstructislessthan20mMsuitablyless 

than10mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout5.0toabout8.0e.g.about5.0toabout7.5e.g.about5.5toabout7.5.e.g.about6.0 

toabout7.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomain 
7 

- abufferselectedfromphosphateandcitrate 
7 

-oneormoreneutralaminoacidse.g.selectedfromprolineand 7 

glycineand 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about0.1mMtoabout5 mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

ofabout5.0toabout8.0e.g.about5.0toabout7.5e.g.about5.5toabout7.5.e.g.about6.0 

toabout7.5comprising: 

- anengineeredproteinconstructcomprisinganFcdomain7 

- abufferselectedfromphosphateandcitrate7 

-oneormoreneutralaminoacidse.g.selectedfromprolineand 7 

-anunchargedtonicitymodifiere.g. 7 
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whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about5.5mMtoabout10mMandwhereinthetotalionicstrengthofthecomposition 

excludingthecontributionoftheengineeredproteinconstructislessthan20mMsuitablyless 

than10mM.  

InoneembodimenttheinventionprovidesanaqueoussolutioncompositionofpHintherange 

about4.0toabout8.5comprising: 

- anengineeredproteinconstructcomprisinganlgGFcdomainandtwoor 

moreimmunoglobulinchainvariabledomains 

- oneormorebuffersbeingsubstanceshavingatleastoneonisablegroupwith 

apKaintherangeabout3.0toabout9.5andwhichpKa5within2pHunitsof 

thepHofthecompositionandforexampleselectedfromcitratehistidine, 

maleate tartratelactatebenzoateacetatebicarbonatephosphateand 
U 

tris(hydroxymethyl)aminomethane(TRIS), 
- anon-ionicsurfactant 

-anunchargedtonicitymodifierselectedfromglycerolI,2-propanediol, 

mannitolsorbitolsucrosetrehalose, PEG300andPEG400, and 

-optionallyoneormoreneutralaminoacids 

whereinthebuffersarepresentinthecompositionatatotalconcentrationofaboutImMto 

about10mMwhereinthetotalionicstrengthofthecompositionexcludingthecontributionof 

theengineeredproteinconstructislessthanabout20mM(e.g.lessthanabout10mM);and 

mOsm/Lsuchasabout350mOsm/Ltoabout500mOsm/L.  

Suitablythecompositionoftheinventionremainsasaclearsolutionfollowingstorageat 

2-80 Qforextendedperiodoftimesuchasatleast4weeks,8weeks,12weeks,12months, 

18monthsor24months.  

Suitablythecompositionoftheinventionremainsasaclearsolutionfollowingstorageat25ND 

forextendedperiodoftimesuchasatleast4weeks,8weeks,12weeks,12months,18 

monthsor24months.  

23 

whereintheosmolarityofthecompositionistherangeofabout200mOsm/Ltoabout500



WO20221175663 PC¶U1GB20221050424 

Suitablythecompositionoftheinventionremainsasaclearsolutionfollowingstorageat30ND 

forextendedperiodoftimesuchasatleast4weeks,8weeks,12weeks,12months,18 

monthsor24months.  

Suitablythecompositionoftheinventionremainsasaclearsolutionfollowingstorageat40ND 

or50ND(i.e.temperaturessuitableforacceleratedstabilitytrials)foraperiodoftimesuchas 

atleastIday,3daysIweek,2weeksor4weeks.  

Suitablythecompositionoftheinventionhasimprovedstoragestabilityeitherat2-8NDorat 

increasedtemperaturethaninanequivalentcompositionthatcompriseshigherconcentration 

ofthesamebufferorbuffers.  

Suitablythecompositionoftheinventionhasimprovedstoragestabilityeitherat2-8NDorat 

increasedtemperaturethaninanequivalentcompositionthathasahighertotalionicstrength.  

Inoneembodimentthecompositionoftheinventioncomprisesnomorethan5%total 

impuritiessuchasnomorethan4%suchasnomorethan3%,suchasnomorethan2% 

totalimpurities(bytotalweightofengineeredproteinconstructinthecompositionas 

measuredbycation-exchangechromatographysize-exclusionchromatographyorasimilar 

suitabletechnique)followingstorageat2-8NDforatleast4weeks,8weeks12weeks,12 

months,18monthsor24months.  

Inoneembodimentthecompositionoftheinventioncomprisesnomorethan5%total 

totalimpurities(bytotalweightofengineeredproteinconstructinthecompositionas 

measuredbycation-exchangechromatographysize-exclusionchromatographyorasimilar 

suitabletechnique)followingstorageat25NDforatleast4weeks,8weeks12weeks,12 

months,18monthsor24months.  

Inoneembodimentthecompositionoftheinventioncomprisesnomorethan5%total 

impuritiessuchasnomorethan4%suchasnomorethan3%,suchasnomorethan2% 

totalimpurities(bytotalweightofengineeredproteinconstructinthecompositionas 

measuredbycation-exchangechromatographysize-exclusionchromatographyorasimilar 

suitabletechnique)followingstorageat30NDforatleast4weeks,8weeks12weeks,12 

months,18monthsor24months.  
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Inoneembodimentthecompositionoftheinventioncomprisesnomorethan5%total 

impuritiessuchasnomorethan4%suchasnomorethan3%,suchasnomorethan2% 

totalimpurities(bytotalweightofengineeredproteinconstructinthecompositionas 

measuredbycation-exchangechromatographysize-exclusionchromatographyorasimilar 

suitabletechnique)followingstorageat40NDforatleastIday,3daysIweek,2weeksor4 

weeks.  

Inoneembodimentthecompositionoftheinventioncompriseslowerlevelofimpurities(as 

measuredbycation-exchangechromatographysize-exclusionchromatographyorasimilar 

suitabletechnique)thanacommerciallyavailablecompositioncomprisingthesame 

pharmaceuticalingredient(asmeasuredthesametechnique(s))followingstorageat2-8ND 

foratleast4weeks,8weeks,12weeks, 12months,18monthsor24months.  

