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AnnexinAlN-terminalpeptideformulationsandmethods 

Technicalfield 

ThepresentinventionrelatestopharmaceuticalformulationscomprisinganAnnexin 

5 Al(AnxM)N-terminal-peptidewithimprovedsolubilityand/orstabilityincludingliquid 

formulations, freeze-driedformulationsderivedtherefromaswellasreconstituted 

formulationsorsolutions.TheliquidformulationshaveapH>6,or2<pH<3,and 

comprisesatherapeuticallyeffectiveamountofanAnnexinAl(AnxM)N-terminal

peptideandasolventselectedfromthegroupconsistingofwatersuchasultrapure 

10 waterandanessentiallynon-ionicorlow-ionicand/oressentiallyisotonicsolution 

optionallycomprisinganisotonicitymodifiersuchasacarbohydrateand/orasugar 

alcohol.Thedisclosedformulationsareparticularlyeffectiveforuseinthetreatmentof 

schemicandinflammatoryconditions.  

15 Background 

TheAnnexinsuper-familyconsistsof13calciumphospholipidbindingproteinswith 

significantbiologicalandstructuralhomology.Annexinsarestructurallydividedintoa 

highlyconservedcoredomainandavariableN-terminaldomain.AnnexinAl(ANXAI 

37kDa SEQIDNO:l)isananti-inflammatoryproteinthatinhibitsextravasationof 

20 blood-bornepolymorphonuclearleukocyte(PMN)intothesurroundingtissue.The 

initiatesacascadeofsignalingevents.Followinganinflammatorystimulusmigration 

ofblood-bornepolymorphonuclearleukocyte(PMN)intothesurroundingtissuetakes 

place.TransmigrationorextravasationofPMNisregulatedbymediatorssuchas 

25 adhesionmoleculescytokinesandproteaseswhichcontrolthepro-inflammatoryand 

anti-inflammatoryprocesses.ThedisruptivepotentialofthePMNishighandpotentially 

self-damaging.ThuscontrollingextravasationofPMNandtheinflammatoryresponse 

important.  

30 Fortherapeuticpurposesasananti-inflammatoryagentthefullAnnexinAlprotein 

hasnumerousdisadvantagesrelativetofunctionalfragmentsormodifiedversions 

thereof.Thelargesizeoftheproteinmakesitmoredifficulttodeliverbytechniques 

thatarepossiblewithasmallerpolypeptide(e.g.transdermallyortransmucosally).For 

usetotreatinflammationoftheeyesasmallermoleculeisexpectedtobebetterable 

35 topenetratethecornealepithelium.Alsosusceptibilitytoproteolyticdegradationisa 

proteinbindstotheN-formylpeptidereceptor(FPR)2orFPR-Llreceptorwhereit
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particularconcernforallpeptidepharmaceuticalsespeciallylargeonesandespecially 

iforaldelivery(preferredbymanypatients)iscontemplated.  

SomeAnnexinAlderivativeslackingsignificantregionsontheN-terminalsideofthe 

5 polypeptidehavebeenshowntolacksignificantactivityinsomeassaysof 

inflammationandmediatorreleasewhereasthefulllengthN-terminusN-acetyl 

AnnexinAlwasdeemedbiologicallyactiveinseveralsystems.Anumberofpeptides 

primarilyderivedfromtheuniqueN-terminalportionoftheAnnexinAlproteinhave 

beenshowntopossessanti-inflammatoryproperties.Oneofthemostextensively 

10 studiedAnnexinAlpeptidesispeptideAc2-26,whichmimicsthe2ndtothe26th 

aminoacidsofthe54-aminoacidN-terminalregion.LiketheAc1-188fragment(and 

thenativeprotein),ithasanN-terminalacetylationtoincreaseitsstabilityandpossibly 

itshalf-life.IthasbeenshowthatAnnexinAlanditsN-terminalpeptide(Ac2-26)exert 

themajorityoftheiranti-inflammatoryactionthroughtheFPR2/LipoxinA4(FPR2/Alx) 

I5 receptor.InvivotheAc2-26peptidehasbeenshowntoexertananti-inflammatory 

effectinmodelsofmyocardialischaemiareperfusion(l/R),mesenteryl/Rglycogen 

peritonitisandILlairpouchwhereitwasreportedtosignificantlyreducethe 

recruitmentofneutrophilstothesiteofinjury/inflammation.  

20 ShorterversionsoftheAc2-26peptidesuchaspeptidesAc2-l2andAc2-6,havealso 

beenshowntoelicitsomedegreeofanti-inflammatoryeffectsinacutemodelsof 

inflammation.Longerpolypeptideswithanti-inflammatoryeffectssuchaspolypeptides 

includingprotease-resistantV24Lvariants(WO2012/174397).  

25 

Peptidetherapeuticshavethepotentialtoself-associateleadingtoaggregationand/or 

fibrillation.Topreparestablepeptideformulationsthenativepeptideconformation 

shouldbemaintained.Stableformulationsandlong-termstabilityareimportantinthe 

developmentofeffectivetherapeuticcompositionsthatretainsbioavailabilityand 

30 whichcanbeusedindeliverydevicesthatexposethepeptidetomechanicalstress 

(e.g.continuousinfusionsystems).  

Thesolubilityofpeptidesinaqueoussolutionsishighlydependentonanumberof 

factorsincludingchoiceofbufferingsystemstonicityproviderandtheconcentration 

35 andformofthepeptide(e.g.saltsandothermodifications).  

correspondingtoaminoacidresidues2-48,2-50andI1-48,havebeendisclosed
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GiventhetherapeuticpotentialofAnnexinAl(AnxAl)N-terminal-peptidesthereisa 

needfordevelopingsafeeffectiveandstableformulationsthatcanbeadministeredby 

variousroutesofadministration.  

5 

Summary 

AnnexinAl(AnxM)N-terminal-peptidessuchasAnnexinAl2-48V24L(SEDID 

NO:8)areshownhereintobepoorlysolublewithaveryhighfibrillationpropensityin 

salineatneutralpHaround7,3andassuchnotsuitableforpharmaceutical 

10 administration.Toovercomeproblemswithsolubilityandstabilitythepresentinventors 

havedevelopedstablesolutionsofAnnexinAlN-terminal-peptideswhichreducethe 

propensitytoformfibrilsandparticlesandpreservethepeptideduringoptionalfreeze

dryingtorenderitstableduringstorageofsame.  

I5 ThepresentdisclosurerelatestothefindingthatAnnexinAlN-terminal-peptides 

displayaclearpH-dependentfibrillationprofilebeingcompletelyinsolubleatpH6and 

belowinanysolventtested(salineultrapurewaterandessentiallynon-ionicand 

isotonicsolutions).HencemaintainingapHabove6orbelow3suchasabove6,5or 

below2,5;andinsomeembodimentsmaintaininganessentiallynon-ionicorlowionic 

20 strength(e.g.IuMto50mM)solutionsuchasbyavoidingthepresenceofsalts 

includingsalineandoptionallymaintaininganessentiallyisotonicsolutionmarkedly 

andunexpectedlyincreasessolubilityandstabilityofsaidAnnexinAlN-terminal

25 Thepharmaceuticalformulationsdisclosedhereinwithimprovedsolubilityand/or 

stabilitycompriseatherapeuticallyeffectiveamountofanAnnexinAlN-terminal

peptideandasolventselectedfromthegroupconsistingofwatersuchasultrapure 

waterandanessentiallynon-ionicorlow-ionicand/oressentiallyisotonicsolution, 

saidsolutionoptionallycomprisinganisotonicitymodifiersuchasacarbohydrate 

30 and/orasugaralcoholwhereinsaidformulationsmaintainsapH>6,or2<pH<3.  

Thepharmaceuticalformulationsareparticularlyusefulinthetreatmentofschemic 

andinflammatoryconditions.  

peptides.
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Itisanaspectofthepresentdisclosuretoprovidealiquidpharmaceuticalformulation 

ofpH>&or2<pH<3saidformulationcomprising 

a. atherapeuticallyeffectiveamountofanAnnexinAl(AnxAl)N-terminal

peptideselectedfromthegroupconsistingof 

5 AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYP 

TFNPSSDVAALHKA(AnxAl2-54SEQIDNO:3), 

andafragmentthereofandavariantthereotandavariantofa 

fragmentthereof;and 

b. asolventselectedfromthegroupconsistingof 

10 U such waterand 

in anessentiallynon-ionicorlow-ionicand/oressentiallyisotonic, 

solution, 

optionallycomprisinganisotonicitymodifiersuchasa 

carbohydrateand/orasugaralcohol.  

15 

InoneembodimentsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof: 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAA(SEDID 

NO:4AnnexinAl2-50), 

20 AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV(SEDID 

NO:&AnnexinAl2-48),and 
AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSS(SEDIDNO:6 

7 

andavariantofanyoneofSEQIDNOs:4-6,includingvariantshavingaV24L 

25 substitutionandC-terminalamidation.  

Itisalsoanaspectofthepresentdisclosuretoprovidealyophilizedpharmaceutical 

formulationobtainedbylyophilizingtheliquidpharmaceuticalformulationasdisclosed 

herein.Alsodisclosedisareconstitutedsolutionofsaidlyophilizedpharmaceutical 

30 formulation.Alsodisclosedistheliquidpharmaceuticalformulationandareconstituted 

solutionofsaidlyophilizedpharmaceuticalformulationasdisclosedhereinforuseasa 

medicamentsuchasforuseinthetreatmentofanschemicconditionand/oran 

inflammatorycondition.  

AnnexinAl2-46),
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DescriptionofDrawings 

Figure1:ResultsfromtheThTassayindicatingareverserelationshipbetween 

concentrationandstabilityfromtheincreaseinlag-timewhenconcentrationislower.It 

isseenthatat6.4mg/mLpossibly5.0mg/mIandabovethesampleisalready 

5 degradedbytheformationoffibrilsattimezero.  

Figure2:Photoof5mg/mLAnxAlinMilliQc~water,0.9%NaCI(154mM)atpH=8 
U pH=6,pH=4and;pH=2.AIsolutionsareopaqueindicatinglimitedsolubilityofAnxAl 

I0 Figure3:Concentration(A280)asafunctionofpHfor3peptideconcentrations.Three 

samplesofAnxAlwaspreparedatpH9inMiliQ®water,0.9%NaCI(154mM)at 

concentrations3.3,1.6and0.8mg/mL.pHwasadjustedbyadditionof0.1MNaGH 

andtheconcentrationdeterminedusingUV-VISspectroscopy.Itisclearlyseenthat 

belowpH6.0solubilityisverylow.  

15 

Figure4:Graphicalrepresentationofresultspresentedintable2ofExample4.  

Figure5:PhotographofthevisualappearanceofsamplescontainingAnxAlat 

differentpHvalues.Aclearsolutionwasobserved>7.4andfrom2.6 pH2.0.  

20 

Figure6:PhotographofvisualappearanceofsolutioninMilliQ®waterwithand 

withoutmannitolfrompH2to10.AclearsolutionisobservedatpH8and10,bothwith 

25 Figure7:Graphicalrepresentationofthedatapresentedintable5ofExample7.  

Figure8:AnxMpurityinreconstitutedsolutionsafterupto3monthsstorageof 

lyophilisedformulationat40CCwithmeasurementsconductedat0months(T=0),I 

month(T=1),2months(T=2)and3months(T=3).  

30 

Figure9:Graphicalrepresentationoflagtimes(hours)determinedusingtheThTassay 

fortheformulationsrepresentedintable9.NofibrillationisobservedatpH8.3within 

analyticalmethod(60hours)independentofthetonicityproviderwhereasatpH7.5 

thesolutionfibrillatesafter35hours.WhencomparingtothereferencesolutioninPBS 

andwithoutmannitol.
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andtheformulationinsaline(bothatpH7.4)itisalsoclearthatusingcarbohydratesas 

tonicityprovidersisadvantageous.  

Figure10:Contourplotoftheexperimentaldatafromexample10.Illustratingtheeffect 

5 ofpHAnxAlconcentrationandconcentrationofglycyl-glycineonlagtimeintheThT 

assay(indicatedbythenumbersinthewhiteboxesandwithdarkercoloursindicating 

longerlag-times).Fromthecontourplotitisseenthatphysicalstability(longlag-time) 

isdependentonUia.lowconcentrationofglycyl-glycinelowconcentrationofAnxAl 

andhighpH.  

10 

Figure11:Contourplotoftheexperimentaldatafromexample10.Illustratingtheeffect 

ofpHAnxAlconcentrationandconcentrationofglycyl-glycineonlagtimeintheThT 

assay(indicatedbythenumbersinthewhiteboxesandwithdarkercoloursindicating 

longerlag-times).Fromthecontourplotitisseenthatthephysicalstability(longlag

15 time)isdependentonUia.lowconcentrationofglycyl-glycinelowconcentrationof 

AnxAlandhighpH.  

Definitions 

ThesingularformsIIaII IIanII and"the"includepluralreferentsunlessthecontext 

20 clearlydictatesotherwise.  

Thetermsubject"or"individual"forpurposesoftreatmentincludesanysubjectand 

condition.Thesubjectistypicallyananimalmoretypicallyamammal.Preferablythe 

25 mammalisahuman.  

A"therapeuticallyeffectiveamount"referstoanamountofanAnnexinAlN-terminal

peptidethatisnontoxicbutsufficientintreatingpreventingoramelioratingtheseverity 

ofanschemicandinflammatorycondition.  

30 

Asusedherein,''percent,'' ''percentageorthesymbol''%''meansthepercentofthe 

componentindicatedinthecompositionbasedontheamountofthecarrierpresentin 

thecompositiononaweight/weight(wlw),weight/volume(wlv)orvolume/volume(vlv) 

concentrationasindicatedwithrespecttoanyparticularcomponentallbasedonthe 

35 amountofthecarrierpresentinthecomposition.Thusdifferenttypesofcarrierscan 

preferablyisasubjectwhoisinneedoftreatmentofanschemicandinflammatory
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bepresentinanamountofupto100%asindicatedwhichdoesnotprecludethe 

presenceoftheAPItheamountofwhichcanbeindicatedasaorasacertain 

numberofmgpresentinthecompositionoracertainnumberofmg/mLpresentwhere 

theormg/mLisbasedontheamountofthetotalcarrierpresentinthecomposition.  

5 CertaintypesofcarrierscanbepresentincombinationtomakeupI00%ofthecarrier.  

A"pharmaceuticallyacceptablecarrier"asusedhereinisnon-toxicorhascertaintoxic 

attributesthatarenotdoselimitingtoachievetherapeuticadvantagestorecipientsat 

thedosagesandconcentrationsrequiredandiscompatiblewithotheringredientsof 

10 theformulation.  

Thetermpharmaceuticallyacceptableexcipient" includesvehiclesadjuvantsor 

diluentsorotherauxiliarysubstancessuchasthoseconventionalintheartwhichare 

readilyavailabletothepublicandwhicharenon-toxicorhaveacceptabletoxicitiesto 

I5 recipientsatthedosagesandconcentrationsemployedandiscompatiblewithother 

ingredientsoftheformulation.Forexamplepharmaceuticallyacceptableauxiliary 

substancesincludepHadjustingandbufferingagentstonicityadjustingagents, 

stabilizersanti-oxidantspreservativessolubilizeswettingagentsandthelike.  

20 Thetermpharmaceuticalcomposition"orpharmaceuticalformulation"isintendedto 

encompassadrugproductincludingtheactiveingredient(s),pharmaceutically 

acceptableexcipientsthatmakeupthecarrieraswellasanyproductwhichresults 

oftheingredients.Accordinglythepharmaceuticalcompositionsofthepresent 

25 disclosureencompassanycompositionmadebyadmixingtheactiveingredientactive 

ingredientdispersionorcompositeadditionalactiveingredient(s),and 

pharmaceuticallyacceptableexcipients.  

Detaileddescription 

30 AnnexinAlN-terminal-peptidessuchasAnnexinAl2-48V24L(SEDIDNO:8)are 

poorlysolubleinsalineatneutralpHaround7,3andassuchnotsuitablefor 

pharmaceuticaladministration.  

Onthebasisofthatthereisaneedfordevelopingsafeeffectiveandstable 

35 formulationsthatcanbeadministeredbyvariousroutesofadministration.The 

directlyorindirectlyfromcombinationcomplexationoraggregationofanytwoormore
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formulationsaccordingtothepresentdisclosureareprovidedintheformofaliquid 

pharmaceuticalformulationwhicharestableandalsosuitableforfreeze-dryingandas 

awater-solublefreeze-driedpharmaceuticalformulationthatmaybeabletobestored 

forasatisfactorilylongperiodoftimepriortouse.Thewater-solublefreeze-dried 

5 pharmaceuticalformulationisintendedforreconstitutiontoobtainareconstituted 

solutionpriortouse.  

Liquidformulation 

Itisanaspecttoprovidealiquidformulationsuchasaliquidpharmaceutical 

I0 formulationofpH>&or2<pH<3,saidformulationcomprising 

a. anAnnexinAl(AnxAl)N-terminal-peptidesuchasatherapeuticallyeffective 

amountofanAnnexinAl(AnxM)N-terminal-peptideselectedfromthegroup 

consistingof 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAA 

15 LHKI\(AnxAl2-StSEQIDNO:3), 

andafragmentthereofandavariantthereofandavariantofafragmentthereof; 

and 

b. asolventselectedfromthegroupconsistingof 

I. watersuchasultrapurewaterand 

20 II. anessentiallynon-ionicorlow-ionicand/oressentiallyisotonicsolution 

optionallycomprisinganisotonicitymodifier.  

solutioncomprisesanisotonicitymodifiersuchasacarbohydrateand/orasugar 

25 alcohol.  