Inoneembodimentthecompositionoftheinventioncompriseslowerlevelofimpurities(as 

measuredbycation-exchangechromatographysize-exclusionchromatographyorasimilar 

suitabletechnique)thanacommerciallyavailablecompositioncomprisingthesame 

pharmaceuticalingredient(asmeasuredbythesametechnique(s))followingstorageat25ND 

foratleast4weeks,8weeks,12weeks,12months, 18monthsor24months.  

Inoneembodimentthecompositionoftheinventioncompriseslowerlevelofimpurities(as 

measuredbycation-exchangechromatographysize-exclusionchromatographyorasimilar 

suitabletechnique)thanacommerciallyavailablecompositioncomprisingthesame 

pharmaceuticalingredient(asmeasuredbythesametechnique(s))followingstorageat30ND 

Inoneembodimentthecompositionoftheinventioncompriseslowerlevelofimpurities(as 

measuredbycation-exchangechromatographysize-exclusionchromatographyorasimilar 

suitabletechnique)thanacommerciallyavailablecompositioncomprisingthesame 

pharmaceuticalingredient(asmeasuredbythesametechnique(s))followingstorageat40ND 

or50NDforatleastIday,3daysIweek,2weeksor4weeks.  

Inanembodimentthecompositionoftheinventionisacompositionforuseintherapy.Inan 

embodimentthecompositionoftheinventionisapharmaceuticalcomposition.Compositions 

e.g.thoseintendedforintravenousadministrationmaybepreparedasconcentratesfor 

dilutionpriortoadministration.  
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Allembodimentsdescribedabovewithrespecttotheaqueoussolutioncompositionapply 

equallytomethodsandusesoftheinvention.  

Thereisalsoprovidedacontainerforexamplemadeofplasticsorglasscontainingonedose 
U orapluralityofdosesofthecompositionasdescribedherein.Thecontainercanbefor 

exampleavialapre-filledsyringeapre-filledinfusionbagoracartridgedesignedtobea 

replaceableitemforusewithaninjectiondevice.  

Thecompositionsoftheinventionmaysuitablybepackagedforinjectionespecially 

intravenousinfusionintravenousinjectionsubcutaneousinjectionorintramuscularinjection.  

Anaspectoftheinventionisaninjectionorinfusiondeviceparticularlyadeviceadaptedfor 

subcutaneousorintramuscularinjectionorinfusionforsingleormultipleusecomprisinga 

containercontainingonedoseorapluralityofdosesofthecompositionoftheinvention 

togetherwithaninjectionneedle.Inanembodimentthecontainerisareplaceablecartridge 

whichcontainsapluralityofdoses.Inoneembodimenttheinjectiondeviceisintheformofa 

pen.Inoneembodimenttheinjectiondeviceisintheformofapre-filledsyringe.Inone 

embodimenttheinjectionorinfusiondeviceisintheformofapumporanotherwearable 

injectionorinfusiondevice.  

Compositionsaccordingtotheinventionareexpectedtohavegoodphysicalandchemical 

Examples 

General Methods 

Methods of assessing stability of a protein construct 

(a)Visualassessment 

Visibleparticlesaresuitablydetectedusingthe2.9.20.EuropeanPharmacopoeiaMonograph 

(ParticulateContamination:VisibleParticles).Theapparatusrequiredconsistsofaviewing 

stationcomprising: 

. amattblackpanelofappropriatesizeheldinaverticalposition 

. anon-glarewhitepanelofappropriatesizeheldinaverticalpositionnexttotheblack 

panel 

. anadjustablelampholderfittedwithasuitableshadedwhite-lightsourceandwitha 

suitablelightdiffuser(aviewingilluminatorcontainingtwo13Wfluorescenttubes, 
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each525mminlengthissuitable).Theintensityofilluminationattheviewingpointis 

maintainedbetween2000luxand3750lux.  

Anyadherentlabelsareremovedfromthecontainerandtheoutsidewashedanddried.The 

containerisgentlyswirledorinvertedensuringthatairbubblesarenotintroducedand 

observedforabout5sinfrontofthewhitepanel.Theprocedureisrepeatedinfrontofthe 

blackpanel.Thepresenceofanyparticlesisrecorded.  

Thevisualscoresarerankedasfollows: 

VisualscoreA:Clearsolutionvirtuallyfreeofparticles,<10particles 

VisualscoreB:Particlesonlyvisibleunderlamp 

VisualscoreC:Significantvisiblechangeinappearanceundernormallaboratoryconditions 

WhilsttheparticlesinsampleswithvisualscoresCareclearlydetectableoncasualvisual 

assessmentundernormallightsampleswithvisualscoreAandBgenerallyappearasclear 

solutionsonthesameassessment.SampleswithvisualscoresAandBareconsideredtobe 

"Pass"sampleswithvisualscoreCareconsideredtobe"Fail".  

(b)Sizeexclusionchromatography(SEC) 

Theamountofhighmolecularweightspeciesismeasuredusinga300x7.8mmTSKGel 

G3000SW)(L(orequivalent)size-exclusioncolumnwithaguardcolumn.Themobilephase 

issodiumphosphatebufferpH6.75,withaflowrateofImI/mminjectionvolumeof20p1and 

detectedat280nm.Theresultsareexpressedashighmolecularspecies(HMWS),i.e.  

sumofallpeakareascorrespondingtoaggregatedproteinoverthesumofallprotein-related 

peaksonthechromatogram.Asmalltime-pointtotime-pointvariabilitycanbeobservedin 

termsofabsolutevaluesofArea(MonomerHMWSandlowmolecularspecies(LMWS)), 

thesamplesaretestedusingthecolumninthesameconditionsothevaluesgeneratedwithin 

thetime-pointrepresentaverygoodindicationoftherelativestabilityoftheproteininthe 

aqueoussolutionstested.TheincreaseinHMWSmeansthechangeobservedinHMWS 

atagiventime-pointcomparedwiththeHMWSvalueattimezero(i.e.immediatelybefore 

incubationatthestoragetemperature).  