An'isotonicitymodifier'isanagentthatisaddedtoadjustthetonicityofasolution.  

Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

30 disclosurehasimprovedphysicalstability.  

InoneembodimenttheliquidpharmaceuticalformulationcomprisinganAnnexinAlN

terminal-peptideaccordingtothepresentdisclosurehasimprovedsolubilityand/or 

reducedinsolubility.  

35 

Inoneembodimentsaidessentiallynon-ionicorlow-ionicand/oressentiallyisotonic,
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InoneembodimentsaidliquidpharmaceuticalformulationcomprisinganAnnexinAl 

N-terminal-peptideaccordingtothepresentdisclosurehasreducedtendencytoform 

fibrilssuchasdoesnotformfibrils.  

5 Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

disclosurecomprisesessentiallynofibrils.  

Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

disclosurehaslowfibrillationpropensity.Inoneembodimenttheliquidpharmaceutical 

I0 formulationaccordingtothepresentdisclosurehasalowprobabilityofformingfibrils.  

Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

disclosurehasalowprobabilityofformingfibrilsuponstorage.  

Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

15 disclosurecomprisesessentiallynovisibleparticles.  

Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

disclosurecomprisesessentiallynovisibleand/orsubvisibleparticles.  

20 Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

disclosurecomprisesessentiallynovisibleand/orsubvisibleproteinaceousparticles.  

~ ~ n t I 

25 h Id 

r i 

Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

disclosurecomprisesessentiallynoproteinaceousparticlesof>0,1pm.  

30 Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

disclosurecomprisesessentiallynoproteinaceousparticlesof>Ipm.  

Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

disclosurecomprisesessentiallynoproteinaceousparticlesof>10pm.  

Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

35 disclosurecomprisesessentiallynoproteinaceousparticlesof>100pm.  

Ily 1 511 1
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Inoneembodimentthelyophilisedpharmaceuticalformulationaccordingtothepresent 

disclosurehasimprovedchemicalstability.Inoneembodimentthelyophilised 

pharmaceuticalformulationaccordingtothepresentdisclosurehasimprovedpurity, 

5 suchasreducedimpuritysuchasimprovedcontent.  

InoneembodimenttheliquidpharmaceuticalformulationcomprisinganAnnexinAlN

terminal-peptideaccordingtothepresentdisclosurehas 

a. improvedphysicalstability, 

10 b. improvedsolubilityand/orreducedinsolubility, 

c. reducedtendencytoformfibrils, 

d. improvedchemicalstabilityand/or 

e. improvedpurityand/orreducedimpurityand/orimprovedcontent 

ascomparedtoaliquidpharmaceuticalformulationwithapHof3<pH<6,suchas3 

15 <pH<6,5,suchas3<pH<7,suchas3<pH<7,4;and/or 

ascomparedtoasalineliquidpharmaceuticalformulatiormand/or 

ascomparedtoasolutionhavinganionicstrengthof>50mMand/or 

ascomparedtoasolutionwithoutanisotonicitymodifier.  

20 Asolutionisahomogeneousmixturecomposedoftwoormoresubstances.Insucha 

mixtureasoluteisasubstance(suchasapeptide)dissolvedinanothersubstance 

pHisdefinedasthedecimallogarithmofthereciprocalofthehydrogenionactivity, 

25 aH+,inasolution.TypicallythepHofsolutionswillchangeastemperaturechanges.  

HenceinoneembodimentreferencehereintoacertainpHvalueismeanttoindicate 

apHvalueatroomtemperatureand/orambienttemperature.Ambienttemperatureisa 

termwhichreferstotheactualtemperatureoftheair(orothermediumand 

surroundings)inanyparticularplaceasmeasuredbyathermometerorthe 

30 temperaturewhichsurroundsanobject.InaparticularembodimentpHismeasuredat 

approx.25degreeCelsius.  

MaintainingpHattheprescribedlevelplaysanimportantroleinthestabilityofthe 

AnnexinAlN-terminalpeptidesinsolution.SpecificallymaintainingapHabove&or2 

35 <pHcC3isessentialinavoidingfibrillation(decreasedphysicalstability),andthe 

knownasasolvent.
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inventorshavefoundthatmaintainingthepHofthepharmaceuticalformulationat 

around7to9,suchas8 8,5,forexamplearound8,3isadvantageousinsome 

embodiments.TypicalpeptideformulationshaveamoreneutralpHofaround7- 7,8, 

orevenanacidicpH.  

5 

pH 

Inoneembodimenttheliquidpharmaceuticalformulationofthepresentdisclosurehas 

apH>&or2ccpHcc3atroomtemperature.Inoneembodimentsaidliquid 

pharmaceuticalformulationhasapH>6or2<pH<3atambienttemperature.Inone 

10 embodimentsaidliquidpharmaceuticalformulationhasapH> 7 or2<pH< 7 at 

around2500.  

InoneembodimentthepHoftheliquidpharmaceuticalformulationispH 6,5.  

I5 InoneembodimentthepHoftheliquidpharmaceuticalformulationispH 6,5,suchas 

pH>7,0,suchaspH>7,5,suchaspH 8,0.InoneembodimentthepHoftheliquid 

pharmaceuticalformulationispH>7,4.  

InoneembodimentthepHoftheliquidpharmaceuticalformulationispH 7,4,suchas 

20 pH>7,5,suchaspH>7,6,suchaspH 7,7,suchaspH>7,8,suchaspH>7,9,such 

aspH 8,0.  

pHcC11,5,suchaspH 11,suchaspH<10,5,suchaspH<IQsuchaspH 9,5, 

25 suchaspH<9,suchaspH 8,5.  

InoneembodimentthepHoftheliquidpharmaceuticalformulationis6>pH<6,5, 
suchas6,5>pH<7,suchas7 pH 7,5,suchas7,5 pH 8suchas8>pH<8,5, 

7 

suchas8,5>pH<9,suchas9 pH 9,5,suchas95 pH 10,suchas10>pH< 

30 10,5,suchaslo,5>pH<11,suchasll pH 11,5,suchasll,5 pH 12.  

InoneembodimentthepHoftheliquidpharmaceuticalformulationis7,0 pH<7,5, 
suchas7,5>pH<8,suchas8 pH 8,5,suchas85 pH 9suchas9>pH<95, 

7 

suchas9,5>pH<10,suchas10 pH 10,5.  

35 

InoneembodimentthepHoftheliquidpharmaceuticalformulationispH 12,suchas
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InoneembodimentthepHoftheliquidpharmaceuticalformulationis7,0 pH<7,5, 

suchas7,5>pH<8,suchas8 pH 8,5,suchas85 pH 9suchas9>pH<95.  

InoneembodimentthepHoftheliquidpharmaceuticalformulationissuchas7,5>pH 

5 8suchas8>pH<8,5,suchas8,5>pH<9.  

InoneembodimentthepHoftheliquidpharmaceuticalformulationis8>pH<8,5, 

suchas8,5>pH<9.InoneembodimentthepHoftheliquidpharmaceutical 

formulationis8 pH<8,5.  

10 

InoneembodimentthepHoftheliquidpharmaceuticalformulationis(approximately) 

7,4,suchas7,5,suchas7,6,suchas7,7,suchas7,8,suchas7,9,suchas8,0,such 

as8,1,suchas8,2,suchas8,3,suchas8,3,suchas8,4,suchas8,5,suchas8,6, 

suchas8,7,suchas8,8,suchas8,9,suchas9,0.  

15 

InoneembodimentthepHoftheliquidpharmaceuticalformulationis8>pH<8,5.  

InoneembodimentthepHoftheliquidpharmaceuticalformulationisapproximately 

8,3.  

20 

InoneembodimentthepHoftheliquidpharmaceuticalformulationis2<pH<3.  

25 InoneembodimentthepHoftheliquidpharmaceuticalformulationispH 3,0,suchas 

pH<2,5,suchaspHofapprox.2,5.  

InoneembodimentthepHoftheliquidpharmaceuticalformulationispH 8or2<pH 

<2,6.  