(c)Cation-exchangechromatography(CEX) 

TheamountofrelatedspeciesismeasuredusingaProtein-PakHiResSPcolumn.Mobile 

phaseAis20mMsodiumphosphate(pH6.5);mobilephaseBis20mMsodiumphosphate 

+0.5MNaCI(pH6.0).Thefollowinggradientelutionisused:0mm 100%A,4mm- 80% 

A,10mm- 55%A,12mm 0%A.Flowrateof1.0mI/mirninjectionvolumeis3p1,withUV 

detectionat214nm.Theresultsareexpressedasmainpeak(i.e.nativeprotein),%acidic 

speciesandbasicspecies.%Relatedspecies=%acidicspecies+%basicspecies.  
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Example I - Example formulations 

Thefollowingexampleformulationsmaybeprepared: 

ExampleA: 

Fc-fusionprotein* 50mg/mi 

Sodiumphosphate 1mM 

Sucrose 300mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

ExampleB: 

Fc-fusionprotein* 50mg/mi 

Sodiumacetate 3mM 

Sucrose 300mM 

Waterforinjection qs 

pHadjustedto5.0usingeitherhydrochloricacidorsodiumhydroxide 

U 

ExampleC.  

Fc-fusionprotein* 50mg/mi 

Sodiumacetate 3mM 

Sucrose 300mM 

Proline 100mM 

Waterforinjection qs 

U 

ExampleD.  

Fc-fusionprotein* 50mg/mi 

Sodiumphosphate 3mM 

Sucrose 300mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

ExampleE: 

Fc-fusionprotein* 50mg/mi 

TRIS 1mM 

Sucrose 300mM 

Waterforinjection qs 
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pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

ExampleF: 

Fc-fusionprotein* 50mg/mi 

TRIS 3mM 

Sucrose 300mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 
U 

ExampleG.  

Fc-fusionprotein* 50mg/mi 

TRIS 3mM 

Sucrose 500mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

U 

ExampleH.  

Fc-fusionprotein* 50mg/mi 

Sodiumphosphate 1mM 

Sucrose 300mM 

Proline 100mM 

Waterforinjection qs 

ExampleI: 

Fc-fusionprotein* 50mg/mi 

TRIS 1mM 

Sucrose 300mM 

Proline 100mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

ExampleJ: 

Fc-fusionprotein* 50mg/mi 

Sodiumphosphate 1mM 

Sucrose 300mM 
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Glycine 100mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

ExampleK: 

Fc-fusionprotein* 50mg/mi 

Sodiumphosphate 1mM 

Sucrose 400mM 

Glycine 150mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

ExampleL 

Fc-fusionprotein* 50mg/mi 

TRIS 1mM 

Sucrose 300mM 

Glycine 100mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

U 

ExampleM.  

Fc-fusionprotein* 50mg/mi 

Sodiumphosphate 7mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

ExampleN: 

Fc-fusionprotein* 50mg/mi 

Sodiumacetate 7mM 

Sucrose 300mM 

Proline 100mM 

Waterforinjection qs 

pHadjustedto5.0usingeitherhydrochloricacidorsodiumhydroxide 

U Example.  

Fc-fusionprotein* 50mg/mi 
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Sodiumphosphate 7mM 

Sucrose 300mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

ExampleP: 

Fc-fusionprotein* 50mg/mi 

Sodiumphosphate 7mM 

Sucrose 300mM 

Proline 100mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

U 

ExampleQ.  

Fc-fusionprotein* 50mg/mi 

Sodiumphosphate 9mM 

Sucrose 300mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

U 

ExampleR.  

Fc-fusionprotein* 50mg/mi 

Sodiumacetate 9mM 

Proline 100mM 

Waterforinjection qs 

pHadjustedto5.0usingeitherhydrochloricacidorsodiumhydroxide 

Example: 

Fc-fusionprotein* 50mg/mi 

Sodiumphosphate 9mM 

Sucrose 300mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

ExampleT: 

Fc-fusionprotein* 50mg/mi 
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Sodiumphosphate 9mM 

Sucrose 300mM 

Proline 100mM 

Waterforinjection qs 

pHadjustedto7.0usingeitherhydrochloricacidorsodiumhydroxide 

*Fcfusionproteinis(1)etanercept,(2)afliberceptor(3)dulaglutide.  

ExamplesAA-TT: 

ThesameformulationsasExamplesA-Tarepreparedexceptthatanengineeredprotein 

constructcomprisinganFcdomainwhichisabispecificantibodyinsteadofaFc-fusionprotein 

misused.  

ExamplesAAA-TTT: 

ThesameformulationsasExamplesA-Tarepreparedexceptthatanengineeredprotein 

constructcomprisinganFcdomainwhichisatrispecificantibodyinsteadofaFc-fusion 

proteinisused.  

ThestabilityoftheformulationsisdeterminedusingavisualassessmentSECandCEX(see 

GeneralMethods)followingincubationat40NDfor2,4and8weeks.  

ThestabilityoftheformulationsisdeterminedusingavisualassessmentSECandCEX(see 

ThestabilityoftheformulationsisdeterminedusingavisualassessmentSECandCEX(see 

GeneralMethods)followingincubationat2-8NDfor2,4,8and12weeks.  

Example 2 Effect of buffer concentration and charge of the tonicity modifier on stability of 

dulaglutide at 40 0Q and 50 0Q 

Theeffectofbufferconcentrationandchargeofthetonicitymodifieronstabilityofdulaglutide 

(1mg/mI)wasinvestigated.Citratebufferandphosphatebufferweretested.Sodiumchloride 

(150mM)wasusedasachargedtonicitymodifierandsucrose(250mM)wasusedasan 

unchargedtonicitymodifier.AllformulationstestedwereadjustedtopH6.5.Inadditionthe 

formulationofthemarketeddulaglutideproduct(Trulicity)wasusedasaControlformulation 

forcomparison.TableIsummarizestheformulationstested.Allformulationswerestressed 

at400 Cand500Cfor4weeks.Stabilityofdulaglutidewasfollowedbymonitoringtherateof 

highmolecularweightspeciesformationusingSEC.  
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Table I:Formulationsofdulaglutidetested.Allformulationscontaineddulaglutide(1mg/mI) 

andwereadjustedtopH6.5.  

Formulation Citricacid Sodium Sodium Sucrose Mannitol Tween80 
(mM) phosphate chloride (mM) (mM) (mg/mi) 

_______ (mM) (mM) _______ ________ 

2-1 1 150 

2-2 5 150 

2-3 10 150 

2-4 50 150 

2-5 1 250 

2-6 3 250 

2-7 5 250 

2-8 7 250 

2-9 10 250 

2-10 50 250 

2-11 1 150 

2-12 5 150 

2-13 10 150 

2-14 50 150 

2-15 1 250 

2-17 5 250 

2-18 7 250 

2-19 10 250 

2-20 50 250 

2-21 
(Control 10* 250 0.067 
formulation) __________________________________________________________________ 

* preparedbymixingsodiumcitrate(9.3mM)withcitricacid(0.7mM) 

Allformulationstestedpassedthevisualtest(VisualscoreA)followingstorageatboth 

temperatures.TherateofHMWSformationinformulations2-1to2-21followingstorageat 

500 Qand400QisshowninTable2.TherateofHMWSformationwaslowestinformulations 

comprisingaverylowbufferconcentrationandanunchargedtonicitymodifier.Inthepresence 
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ofsucrose nodetectableincreaseofHMWSwasobservedat40OQ incompositions 

comprisingupto5mMcitratebuffer.TherateofHMWSformationincreasedathigher 

concentrationsofcitratebuffer.Similarlyunderamoreacceleratedstressat50 0 Qtherate 

ofHMWSformationwasproportionaltotheconcentrationofcitratebufferbeingverylowat 

bufferconcentrationsof5mMorless.Similarobservationsweremadeusingphosphate 

buffer.IncontrastHMWSformationwasobservedinthepresenceofsodiumchlorideatall 

bufferconcentrations.  

Table 2:Stabilityofdulaglutide(1mg/mI)at40 0 Qand500 Qinformulations2-1to2-21 

assessedbySEC.  

IncreaseinHMWSfollowingincubationatindicated 

Formulation temperature 

500 Q(4weeks) 400 Q(4weeks) 

2-1 7.97 0.80 

2-2 6.73 0.68 

2-3 8,33 1.03 

2-4 11.18 1.33 

2-5 0.06 0 

2-6 0.05 0 

2-7 2.17 0 

2.8 2.66 0 

2-9 5.2 0.41 

2-11 8.9 0.64 

2-12 12.01 0.60 

2-13 6.86 0.68 

2-14 10.81 0.90 

2-15 Notavailable* Notavailable* 

2-16 0.77 0 

2-17 3.26 0 

2-18 3.71 0.07 

2-19 4.56 0.23 

2-20 17.44 1.74 

2-21 0.32 

(Control formulation) 4.24 
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* 

unfortunatelythetestingofthisformulationfailedforreasonsunrelatedtotheformulationitself 

Example 3 Effect of buffer concentration and charge of the tonicity modifier on stability of 

abatacept at 50 0Q 

Theeffectofbufferconcentrationandchargeofthetonicitymodifieronstabilityofabatacept 

(4.25mg/mI)wasinvestigated.Citratebufferandphosphatebufferweretested.Sodium 

chloride(150mM)wasusedasachargedtonicitymodifierandsucrose(250mM)wasused 

asanunchargedtonicitymodifier.AllformulationstestedwereadjustedtopH6.8.Inaddition, 

theformulationofthemarketedabataceptproduct(Orencia)wasusedasaControl 

formulationforcomparison.Table3summarizestheformulationstested.Allformulationswere 

stressedat500 Cfor2weeks.Stabilityofabataceptwasfollowedbymonitoringtherateof 

highmolecularweightspeciesformationusingSEC.  

Table 3:Formulationsofabatacepttested.Allformulationscontainedabatacept(4.25mg/mI) 

andwereadjustedtopH6.8.  

Formulation Citricacid Sodium Sodium Sucrose Maltose 
(mM) phosphate chloride (mM) (mM) 

_________ (mM) (mM) ________ 

3-1 1 150 

3-2 5 150 

3-3 10 150 

3-4 50 150 

3-5 1 250 

3-7 5 250 

3-8 10 250 

3-9 50 250 

3-10 1 150 

3-11 5 150 

3-12 10 150 

3-13 50 150 

3-14 1 0 250 

3-15 3 0 250 

3-16 5 0 250 

35 

3-6 3 250



WO20221175663 PC¶U1GB20221050424 

Formulation Citricacid Sodium Sodium Sucrose Maltose 
(mM) phosphate chloride (mM) (mM) 

_________(mM) (mM) ________ 

3-17 10 0 250 

3-18 50 0 250 

3-19 
(Control 12.5 25 138.8 
formulation) _____________________________________________________________________ 

Allformulationstestedpassedthevisualtest(VisualscoreA)followingstorageat50 0Q*The 

rateofHMWSformationinformulations3-1to3-19followingstorageat50 0 Qisshownin 

Table4.TherateofHMWSformationwaslowestinformulationscomprisingaverylowbuffer 

concentrationandanunchargedtonicitymodifier.TherateofHMWSformationincreasedwith 

increasingbufferconcentrationbothinthecaseofcitrateandinthecaseofphosphatebuffer.  

IncontrastHMWSformationwasveryhighinthepresenceofsodiumchlorideregardlessof 

bufferconcentration.  

Table 4:Stabilityofabatacept(4.25mg/mI)at50 0 Qinformulations3-1to3-19assessedby 

SEC.  

IncreaseinHMWSfollowing 
Formulation 

incubationat500 Cfor2weeks 

3-1 84.33 

3-2 85 

3-3 83.39 

3-5 19.35 

3-6 22.92 

3-7 34.84 

3-8 54.39 

3-9 76.36 

3-10 83.8 

3-11 82.56 

3-12 82.78 

3-13 83.96 

3-14 24.81 

3-15 31.36 
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IncreaseinHMWSfollowing 
Formulation 

incubationat500Qfor2weeks 

3-16 38.80 

3-17 48.20 

3-18 72.71 

3-19 
(Control 70.58 
formulation) _______________________________ 

Example 4 Effect of buffer concentration and charge of the tonicity modifier on stability of 

abatacept at 40 0Q 

Theeffectofcitratebufferconcentrationandchargeofthetonicitymodifieronstabilityof 

abatacept(4.25mg/mI)wasinvestigated.Sodiumchloride(150mM)wasusedasacharged 

tonicitymodifierandsucrose(250mM)wasusedasanunchargedtonicitymodifier.All 

formulationstestedwereadjustedtopH6.8.Table5summarizestheformulationstested.All 

formulationswerestressedat40OQ for2weeks.Stabilityofabataceptwasfollowedby 

monitoringtherateofhighmolecularweightspeciesformationusingSEC.  