30 

SolubliltyIConcentration 

InoneembodimenttheAnnexinAlN-terminal-peptidehasanaqueoussolubilityatpH 

>6,suchaspH 6,5,suchasat6>pH<6,5,suchas6,5>pH<7,suchas7>pH< 

7,5,suchas7,5>pH<8,suchas8>pH 8,5,suchas8,5>pH 9,suchas9>pH< 

35 9,5,suchas9,5>pH<I0,ofatleastI,0mg/misuchasofatleastI,5mg/misuchas 

InoneembodimentthepHoftheliquidpharmaceuticalformulationis2<pH<2,6.
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atleast2,0mg/mIsuchasatleast2,5mg/mIsuchasatleast3,0mg/mIsuchasat 

least3,5mg/mIsuchasatleast4,0mg/mIsuchasatleast5,5mg/mIsuchasatleast 

5,0mg/mIsuchasatleast7,5mg/mIsuchasatleast10,0mg/mI.  

5 InoneembodimenttheAnnexinAlN-terminal-peptidehasanaqueoussolubilityofat 

least0,1mg/mIsuchasatleast0,5mg/mI,1,0mg/mIsuchasatleast1,5mg/mI, 

suchasatleast2,0mg/mIsuchasatleast2,5mg/mIsuchasatleast3,0mg/mIsuch 

asatleast3,5mg/mIsuchasatleast4,0mg/mIsuchasatleast5,5mg/mIsuchas 

atleast5,0mg/mIsuchasatleast7,5mg/mIsuchasatleast10,0mg/mI.  

10 

InoneembodimenttheAnnexinAlN-terminal-peptidehasanaqueoussolubilityofat 

least0,8mg/mIsuchasatleastImg/misuchasatleastI,6,suchasatleast2,such 

asatleast2,5,suchasatleast3,suchasatleast3,3,suchasatleast3,5mg/mI.  

15 InoneembodimenttheliquidpharmaceuticalformulationcomprisessaidAnnexinAl 
N-terminal-peptideinaconcentrationof0,1to50mg/mVsuchasinaconcentrationof 

7 

0,1to0,5mg/mIsuchas0,5toIsuchasIto2,suchas2to3,suchas3to4,such 

as4to5,suchas5to6,suchas6to7,suchas7to8,suchas8to9,suchas9tolQ 

suchas10toIlsuchasIlto12,suchas12to13,suchas13to14,suchas14to 

20 15,suchas15to16,suchas16to17,suchas17to18,suchas18to19,suchas19 

to20mg/mIsuchas20to21suchas21to22,suchas22to23,suchas23to247 

suchas24to25,suchas25to26,suchas26to27,suchas27to28,suchas28to 

as33to34,suchas34to35,suchas35to36,suchas36to37,suchas37to38, 

25 suchas38to39,suchas39to40mg/mIsuchas40to41,suchas41to42,suchas 

42to43,suchas43to44,suchas44to45,suchas45to46,suchas46to47,such 

as47to48,suchas48to49,suchas49to50mg/mI.  

InoneembodimenttheliquidpharmaceuticalformulationcomprisessaidAnnexinAl 

30 N-terminal-peptideinaconcentrationofatleast0,1mg/mIsuchasatleast0,5mg/mI7 

suchasI,0mg/misuchasatleastI,5mg/misuchasatleast2,0mg/mIsuchasat 

least2,2mg/mIsuchasatleast2,5mg/mIsuchasatleast3,0mg/mIsuchasatleast 

3,5mg/mIsuchasatleast4,0mg/mIsuchasatleast4,5mg/mIsuchasatleast5,0 

mg/mi.  

35 

29,suchas29to30mg/mIsuchas30to31, suchas31to32,suchas32to33,such
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InoneembodimenttheliquidpharmaceuticalformulationcomprisessaidAnnexinAl 

N-terminal-peptideinaconcentrationofatleast0,8mg/mIsuchasatleastImg/mi, 

suchasatleastI,6,suchasatleast2,suchasatleast2,5,suchasatleast3,suchas 

atleast3,3,suchasatleast3,5mg/mI.  

5 

InoneembodimenttheliquidpharmaceuticalformulationhasapH>6andtheAnnexin 

AlN-terminal-peptidehasanaqueoussolubilityofatleast0,8mg/mIsuchasatleast 

Img/misuchasatleastI,6,suchasatleast2,suchasatleast2,5,suchasatleast 

3,suchasatleast3,3,suchasatleast3,5mg/mI;and/orsaidformulationhasa 

10 concentrationofsaidAnnexinAlN-terminal-peptideofatleast0,8mg/mIsuchasat 

leastlmg/misuchasatleastI,6,suchasatleast2,suchasatleast2,5,suchasat 

least3,suchasatleast3,3,suchasatleast3,5mg/mI 

InoneembodimenttheliquidpharmaceuticalformulationhasapH>7,4,suchaspH> 

15 8,0,suchas>8,3,andtheAnnexinAlN-terminal-peptidehasanaqueoussolubilityof 

atleast4,0mg/mIsuchasatleast4,5mg/mIsuchasatleast5,0mg/mIsuchasat 

least6,0mg/mIsuchasatleast7,0mg/mIsuchasatleast8,0mg/mIsuchasatleast 

9,0mg/mIsuchasatleast10,0mg/mIsuchasatleast15,0mg/mVand/orsaid 

formulationhavingaconcentrationofsaidAnnexinAlN-terminal-peptideofatleast 

20 4,0mg/mIsuchasatleast4,5mg/mIsuchasatleast5,0mg/mIsuchasatleast6,0 

mg/misuchasatleast7,0mg/mIsuchasatleast8,0mg/mIsuchasatleast9,0 

Solvent 

25 Theliquidpharmaceuticalformulationcomprisesasolvent.Inoneembodimentsaid 

solventiswatersuchasultrapurewater.  

Ultrapurewater(UPVV),high-puritywaterorhighlypurifiedwater(HPW)iswaterthat 

hasbeenpurifiedtostringentspecificationsandhasthehighestlevelsofpurityforall 

30 contaminanttypesincluding:organicandinorganiccompounds;dissolvedand 

particulatemattervolatileandnon-volatilereactiveandinert;hydrophilicand 

hydrophobicanddissolvedgases.  

mg/misuchasatleast10,0mg/mIsuchasatleast15,0mg/mI.
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Theliquidpharmaceuticalformulationcomprisesasolventwhichsolventpreferablyis 

notsaline.Inoneembodimenttheliquidpharmaceuticalformulationcomprisesanon

salinesolvent.  

5 Inapreferredembodimentthesolventcompriselittleoressentiallynosalts.  

Inoneembodimentsaidsolventisessentiallynon-ionicorlow-ionic.Inone 

embodimentsaidsolventhaslow-ionicstrength.Inoneembodimentreferenceherein 
tOC 

essentiallynon-ionic'and'low-ionic'ismeanttorefertoasolventhavinglowionic 
10 strength.  

Theionicstrengthofasolutionisameasureoftheconcentrationofionsinthat 

solution.Ioniccompoundswhendissolvedinwaterdissociateintoions.Oneofthe 

maincharacteristicsofasolutionwithdissolvedionsistheionicstrength.Ionicstrength 

15 canbemolar(mol/Lsolution)ormolal(mol/kgsolvent).ThemolarionicstrengthIofa 

solutionisafunctionoftheconcentrationofallionspresentinthatsolution.  

InoneembodimentthesolventhasanionicstrengthofIuMto50mM.  

20 InoneembodimentthesolventhasanionicstrengthofIuMto50mMsuchasIuM 

to5uMsuchas5to10uMsuchas10to25uMsuchas25to50uMsuchas50to 

75uMsuchas75toICOuM, suchaslOOto200uMsuchas200to300uMsuchas 

uM(1mM),suchaslmMto2mMsuchas2to3mMsuchas3to4mMsuchas4 

25 to5mM, suchas5to10mM, suchas10to20mMsuchas20to30mMsuchas30 

to40mMsuchas40to50mM.  

Inoneembodimentsaidsolventisanessentiallyisotonicsolution.Inone 

embodimentsaidsolutionhasatonicityof100%+1-100%.Inoneembodimentsaid 

30 solventisasolutionhavingatonicityof100%+1-100%.  

Isotonicitymeanshavingequaltensiondenotingsolutionspossessingthesame 

osmoticpressureortonicity;morespecificallylimitedtosolutionsinwhicheukaryotic 

cellsneitherswellnorshrink(nonetflowofwateracrossthesemipermeablecell 

300to400uMsuchas400to500uM, suchas500to750uMsuchas750to1000
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membrane).Thusasolutionthatisisosmoticwithintracellularfluidwillnotbeisotonic 

ifitincludessolutesuchasureathatfreelypermeatescellmembranes.  

Anisotonicsolutioncanbedefinedashavingatonicityof100%,orapprox.300 

5 mOsm.  

Inoneembodimentsaidsolutionhasatonicityofapprox.100%,suchasatonicityof 

100%+1-100%,suchasatonicityof0,1%to200%suchas80-85%,suchas85

90%,suchas90-95%, suchas95-100%,suchas100-105%,suchas105-110%,such 

10 as110-115%,suchas115-120%tonicity.  

Inoneembodimentsaidsolutionhasatonicityof100%+1-20%,suchasatonicityof 

80%to120%;suchas80-85%,suchas85-90%, suchas90-95%,suchas95-100%, 

suchas100-105%,suchas105-110%suchas110-115%,suchas115-120%tonicity.  

15 

Atonicityof100%+1-20%isacceptableforregulatorypurposeswhileatonicityof 

100%+1-100%isacceptablewithjustification.  

Inoneembodimentsaidsolutionis0-20%hypertonicsuchas0-5%,suchas5-10%, 

20 suchas10-15%,suchas15-20%hypertonic.  

Inoneembodimentsaidsolutionis0-20%hypotonicsuchas0-5%suchas5-10% 

25 Inoneembodimentsaidsolventcomprisesanisotonicitymodifier.Inone 

embodimentsaidsolventisaessentiallyisotonicsolutioncomprisinganisotonicity 

modifier.  

Inoneembodimentsaidisotonicitymodifierisselectedfromthegroupconsistingof 

30 carbohydratesandsugaralcohols.  

Sugaralcoholsandcarbohydratessharethesamefeatureintheirbackbonesi.e.,

CHOH-CHOH-.Thesugaralcoholsincludesuchcompoundsassorbitolmannitol, 

glycerolandpolyethyleneglycols(PEGs).Thesecompoundsarestraight-chain 

35 molecules.Thecarbohydratessuchassucrosemannoseribosetrehalosemaltose 

glycerolinositolglucoseandlactoseontheotherhandarecyclicmoleculesthatmay 

suchas10-15%,suchas15-20%hypotonic.
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containaketooraldehydegroup.Thesetwoclassesofcompoundsareeffectivein 

stabilizingproteinagainstdenaturationcausedbyelevatedtemperatureandbyfreeze

thaworfreeze-dryingprocesses.  

5 Inoneembodimentsaidisotonicitymodifierisselectedfromthegroupconsistingofa 

carbohydrateasugaralcoholandacombinationofacarbohydrateandasugar 

alcohol.  

Inoneembodimentsaidsolventcomprisesacarbohydrateisotonicitymodifier.  

10 

Inoneembodimentsaidsolventcomprisesasugaralcoholisotonicitymodifier.  

Inoneembodimentsaidsolventcomprisesacarbohydrateandasugaralcohol 

isotonicitymodifier.  

15 

Inoneembodimentsaidsugaralcoholisnotaliquidsugaralcoholasthesearenotas 

usefulforlyophilisation.Inoneembodimentsaidsugaralcoholisasolidsugaralcohol, 

suchasasugaralcoholwhichissolidattheconditionsrequiredforlyophilisation.  

20 Inoneembodimentsaidisotonicitymodifierisselectedfromthegroupconsistingof 

pentosemonosaccharideshexosemonosaccharidesdisaccharidesand 

Inoneembodimentsaidsolutioncomprisesoneormorepentosemonosaccharides 

25 (MW150,13).  

Inoneembodimentsaidsolutioncomprisesoneormorepentosemonosaccharides 

havingatotalweightpercentage(wlv)ofapprox.4.5%(isotonic).  

30 Inoneembodimentsaidsolutioncomprisesoneormorepentosemonosaccharides 

havingatotalweightpercentage(wlv)of0,1to9%suchas0,1to0,5,suchas0,5to 

I,0,suchasI,5to2,0,suchasI,5,to2,0,suchas2,0to2,5,suchas2,5to3,0,such 

as3,0to3,5,suchas3,5to4,0,suchas4,0to4,5,suchas4,5to5,0,suchas5,0to 

5,5,suchas5,5to6,0,suchas6,0to6,5,suchas7,0to7,5,suchas7,5to8,0,such 

35 as8,Oto8,5,suchas8,5to9,0%(w/v).  

trisaccharides.
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Inoneembodimentsaidsolutioncomprisesoneormorepentosemonosaccharides 

havingatotalweightpercentage(wlv)of3,6to5,4%suchas3,6to3,8,suchas3,8to 

4,0,suchas4,0to4,2,suchas4,2to4,4,suchas4,4to4,6,suchas4,6to4,8,such 

5 as4,8to5,0,suchas5,0to5,2%(wlv).  

Inoneembodimentsaidsolutioncomprisesoneormorehexosemonosaccharides 

(MW182,17).  

10 Inoneembodimentsaidsolutioncomprisesoneormorehexosemonosaccharides 

havingatotalweightpercentage(wlv)ofapprox.5.5%(isotonic).  

Inoneembodimentsaidsolutioncomprisesoneormorehexosemonosaccharides 

havingatotalweightpercentage(wlv)of0,1to10,9%,suchas0,1to0,5,suchas0,5 

15 to1,0,suchas1,5to2,0,suchas1,5,to2,0,suchas2,Oto2,5,suchas2,Sto3,0, 

suchas3,0to3,5,suchas3,5to4,0,suchas4,0to4,5,suchas4,5to5,0,suchas 

5,0to5,5,suchas5,5to6,0,suchas6,0to6,5,suchas7,0to7,5,suchas7,5to8,0, 

suchas8,0to8,5,suchas8,5to9,0,suchas9,0to9,5,suchas9,5to10,0,suchas 

10,0to10,5,suchas10,5to10,9%(wlv).  

20 

Inoneembodimentsaidsolutioncomprisesoneormorehexosemonosaccharides 

havingatotalweightpercentage(wlv)of4,4to6,6%,suchassuchas4,4to4,6,such 

5,6,suchas5,6to5,8,suchas5,8to6,0,suchas6,0to6,2,suchas6,2to6,4,such 

25 as6,4to6,6%(wlv).  

Inoneembodimentsaidsolutioncomprisesoneormoredisaccharides(342,3).  

Inoneembodimentsaidsolutioncomprisesoneormoredisaccharideshavingatotal 

30 weightpercentage(wlv)ofapprox.I0,3%(isotonic).  

Inoneembodimentsaidsolutioncomprisesoneormoredisaccharideshavingatotal 

weightpercentage(wlv)of0,1to20,5%,suchas0,1toI, suchas1-2,suchas2-3 

suchas3-4,suchas4-5,suchas5-6,suchas6-7, suchas7-8,suchas8-9,suchas 

35 9-10,suchas10-11,suchas11-12,suchas12-13,suchas13-14,suchas14-15, 

as4,6to4,8,suchas4,8to5,0,suchas5,0to5,2,suchas5,2to5,4,suchas5,4to
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suchas15-16,suchas16-17,suchas17-18,suchas18-19,suchas19-20,suchas 

20-20,5%(w/v).  

Inoneembodimentsaidsolutioncomprisesoneormoredisaccharideshavingatotal 

5 weightpercentage(wlv)of8,2to12,3%,suchas8,2to8,5,suchas8,5to9,suchas9 

to9,5,suchas9,5to10,suchas10to10,5,suchas10,5to11,suchas11to11,5, 

suchas11,5to12,suchas12to12,3%(wlv).  

Inoneembodimentsaidsolutioncomprisesoneormoretrisaccharides(MW504,42).  

10 

Inoneembodimentsaidsolutioncomprisesoneormoretrisaccharideshavingatotal 

weightpercentage(wlv)ofapprox.I5,1%(isotonic).  

Inoneembodimentsaidsolutioncomprisesoneormoretrisaccharideshavingatotal 

I5 weightpercentage(wlv)of0,1to30,3%,suchassuchas0,1toI, suchasI-2,such 

as2-3,suchas3-4,suchas4-5,suchas5-6,suchas6-7,suchas7-8,suchas8-9, 

suchas9-10,suchas10-11,suchas11-12,suchas12-13,suchas13-14,suchas 

14-15,suchas15-16,suchas16-17,suchas17-18,suchas18-19,suchas19-20 

suchas20-21,suchas21-22,suchas22-23,suchas23-24,suchas24-25,suchas 

20 25-26,suchas26-27,suchas27-28,suchas28-29,suchas29-30,suchas30-30,3% 

(wlv).  

weightpercentage(wlv)of12,1to18,2%suchas12,1to12,5,suchas12,5to13, 

25 suchas13to13,5,suchas13,Sto14,suchasl4to14,5,suchas14,5-15,suchas 

15to15,5,suchas15,5to16,suchas16to16,5,suchas16,5to17,suchas17,5to 

18,suchas18to18,2%(wlv).  

Inoneembodimentsaidcarbohydrateisotonicitymodifierisselectedfromthegroup 

30 consistingof:sucrosetrehalosemannoseribosemaltoseglucoselactose, 

galactoseandarabinose.  

Inoneembodimentsaidsugaralcoholisotonicitymodifierisselectedfromthegroup 

consistingof:mannitolsorbitolinositolglycerolxylitolpropyleneglycolpolyethylene 

35 glycols(PEGs)andpolypropylene/ethyleneglycolcopolymer.  