Table 5:Formulationsofabatacepttested.Allformulationscontainedabatacept(4.25mg/mI) 

andwereadjustedtopH6.8.  

Formulation Citricacid Sodium Sodium Sucrose Maltose 
(mM) phosphate chloride (mM) (mM) 

________(mM) (mM) ________ 

4-1 1 150 

4-3 10 150 

4-4 50 150 

4-5 1 250 

4-6 3 250 

4-7 5 250 

4-8 10 250 

4-9 50 250 

Allformulationstestedpassedthevisualtest(VisualscoreA)followingstorageat40 0 C.The 

rateofHMWSformationinformulations4-1to4-9followingstorageat40 0CisshowninTable 

6.TherateofHMWSformationwaslowestincompositioncomprisingaverylowcitratebuffer 

concentrationandanunchargedtonicitymodifier.TherateofHMWSformationincreasedwith 
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increasingcitratebufferconcentration.IncontrastHMWSformationwasveryhighinthe 

presenceofsodiumchlorideregardlessofbufferconcentration.  

Table 6:Stabilityofabatacept(4.25mg/mI)at40 0 Qinformulations4-1to4-9assessedby 

SEC.  
Formulation IncreaseinHMWSfollowing 

incubationat400 Qfor2weeks 

4-1 16.55 

4-2 17.69 

4-3 17.21 

4-4 19.64 

4-5 2.61 

4-6 3.03 

4-7 3.80 

4-8 4.72 

4-9 7.42 

Example 5 Effect of proline on stability of abatacept at 50 0Q in the presence of I mM buffer 

and uncharged tonicity modifier 

Theeffectofproline(50mM)onstabilityofabatacept(4.25mg/mI)wasinvestigatedinthe 

presenceofImMbufferandunchargedtonicitymodifier.Sucrose(250mM)wasusedasan 

unchargedtonicitymodifier.AllformulationstestedwereadjustedtopH6.8.Table7 

Stabilityofabataceptwasfollowedbymonitoringtherateofhighmolecularweightspecies 

formationusingSEC.  

Table 7:Formulationsofabatacepttested.Allformulationscontainedabatacept(4.25mg/mI) 

andwereadjustedtopH6.8.  

Formulation Citricacid Sodium Sucrose(mM) Proline(mM) 
(mM) phosphate 

__________ (mM) __________ 

5-1 1 250 

5-2 1 250 50 

5-3 1 250 

5-4 1 250 50 

38 
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Allformulationstestedpassedthevisualtest(VisualscoreA)followingstorageat50 0Q*The 

rateofHMWSformationinformulations5-1to5-4followingstorageat50 0QisshowninTable 

8.Thepresenceofproline(50mM)incompositionscomprisingImMbufferandsucrose(250 

mM)resultedinalowerrateofHMWSformation.  

Table 8:Stabilityofabatacept(4.25mg/mI)at50 0 Qinformulations5-1to5-4assessedby 

SEC.  
Formulation IncreaseinHMWSfollowing 

incubationat500Qfor2weeks 
5-1 19.35 

5-2 17.43 

5-3 24.81 

5-4 22.58 

Example 6 Effect of proline and glycine on stability of abatacept at 40 0Q in the presence of 

I mM buffer and uncharged tonicity modifier 

Theeffectofproline(50mM)andglycine(50mM)onstabilityofabatacept(4.25mg/mI)was 

investigatedinthepresenceofImMbufferandunchargedtonicitymodifier.Citratebufferand 

phosphatebufferweretested.Sucrose(250mM)wasusedasanunchargedtonicitymodifier.  

AllformulationstestedwereadjustedtopH6.8.Table9summarizestheformulationstested.  

Allformulationswerestressedat40 0 Cfor2weeks.Stabilityofabataceptwasfollowedby 

monitoringtherateofhighmolecularweightspeciesformationusingSEC.  

andwereadjustedtopH6.8.  

Formulation Citricacid Sodium Sucrose Proline Glycine 
(mM) phosphate (mM) (mM) (mM) 

________ (mM) ________ ________ 

6-1 1 250 

6-2 1 250 50 

6-3 1 250 50 

6-4 1 250 

6-5 1 250 50 

6-6 1 250 50 
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Allformulationstestedpassedthevisualtest(VisualscoreA)followingstorageat40 0Q*The 

rateofHMWSformationinformulations6-1to6-6followingstorageat40 0QisshowninTable 

10.Thepresenceofproline(50mM)andglycine(50mM)incompositionscomprisingImM 
bufferandsucrose(250mM)resultedinalowerrateofHMWSformation.  

Table 10:Stabilityofabatacept(4.25mg/mI)at40 0 Qinformulations6-1to6-6assessedby 

SEC.  

IncreaseinHMWSfollowing 
Formulation 

incubationat400Qfor2weeks 

6-1 2.61 

6-2 1.64 

6-3 1.81 

6-4 5.37 

6-5 3.69 

6-6 4.82 

Example 7 Effectof buffer concentration, tonicity modifierand neutral amino acid on stability 

of abatacept at 40 0Q in low ionic strength compositions 

Theeffectofbufferconcentrationtonicitymodifiersandaneutralaminoacidonstabilityof 

abataceptat400 Qwasinvestigated.Citricacidwasusedasabuffer.SucroseandI,2

propanediolweretestedastonicitymodifiersandprolinewastestedasaneutralaminoacid.  

AllformulationstestedwereadjustedtopH6.8.TableIIsummarizestheformulationstested.  

followedbymonitoringtherateofhighmolecularweightspeciesformationusingSEC.  

Table II:Formulationsofabatacepttested.Allformulationscontainedabatacept(4.25mg/mI) 

andwereadjustedtopH6.8.  

Formulation Citricacid(mM) Sucrose(mM) I,2-propanediol Proline(mM) 

(mM) 

7-1 1 300 

7-2 3 300 

7-3 5 300 

7-4 7 300 

7-5 10 300 
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Formulation Citricacid(mM) Sucrose(mM) I,2-propanediol Proline(mM) 
(mM) 

7-6 20 300 

7-7 1 300 

7-8 3 300 

7-9 5 300 

7-10 7 300 

7-11 10 300 

7-12 20 300 

7-13 1 150 150 

7-14 3 150 150 

7-15 5 150 150 

7-16 7 150 150 

7-17 10 150 150 

7-18 20 150 150 

Allformulationstestedpassedthevisualtest(VisualscoreA)followingstorageat40 0 Qfor2 

and4weeks.TherateofHMWSformationinformulations7-1to7-18followingstorageat 

400 QisshowninTable12.ItwasshownthattherateofHMWSformationincreasedwith 

increasingconcentrationofcitricacidparticularlyatconcentrationof10mMorhigher.The 

unchargedtonicitymodifierinsteadofsucrose.Theadditionofaneutralaminoacid(proline) 

toformulationscontainingsucroseprovidedthelowestrateofHMWSformationevenwhen 

theconcentrationofsucrosewasloweredto150mM.  

Table 12:Stabilityofabatacept(4.25mg/mI)at40 0 Qinformulations7-1to7-18assessedby 

SEC.andwereadjustedtopH6.8.  

Formulation IncreaseinHMWSfollowing IncreaseinHMWSfollowing 

incubationat400Qfor2weeks incubationat400 Qfor4weeks 

7-1 2.54 5.00 

7-2 2.99 5.93 

7-3 3.55 7.03 

7-4 4.12 8.23 
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Formulation IncreaseinHMWSfollowing IncreaseinHMWSfollowing 
incubationat400 Qfor2weeks incubationat400 Qfor4weeks 

7-5 4.89 9.99 

7-6 6.01 12.87 

7-7 2.71 5.36 

7-8 3.04 5.99 

7-9 3.67 7.30 

7-10 4.24 8.56 

7-11 5.67 12.12 

7-12 7.30 17.44 

7-13 1.39 2.49 

7-14 1.98 3.75 

7-15 2.46 4.58 

7-16 3.13 6.05 

7-17 4.09 8.88 

7-18 5.88 11.84 

Comparative Example 8 Effect of buffer concentration, charge of tonicity modifier and a 

neutral amino acid on stability of an immunoglobulin GI (IgGI) at 30 0Q 

TheeffectofbufferconcentrationandchargeofthetonicitymodifieronstabilityofanIgGI 

asachargedtonicitymodifierandglycerol(300mM)wasusedasanunchargedtonicity 

modifier.Theeffectofprolineandglycine(50mM)onstabilityoftheIgGIwasalso 

investigatedinthepresenceofImMbufferandbothtonicitymodifiers.Allformulationstested 

containedpolysorbate80(0.2mg/mI)andwereadjustedtopH6.0.Table13summarizesthe 

formulationstested.Allformulationswerestressedat30 0 Cfor8weeks.StabilityoftheIgGI 

wasfollowedbymonitoringtherateofhighmolecularweightspeciesformationusingSEC.  

Table 13:FormulationsofIgGItested.AllformulationscontainedIgGI(100mg/mI)and 

polysorbate80(0.2mg/mI)andwereadjustedtopH6.0.  

Formulation Citricacid Sodium Glycerol Proline Glycine Ionic 
(mM) chloride (mM) (mM) (mM) strength 

_________ (mM) _______ ________ 

8-1 1 150 153.8 
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WO20221175663 PC¶U1GB20221050424 

Formulation Citricacid Sodium Glycerol Proline Glycine Ionic 
(mM) chloride (mM) (mM) (mM) strength 

_________(mM) _______ ________ 

8-2 5 150 168.7 

8-3 20 Iso 224.8 

8-4 1 300 3.8 

8-5 300 18.7 

8-6 20 300 74.8 

8-7 1 300 ~o 3.8 

8-8 1 300 50 3.8 

Allformulationstestedpassedthevisualtest(VisualscoreA)followingstorageat30 0Q*The 

rateofHMWSformationinformulations8-1to8-8followingstorageat30 0QisshowninTable 

14.TherateofHMWSformationdecreasedwithincreasingbufferconcentrationbothinthe 

presenceofsodiumchlorideandinthepresenceofglycerol(comparingformulations8-1to8

3,andcomparingformulations8-4to8-6).Therewasaslighttrendforhigherstabilityathigher 

ionicstrengthoftheformulationwhenthecitricacidconcentrationwaslow(1or5mM) 

(comparingformulation8-1withformulation8-4andcomparingformulation8-2with 

formulation8-5).Thisorderwasreversedwhenthecitricacidconcentrationwashigh(20mM) 

(comparingformulation8-3withformulation8-6)althoughinthisinstancetheionicstrengthof 

bothformulationswasabove70mM.Thepresenceofaneutralaminoacid(prolineorglycine) 

Table 14: Stability of IgGI (100 mg/mI) at 30 0Q in formulations 8-1 to 8-8 assessed by SEC.  

IncreaseinHMWSfollowing 
Formulation 

incubationat300 Cfor8weeks 

8-1 6.28 

8-2 5.15 

8-3 4.41 

8-4 6.58 

8-5 5.48 

8-6 4.27 

8-7 6.67 

8-8 6.68 
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Summary ofthe Examples 

ThedataofExamples2-7showsthatformulationsofanengineeredproteinconstruct 

containinganFcdomainarestablewhencontainingbufferupto5mMandatlowionic 

strength(suchaslessthan20mMexcludingthecontributionoftheengineeredprotein 

construct).Higherbufferconcentrationsparticularlyabove10mMandhigherionicstrength, 

particularlyabove20mM(excludingthecontributionoftheengineeredproteinconstruct), 

weredestabilising.Thepresenceofaneutralaminoacidwasfurtherstabilising.Surprisingly 

thisisoppositetothebehaviourexhibitedbythetested4-chainantibody(typeIgGI).The 

dataofComparativeExample8showsthatthisantibodywasmorestableathigherbuffer 

concentrationsandhigherionicstrength.Thepresenceofaneutralaminoacidwasfurther 

destabilizing.  