Inoneembodimentsaidsolutioncomprisesoneormoretrisaccharideshavingatotal
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Inaparticularembodimentsaidsolutioncomprisessucroseortrehalose.  

Inaparticularembodimentsaidsolutioncomprisessucrose.Sucroseisshownherein 

5 tobeefficientinprovidingchemicalstability.  

Inoneembodimentthesolutioncomprisesapprox.10%(wlv)sucrose.  

Inoneembodimentthesolutioncomprises8-12%(wlv)sucrosesuchas8-9,suchas 

9-10,suchas10-11,suchas11-12%(wlv)sucrose.  

Inoneembodimentthesolutioncomprisesapprox.1%(wlv)sucrose.  

10 Inoneembodimentthesolutioncomprises1-5%(wlv)sucrosesuchas1-2,suchas2

3,suchas3-4,suchas4-5(wlv)sucrose.  

Inoneembodimentthesolutioncomprises0-20%(wlv)sucrosesuchas0,1-1, 1-2,2

3,3-4,4-5,5-6, 6-7,7-8,8-9,8-9,9-10,10-11, 11-12, 12-13,13-14,14-15,15-16,16

15 17,17-18,18-19,19-20%(wlv)sucrose.  

Inaparticularembodimentsaidsolutioncomprisesmannitol.  

Inoneembodimentthesolventcomprisesapprox.5%(wlv)mannitol.  

Inoneembodimentthesolutioncomprises4-6%(wlv)mannitolsuchas4to6%(wlv) 

20 mannitolsuchas4to4,5,suchas4,5to5,suchas5to5,5,suchas5,5to6% 

mannitol.  

Inoneembodimentthesolventcomprisesapprox.4%(wlv)mannitol.  

mannitolsuchas3to3,5,suchas3,5to4,suchas4to4,5,suchas4,5to4% 

25 mannitol.  

Inoneembodimentthesolutioncomprises0-10%(wlv)mannitolsuchas0,1-1, such 

as1-2,suchas2-3,suchas3-4,suchas4-5,suchas5-6,suchas6-7,suchas7-8, 

suchas8-9,suchas9-10%(wlv)mannitol.  

30 

Inoneembodimentsaidsolutioncomprisesmannitolandsucroseortrehalose.  

Inoneembodimentsaidsolutioncomprisesmannitolandsucrose.  

Inoneembodimentthesolutioncomprises3-5%(wlv)mannitolsuchas3to5%(wlv)
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Inoneembodimentthesolutioncomprises0-20%(w/v)sucrosesuchas0,1-1, 1-2,2

3,3-4,4-5,5-6, 6-7,7-8,8-9,8-9,9-10,10-11, 11-12, 12-13,13-14,14-15,15-16,16

17,17-18,18-19,19-20%(w/v)sucroseandcomprises0-10%(w/v)mannitolsuchas 

0,1-1,suchas1-2,suchas2-3,suchas3-4,suchas4-5,suchas5-6,suchas6-7 

5 suchas7-8,suchas8-9,suchas9-10%(wlv)mannitol.  

Inoneembodimentsaidsolutioncomprisesapprox.4%(w/v)mannitolandapprox.  

2,5%sucrose.  

10 Inoneembodimentsaidsolutioncomprises3to5%(w/v)mannitoland2to3%(w/v) 

sucrose.  

Inoneembodimentsaidsolutioncomprisesapprox.4%(w/v)mannitolandapprox.I% 

sucrose.  

15 

Inoneembodimentsaidsolutioncomprises3to5%(w/v)mannitoland0,5to2% 

sucrose.  

Inoneembodimentsaidsolutioncomprises0to8%(w/v)mannitoland0to5%(w/v) 

20 sucrose.Inoneembodimentsaidsolutioncomprises0to8%(wlv)mannitolsuchas0 

to1,suchasIto2,suchas2to3,suchas3to4,suchas4to5,suchas5to6,such 

as6to7,suchas7to8%(w/v)mannitol;and0to5%(w/v)sucrosesuchas0toI 

25 Inaparticularembodimentsaidisotonicitymodifierpreservesthepeptideagainst 

chemicaldegradationduringlyophilisation.Itisobservedthatcarbohydratesarewell

suitedforthispurpose.Inoneembodimenttheliquidpharmaceuticalformulation 

comprisesoneormorecarbohydratessuchasoneormorecarbohydratesthat 

improvechemicalstabilitysuchasthatpreservethepeptideduringlyophilisation.  

30 

Inoneembodimenttheliquidpharmaceuticalformulationcomprisesoneormore 

carbohydratesselectedfromthegroupconsistingofsucroseandtrehalose.Inone 

embodimenttheliquidpharmaceuticalformulationcomprisessucrose.  

suchasIto2,suchas2to3,suchas3to4,suchas4to5(wlv)sucrose.
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AlsodisclosedisaliquidpharmaceuticalformulationofpH>6,or2<pH<3,said 

formulationcomprising 

a. atherapeuticallyeffectiveamountofanAnnexinAl(AnxAl)N-terminal

peptideselectedfromthegroupconsistingof 

5 AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYP 

TFNPSSDVAALHKA(AnxAl2-54SEQIDNO:3), 

andafragmentthereofandavariantthereotandavariantofa 

fragmentthereof;and 

b. asolventselectedfromthegroupconsistingof 

10 U such waterand 
U. and/or 
II. anessentiallynon-ionicorlow-ionic7 esseniayisoonicsouion 

optinallycomprisinganisotonicitymodifiersuchasacarbohydrate 

and/orasugaralcohol; 

andabuffer.  

15 

Inoneembodimenttheliquidpharmaceuticalformulationcomprisesoneormore 

bufferssuchasabuffer.  

Thechoiceofbuffercanalsoaffectstabilityofpeptideformulationsinpartbecausethe 

20 choiceofbufferaffectsthepH.Thebuffersusedinthepresentdisclosurepreferably 

providesabufferingcapacityabove6,forexampleabove7,suchasabove8.There 

arefewpharmaceuticallyacceptablebuffersinthealkalinerangeandphosphate 

25 InoneembodimentsaidbufferaidsinstabilizingthepHoftheliquidformulation.pHis 

importantforthephysicalstabilityoftheAnxAlN-terminal-peptide.  

Inoneembodimenttheliquidpharmaceuticalformulationcomprisesoneormore 

buffersselectedfromthegroupconsistingofAcetatebufferTRISAmine-containing 

30 buffersAmino-acidbasedbufferssuchaslysinehydroxy-lysinehistidineandglycyl

glycinenon-phosphatebuffersbicarbonatebuffersPolysorbate-80(e.g.Tween80), 

HEPESandborate.  

Inoneembodimenttheliquidpharmaceuticalformulationcomprisesglycyl-glycine.  

35 InoneembodimenttheliquidpharmaceuticalformulationcomprisesTween20.  

bufferstypicallyusedinpeptideformulationscannotmaintainapHabove8.
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Inoneembodimenttheliquidpharmaceuticalformulationcomprisesglycyl-glycineand 

Tween2O.InoneembodimenttheliquidpharmaceuticalformulationcomprisesIto20 

mMglycyl-glycineand0,001to0,1%Tween20.Inoneembodimenttheliquid 

pharmaceuticalformulationcomprises10mMglycyl-glycineand0,01%Tween20.  

5 Inoneembodimenttheliquidpharmaceuticalformulationcompriseshistidine.  

Inoneembodimenttheliquidpharmaceuticalformulationfurthercomprisesa 

preservative.Inoneembodimentsaidpreservativeisselectedfromthegroup 

consistingofm-cresolbenzylalcoholmethylethylpropylparabensbutylparabens, 

10 methylparabensandphenol.  

a 

Preparingliquidformulation 

Itisalsoanaspectofthepresentdisclosuretoprovideaprocessofpreparingaliquid 

pharmaceuticalformulationasdefinedhereinabovesaidprocesscomprisingthesteps 

15 of 

a. mixinganAnnexinAlN-terminal-peptideasdefinedhereinabovewith 

asolventselectedfromthegroupconsistingof 

I. watersuchasultrapurewaterand 

i. anessentiallynon-ionicorlow-ionicand/oressentiallyisotonic, 

20 solutionoptionallycomprisinganisotonicitymodifiersuchasa 

carbohydrateand/orasugaralcohol, 

b. optionallyfilteringthemixtureofstepa.,and 

<pH'<3.  

25 

InoneembodimentthepHofsaidliquidpharmaceuticalformulationisadjustedto6> 

pH<6,5,suchas6,5>pH<7,suchas7 pH<7,5,suchas7,5 pH<8,suchas8> 

pHcC8,5,suchas8,5>pH<9,suchas9 pH<9,5,suchas9,5 pH<10,suchas 

10>pH<1Q5,suchas10,5>pH 11,suchas11>pH<11,5,suchas11,5>pH< 

30 12.  