VVithoutbeinglimitedbytheorytheinventorsbelievethatcomparedwithnaturalproteinsor 

recombinantproteinsbasedonnaturalstructuraltemplates(e.g.immunoglobulins)the 

expressionofnovelengineeredproteinconstructscomprisinganFcdomainresultsina 

greaterabundanceofhydrophobicpatchesattheproteinsurfaceaswellasagreater 

exposureofsitesofinstabilitysuchasregionspronetohydrolyticcleavage.Thisinturnleads 

togreaterpropensitytoaggregationandstructuraldegradation.Thepresentinvention 

combinesformulationfeaturesthatwithoutbeinglimitedbytheoryarebelievedtoworkin 

concerttoscreentheunnaturalhydrophobicpatchesaswellasminimisingtherateofproton 

exchangeattheunnaturallyexposedsitesofinstabilityresultinginsubstantialstability 

improvementofengineeredproteinconstructscomprisinganFcdomain.  

otherwisetheword'comprise',andvariationssuchasCcomprises'and'comprising, willbe 

understoodtoimplytheinclusionofastatedintegerstepgroupofintegersorgroupofsteps 

butnottotheexclusionofanyotherintegerstepgroupofintegersorgroupofsteps.  

Allpatentspatentapplicationsandreferencesmentionedthroughoutthespecificationofthe 

presentinventionarehereinincorporatedintheirentiretybyreference.  

Theinventionembracesallcombinationsofpreferredandmorepreferredgroupsandsuitable 

andmoresuitablegroupsandembodimentsofgroupsrecitedabove.  
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Claims 

I. AnaqueoussolutioncompositionofpHintherangeofabout4.0toabout8.5 

comprising: 

- anengineeredproteinconstructcomprisinganFcdomain7 

- optionallyoneormorebuffersbeingsubstanceshavingatleastoneionisable 

groupwithapKaintherangeofabout3.0toabout9.5andwhichpKa5within 

2pHunitsofthepHofthecompositionU 
7 

- optionallyoneormoreneutralaminoacidsand 
7 

- anunchargedtonicitymodifier 
7 

whereinthebuffersarepresentinthecompositionatatotalconcentrationintherangeof 

about0mMtoabout10 mMandwhereinthetotalionicstrengthofthecompositionexcluding 

thecontributionoftheengineeredproteinconstructislessthan20mM.  

2. Anaqueoussolutioncompositionaccordingtoclaim 7 whereinbuffersarepresentat 

atotalconcentrationintherangeofabout0.1mMtoabout5mM7 suchasabout0.1mMto 

about4mMabout0.1mMtoabout3mMorabout0.1mMtoabout2mMorabout0.1mM 

toaboutImM.  

3. Anaqueoussolutioncompositionaccordingtoclaim I whereinbuffersarepresentat 

atotalconcentrationintherangeofaboutImMtoabout5mMsuchasaboutImMtoabout 

4mMoraboutImMtoabout3mM.  

atotalconcentrationof<4.5mMsuchas<4mM,<3mM,<2mM<1mM,<0.5mM<0.4 

mM<0.3mM<0.2mMor<0.1mM.  

5. Anaqueoussolutioncompositionaccordingtoclaim1,whichissubstantiallyfreeof 

buffers.  

6. Anaqueoussolutioncompositionaccordingtoclaim 7 whereinthebuffersarepresent 

atatotalconcentrationintherangeofabout5mMtoabout10mMsuchasabout5.5mMto 

about10mMabout6mMtoabout10mMabout6.5mMtoabout10mMabout7mMto 

about10mMabout7.5mMtoabout10mMabout8mMtoabout10mMabout8.5mMto 

about10mMorabout9mMtoabout10mM.  

7. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto6,whereinthe 

buffercomprisesionisablegroupswithpKawithinIunitofthepHofthecomposition.  
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8. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto4,6or7,wherein 

thebufferorbuffersis/areselectedfromthegroupconsistingofcitratehistidinemaleate, 

sulphiteglyoxylateaspartameglucuronateaspartateglutamatetartrategluconatelactate, 

glycolicacidadeninesuccinateascorbatebenzoatephenylacetategallatecytosinep

aminobenzoic acid sorbate, acetate, propionate alginate, urate, 

morpholino)ethanesulphonic acid, bicarbonate, bis(2-hydroxyethyl) 

iminotris(hydroxymethyl)methane, N-(2-acetamido)-2-iminodiacetic acid 2-E(2-amino-2

oxoethyl)aminojethanesulphonic acid, piperazine NN'-bis(2-ethanesulphonic acid), 

phosphate, NN-bis(2-hydroxyethyl)-2-aminoethanesulphonic acid 3-ENN-bis(2

hydroxyethyl)amino]-2-hydroxypropanesulphonic acid triethanolamine, piperazine-NN'

bis(2-hydroxypropanesulphonic acid), tris(hydroxymethyl)aminomethane, 

N-tris(hydroxymethyl)glycine and N-tris(hydroxymethyl)methyl-3-aminopropanesulphonic 

acidandsaltsthereotandcombinationsthereof.  

9. Anaqueoussolutioncompositionaccordingtoclaim8,whereinthebufferisselected 

fromthegroupconsistingofcitratehistidinemaleatetartratelactatebenzoateacetate, 

bicarbonatephosphateandtris(hydroxymethyl)aminomethaneforexampieselectedfrom 

citrateandphosphate.  

10. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto9,whereinthe 

osmolarityofthecompositionisintherangeofabout200mOsm/Ltoabout600mOsm/Le.g.  

about200mOsm/Ltoabout500mOsm/Labout200mOsm/Ltoabout400mOsm/Lorabout 

300mOsm/L.  

polyolasanunchargedtonicitymodifier.  

12. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto10,comprising 

anunchargedtonicitymodifierselectedfromglycerol,1,2-propanediolmannitolsorbitol, 

sucrosetrehalosePEG300andPEG400andinparticularselectedfromglycerolmannitol, 

I,2-propanediolandsucrose.  

13. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto12,whereinthe 

totalconcentrationoftheunchargedtonicitymodifieris50-1000mMsuchas200-500mMor 

about300mM.  

14. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto13,comprising 

oneormoreneutralaminoacidsselectedfromglycinemethionineprolinealaninevaline, 

leucineisoleucinephenylalaninetyrosinetryptophan serinethreonineasparagine, 

glutamine.  
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II. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto10,comprisinga
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15. Anaqueoussolutioncompositionaccordingtoclaim15comprisingoneormore 

neutralaminoacidsselectedfromglycinemethionineprolineandalanine.  

16. Anaqueoussolutioncompositionaccordingtoclaim15,comprisingprolineasaneutral 

aminoacid.  

17. Anaqueoussolutioncompositionaccordingtoclaim15,comprisingglycineasa 

neutralaminoacid.  

18. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto17,whereinthe 

totalconcentrationoftheoneormoreneutralaminoacidsinthecompositionis20to200mM 

e.g.50-150mM.  

19. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto18,whereinthe 

totalionicstrengthofthecompositionexcludingthecontributionoftheengineeredprotein 

constructislessthan10mM.  

20. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto19,whereinthe 

pHisintherangeofabout4.0toabout7.5,suchasabout5.0toabout7.5e.g.about5.5to 

about7.5.e.g.about6.0toabout7.5,suchasabout7.0toabout7.5.  

21. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto20,whereinthe 

engineeredproteinconstructisafusionofanFcdomainwithaheterologouspolypeptide.  

22. Anaqueoussolutioncompositionaccordingtoclaim21, whereintheheterologous 

polypeptideisselectedfromcytokinesgrowthfactorsbloodclottingfactorsenzymes, 

23. Anaqueoussolutioncompositionaccordingtoclaim22,whereintheengineered 

proteinconstructisselectedfrometanerceptabataceptbelataceptafliberceptrilonacept, 

romiplostimeloctateluspaterceptdulaglutideandalprolix.  

24. Anaqueoussolutioncompositionaccordingtoclaim22,whereintheheterologous 

polypeptideisaproteaseinhibitor.  

25. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto20,whereinthe 

engineeredproteinconstructisabispecificantibodyintheformatofa4-chainantibodyhaving 

twodifferentvariablebindingregions.  

26. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto20,whereinthe 

engineeredproteinconstructisabispecificantibodyintheformatofa2-chainantibodyhaving 

twodifferentvariablebindingregions.  
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27. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto26,whereinthe 

FcdomainistheFcdomainofanlgGsuchasanIgGI.  

28. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto20or27,wherein 

theengineeredproteinconstructcomprisesan lgG Fcdomainandtwoormore 

immunoglobulinchainvariabledomains.  

29. Anaqueoussolutioncompositionaccordingtoclaim28,whereintheengineered 

proteinconstructcomprisesanlgGFcdomainformedoftwochainseachofwhichislinked 

directlytooneormore(e.g.oneortwo)immunoglobulinchainvariabledomains.  

30. Anaqueoussolutioncompositionaccordingtoclaim28,whereintheengineered 

proteinconstructcomprisesanlgGFcdomainformedoftwochainseachofwhichislinked 

indirectlytooneormore(e.g.oneortwo)immunoglobulinchainvariabledomains.  

31. Anaqueoussolutioncompositionaccordingtoanyoneofclaims28to30,wherein 

eachoftheimmunoglobulinchainvariabledomainshasthesamespecificity.  

32. Anaqueoussolutioncompositionaccordingtoanyoneofclaims28to30whereinthe 

constructcomprisesimmunoglobulinchainvariabledomainshavingtwoormore(e.g.Iwo) 

differentspecificities.  

33. Anaqueoussolutioncompositionaccordingtoanyoneofclaims28to32whereinthe 

immunoglobulinchainvariabledomainsareVHHdomains.  

34. Anaqueoussolutioncompositionaccordingtoanyoneofclaims28to32whereinthe 

35. Anaqueoussolutioncompositionaccordingtoanyoneofclaims28to32whereinthe 

immunoglobulinchainvariabledomainsareVLdomains.  

36. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto35,whereinthe 

proteinispresentataconcentrationofIto400mg/mIe.g.10-200mg/mIe.g.20-100mg/mI.  

37. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto36,which 

comprisesanon-ionicsurfactant.  

38. Anaqueoussolutioncompositionaccordingtoclaim37whereinthenon-ionic 

surfactantisselectedfromthegroupconsistingofanalkylglycosideapolysorbateanalkyl 

etherofpolyethyleneglycolablockcopolymerofpolyethyleneglycolandpolypropylene 

glycolandanalkylphenyletherofpolyethyleneglycol.  

39. Anaqueoussolutioncompositionaccordingtoclaim37whereinthenon-ionic 

surfactantisapolysorbatesuchaspolysorbate20orpolysorbate80.  
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40. Anaqueoussolutioncompositionaccordingtoanyoneofclaims37to39whereinthe 

non-ionicsurfactantispresentataconcentrationof10-2000pg/mIsuchas50-1000pg/mI, 

100-500pg/mIorabout200pg/mI.  

41. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto40,which 

comprisesapreservativesuchasaphenolicorbenzylicpreservative.  

42. Anaqueoussolutioncompositionaccordingtoclaim41, whereinthephenolicor 

benzylicpreservativeisselectedfromthegroupconsistingofphenolm-cresolchlorocresol, 

benzylalcoholpropylparabenandmethylparaben.  

43. Anaqueoussolutioncompositionaccordingtoclaim41orclaim42,whereinthe 

preservativeispresentataconcentrationof10-100mMsuchas20-80mMor25-50mM.  

44. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto43,whichisa 

compositionforuseintherapy.  

45. AnaqueoussolutioncompositionaccordingtoanyoneofclaimsIto44,whichisa 
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pharmaceuticalcomposition.
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