InoneembodimentthepHofsaidliquidpharmaceuticalformulationisadjustedto 

7,4.InoneembodimentthepHofsaidliquidpharmaceuticalformulationisadjustedto 

7,5,suchas>8,suchas 8,5,suchas 9.  

35 

c. adjustingthepHofsaidliquidpharmaceuticalformulationtopH<6or2
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InoneembodimentthepHofsaidliquidpharmaceuticalformulationisadjustedto2< 

pH<3,suchaspH<3,0,suchaspH<2,5,suchasapprox.pHof2,5.  

InoneembodimenttheprocesscomprisesmixingofsaidAnnexinAlN-terminal

5 peptideataconcentrationofatleast0,1mg/mIsuchasatleast0,5mg/mIsuchasat 

leastIOmg/misuchasatleastI,5mg/misuchasatleast2,0mg/mIsuchasatleast 

2,5mg/mIsuchasatleast3,0mg/mIsuchasatleast3,5mg/mIsuchasatleast4,0 

mg/misuchasatleast5,5mg/mIsuchasatleast5,0mg/mIsuchasatleast7,5 

mg/misuchasatleast10,0mg/mI.  

10 

InoneembodimenttheprocesscomprisesmixingofsaidAnnexinAlN-terminal

peptideataconcentrationof0,1to50mg/mI;suchasinaconcentrationof0,1to0,5 

mg/misuchas0,5toImg/misuchasIto2mg/mIsuchas2to3,suchas3to4 

suchas4to5,suchas5to6,suchas6to7,suchas7to8,suchas8to9,suchas9 

15 tolOsuchasl0tollsuchaslltol2,suchasl2tol3,suchasl3tol4, suchas 

14to15,suchas15to16,suchas16to17,suchas17to18,suchas18to19,such 

as19to20mg/mIsuchas20to21,suchas21to22,suchas22to23,suchas23to 

24,suchas24to25,suchas25to26,suchas26to27,suchas27to28,suchas28 

to29,suchas29to30mg/mIsuchas30to31, suchas31to32,suchas32to33 

20 suchas33to34,suchas34to35,suchas35to36,suchas36to37,suchas37to 

38,suchas38to39,suchas39to40mg/mIsuchas40to41, suchas41to42,such 

as42to43,suchas43to44,suchas44to45,suchas45to46,suchas46to47, 

25 Lyophilizedformulation 

Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

disclosureislyophilisedorfreeze-dried.Lyophilizationisawaterremovalprocess 

typicallyusedtopreservematerialstoextendshelflifeand/ormakethematerialmore 

convenientfortransport.Lyophilizationworksbyrapidfreezinganddehydrationofthe 

30 frozenproductunderhighvacuum(lowpressure).  

Inoneembodimenttheliquidpharmaceuticalformulationaccordingtothepresent 

disclosureislyophilised.  

suchas47to48,suchas48to49,suchas49to50mg/mI.
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Inoneembodimentthereisprovidedastablesuchasshelf-stablelyophilized 

pharmaceuticalformulationasdisclosedherein.  

Inoneembodimentthepeptideisprotectedagainstchemicaldegradationduring 

5 lyophilisationtoobtainastablesuchasashelf-stablelyophilizedpharmaceutical 

formulation 

Itisanaspectofthepresentdisclosuretoprovideaprocessofpreparingalyophilized 

pharmaceuticalformulationsaidmethodcomprisingthestepsof 

10 a. providingaliquidpharmaceuticalformulationofpH>6or2<pH<3, 

saidformulationcomprisingatherapeuticallyeffectiveamountofan 

AnnexinAlN-terminal-peptideselectedfromthegroupconsistingof 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYP 

TFNPSSDVAALHKA(AnxAl2-54SEQIDNO:3), 

15 andafragmentthereofandavariantthereotandavariantofa 

fragmentthereof;andasolventselectedfromthegroupconsistingof 
U 

I. watersuchasultrapurewaterand 

in anessentiallynon-ionicorlow-ionicand/oressentiallyisotonic, 

solutionoptionallycomprisinganisotonicitymodifiersuchas 

20 acarbohydrateand/orasugaralcohoL 

andoptionallyabufferand 

Inoneembodimentthereisprovidedaprocessofpreparingalyophilized 

25 pharmaceuticalformulationsaidmethodcomprisingthestepsof 

a.freezingaliquidpharmaceuticalformulationasdefinedhereinabove 

b. primarydrying(sublimationphase),comprisingloweringpressureand 

heatingand 

c. secondarydrying(desorptionphase) 

30 

Itisalsoanaspectofthepresentdisclosuretoprovidealyophilizedpharmaceutical 

formulationobtainedbytheprocessofprovidingaliquidpharmaceuticalformulation 

accordingtothepresentdisclosureandlyophilizingsaidliquidpharmaceutical 

formulation.  

35 

b. lyophilizingsaidliquidpharmaceuticalformulationofstepa.
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Inoneembodimentthereisprovidedalyophilizedpharmaceuticalformulationsaid 

lyophilizedpharmaceuticalformulationbeingobtainedbytheprocessof 

a. providingaliquidpharmaceuticalformulationofpH>6or2<pH<3, 

saidformulationcomprisingatherapeuticallyeffectiveamountofan 

5 AnnexinAlN-terminal-peptideselectedfromthegroupconsistingof 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYP 

TFNPSSDVAALHKA(AnxM2-54SEQIDNO:3), 

andafragmentthereofandavariantthereofandavariantofafragment 

thereofandasolventselectedfromthegroupconsistingof 

10 i. watersuchasultrapurewaterand 

ii. anessentiallynon-ionicorlow-ionicand/oressentiallyisotonic 

solutionoptionallycomprisinganisotonicitymodifiersuchasa 

carbohydrateand/orasugaralcoholandoptionallyabufferand 

b. lyophilizingsaidliquidpharmaceuticalformulationofstepa.  

15 

Inoneembodimentsaidlyophilizedpharmaceuticalformulationisstablesuchasa 

shelf-stableduringstorage.  

ReconstitutedIiquldformuladonIsolution 

20 Itisafurtheraspectofthepresentdisclosuretoprovideamethodofmakinga 

reconstitutedsolutioncomprisinganAnnexinAlN-terminal-peptidesaidmethod 

comprising 

presentdisclosureand 

25 b. dissolvingsaidlyophilizedpharmaceuticalformulationinasolvent.  

InoneembodimenttheresultingsolutionhasapH>&or2<pH<3.Inone 

embodimentsaidsolutionhasapHof6>pH<6,5,suchas6,5>pH<7,suchas7 

pH<7,5,suchas7,5>pH<8,suchas8 pH<8,5,suchas8,5 pH<9,suchas9> 

30 pH<9,5,suchas9,5>pH<10,suchas10 pH<10,5,suchas10,5 pH<11,such 

asII>pH II,5,suchasII,5 pH 12.InoneembodimentsaidsolutionhasapH 

of2<pH<3,suchaspH<3,0,suchaspH 2,5,suchaspHofapprox.2,5.  

Inoneembodimentsaidsolventisselectedfromthegroupconsistingof 

35 a.watersuchasultrapurewaterand 

a. providingalyophilizedpharmaceuticalformulationaccordingtothe
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b. anessentiallynon-ionicorlow-ionicand/oressentiallyisotonicsolution 

optionallycomprisinganisotonicitymodifiersuchasacarbohydrate 

and/orasugaralcohol.  

5 Inaparticularembodimentsaidsolventiswatersuchasultrapurewater.  

InoneembodimentthesolventhasapH>&or2<pH<3.Inoneembodimentsaid 

solventhasapHof6>pH<6,5,suchas6,5>pH<7,suchas7 pH<7,5,suchas 

75>pH 8,suchas8>pH<85,suchas8,5>pH<9,suchas9 pH 9,5,suchas 

10 9,5>pH 1OsuchaslO>pH<1O,5,suchaslO,5>pH<11,suchasll pH< 

II,5,suchasII,5>pH<12.InoneembodimentsaidsolventhasapHof2<pH<3 

suchaspH<3,0,suchaspH 2,5,suchaspHofapprox.2,5.  

Alsodisclosedisareconstitutedsolutionobtainedbythemethodofmakinga 

15 reconstitutedsolutioncomprisinganAnnexinAlN-terminal-peptidedisclosedherein.  

AnnexinAIN-terminalpeptide 

OnthecellsurfacetheAnnexinAl(AnxM)proteinisexposedtoextracellularfluids 

andinthepresenceofcalciumundergoesstructuralre-organizationconsequentto 

20 interactionwithphospholipidsviathecoreregionoftheprotein(~-28Oaminoacidlong), 

whichleadstotheexposureoftheN-terminalregion(-%Oaminoacidlong).This 

withspecificreceptors.TheN-terminusofAnxMcomprisesaminoacids1-54(SEQID 

NO:2).  

25 

Inadditiontorepresentingthepharmacophoreoftheproteinaffordinginteractionwith 

counter-ligandstheN-terminusisalsoahighlyregulatedregion.Itcanundergo 

phosphorylationonspecificTyrosineorSerinesitesapre-requisiteforsecretionin 

certaincelltypesorcanbecleavedbyserineproteases.Anumberofproteaseshave 

30 beenshowntocleaveatspecificsiteswithintheAnxMN-terminalregionanditis 

plausiblethatthisprocessisnotaninvitroartifactbutofbiologicalsignificance.  

BothhumanrecombinantAnxMandtheN-terminalpeptideAc2-26exertanti

inflammatoryandpro-resolvingeffectsinavarietyofexperimentalmodels.  

35 

conformationalchangeisthoughttoleadtotheinteractionoftheAnxMN-terminus
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AnumberofpeptidesprimarilyderivedfromtheuniqueN-terminalportionofthe 

AnnexinAlproteinhavebeenshowntopossessanti-inflammatoryproperties.  

AnAnnexinAIN-terminal-peptideasdefinedhereinisapeptidecomprisingor 

5 consistingoftheaminoacidsequenceAMVSEFLKQAWFIENEEQEYVQTVKSSKG 

GPGSAVSPYPTFNPSSDVAALHKA(AnxAl2-54SEQIDNO:3),includingany 

shorterfragmentsthereofanyvariantsthereofaswellasanyvariantofsaidshorter 

fragmentthereof.  

10 Thepresentdisclosureprovidesaliquidpharmaceuticalformulationcomprisinga 

therapeuticallyeffectiveamountofanAnnexinAlN-terminal-peptideselectedfromthe 

groupconsistingof 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAALHKA 

(AnxAl2-54SEQIDNO:3), 

15 andafragmentthereofandavariantthereofandavariantofafragment 7 

solvent.  

InoneembodimentsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof 

20 AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAALHKA 

(AnxAl2-54SEQIDNO:3), 

andafragmentofSEQIDNO:3,whereinsaidfragmentcomprises5to52consecutive 

25,suchas25-30,suchas30-35,suchas35-40,suchas40-45,suchas45-50,such 

25 as50-53consecutiveaminoacidsofSEQIDNO:3, 

andavariantofSEQIDNO:3,whereinsaidvariantcomprisesIto6individualamino 

acidsubstitutionssuchasIaminoacidsubstitutionsuchas2aminoacid 

substitutionssuchas3aminoacidsubstitutionssuchas4aminoacidsubstitutions, 

suchas5aminoacidsubstitutionssuchas6individualaminoacidsubstitutions.  

30 

InoneembodimentsaidfragmentofSEQIDNO:3comprisesorconsistsof5ormore 

consecutiveaminoacidsofSEQIDNO:3,suchascomprisesorconsistsof6,7,8,9, 

10,Il,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,327 

33,34,35,36,37,38,39,40,41, 42,43,44,45,46,47,48,49,50,51, or52 

35 consecutiveaminoacidsofSEQIDNO:3.  

aminoacidsofSEQIDNO:3,suchas5-10,suchas10-15,suchas15-20,suchas20-
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InoneembodimentsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof 

AMVSEFLKQAWFIENEEQEYVQTVK(SEDIDNO:10AnnexinAl2-26), 

5 andavariantofSEQIDNO:lOwhereinsaidvariantcomprisesIto6individualamino 

acidsubstitutionssuchasIaminoacidsubstitutionsuchas2aminoacid 

substitutionssuchas3aminoacidsubstitutionssuchas4aminoacidsubstitutions, 

suchas5aminoacidsubstitutionssuchas6individualaminoacidsubstitutions.  

10 InoneembodimentsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof: 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAA(SEDID 

NO:4AnnexinAl2-50), 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV(SEDID 

15 NO:&AnnexinAl2-48),and 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSS(SEDIDNO:6 

AnnexinAl2-46), 

andavariantofanyoneofSEQIDNOs:4-6,whereinsaidvariantcomprisesIto6 

individualaminoacidsubstitutionssuchasIaminoacidsubstitutionsuchas2amino 

20 acidsubstitutionssuchas3aminoacidsubstitutionssuchas4aminoacid 

substitutionssuchas5aminoacidsubstitutionssuchas6individualaminoacid 

InoneembodimentsaidvariantcomprisesIto6individualaminoacidsubstitutions 

25 suchasIto2aminoacidsubstitutionssuchas2to3aminoacidsubstitutionssuch 

as3to4aminoacidsubstitutionssuchas4to5aminoacidsubstitutionssuchas5to 

6individualaminoacidsubstitutions.  

Inoneembodimentsaidoneormoreaminoacidsubstitutionsareconservativeamino 

30 acidsubstitutions.Inoneembodimentsaidoneormoreaminoacidsubstitutionsare 

non-conservativeaminoacidsubstitutions.  

Avariantofapeptideasdefinedherewithcaninprinciplehaveoneormore 

substitutionsatoneormorepositions.Individualaminoacidresiduesinthedisclosed 

substitutions.
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sequencescanbesubstitutedwithanygivenproteinogenicornon-proteinogenicamino 

acid.  

Thegeneticcodespecifies20standardaminoacidsnaturallyincorporatedinto 

5 polypeptides(proteinogenic):AlaArgAsnAspCysGInGluGlyHislieLeuLys, 

MetPheProSerTyrThrTrpValand2whichareincorporatedintoproteinsby 

uniquesyntheticmechanisms:Sec(selenocysteineorU)andPyl(pyrrolysine,0).  

TheseareallL-stereoisomers.  

10 Asidefromthe22standardornaturalaminoacidstherearemanyothernon-naturally 

occurringaminoacids(non-proteinogenicornon-standard).Theyareeithernotfound 

inproteinsorarenotproduceddirectlyandinisolationbystandardcellularmachinery.  

Non-standardaminoacidsareusuallyformedthroughmodificationstostandardamino 

acidssuchaspost-translationalmodifications.Examplesofunnaturalaminoacid 

15 residuesareAbuAibNIe(Norleucine),DOrn(D-ornithinedeguanylatedarginine),Nal 

(beta-2-naphthyl-alanine),D-Nal(beta-2-naphthyl-D-alanine),DArgDTrpDPheand 

DVaI.  

AnyaminoacidsaccordingtothepresentdisclosuremaybeintheL-orD

20 configuration.IfnothingisspecifiedreferencetotheL-isomericformispreferably 

meant.  

chemicalorenzyme-catalyzedreactionsasareknownintheart.Suchpost

25 translationalmodificationscanbeintroducedpriortopartitioningifdesired.Also, 

functionalequivalentsmaycomprisechemicalmodificationssuchasubiquitination, 

labeling(e.g.,withradionuclidesvariousenzymesetc.),pegylation(derivatizationwith 

polyethyleneglycol),orbyinsertion(orsubstitutionbychemicalsynthesis)ofamino 

acidswhichdonotnormallyoccurinhumanproteins(e.g.ornithine).  

30 

PolypeptidesasdefinedhereinwithN-terminalalkylationsandC-terminal 

esterificationsarealsoencompassedwithinthepresentdisclosure.Functional 

equivalentsalsocompriseglycosylatedandcovalentoraggregativeconjugatesformed 

withthesamemoleculesincludingdimersorunrelatedchemicalmoieties.Such 

35 functionalequivalentsarepreparedbylinkageoffunctionalitiestogroupswhichare 

Thetermpolypeptidealsoembracespost-translationalmodificationsintroducedby
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foundinafragmentincludingatanyoneorbothoftheN-and0-terminibymeans 

knownintheart.  

InoneembodimentsaidAnnexinAlN-terminal-peptidecomprisesatleastIamino 

5 acidsubstitutionwhereinthevaline(V)atposition24ofanyoneofSEQIDNOs:3-6 

and10issubstitutedwithanyotherstandardornon-standardaminoacid.  

InoneembodimentsaidAnnexinAlN-terminal-peptidecomprisesatleastIamino 

acidsubstitutionwhereinthevaline(V)atposition24ofanyoneofSEQIDNOs:3-6 

10 and10issubstitutedwithanaminoacidresidueindependentlyselectedfromthegroup 

consistingofglycinealanineserinethreoninecysteineleucineisoleucine, 

methionineprolinephenylalaninetyrosinetryptophanasparticacidglutamicacid, 

asparagineglutaminehistidinelysineandarginine.  

15 InoneembodimentsaidAnnexinAlN-terminal-peptidecomprisesatleastIamino 

acidsubstitutionwhereinthevaline(V)atposition24ofanyoneofSEQIDNOs:3-6 

and10issubstitutedwithleucine(L)(Val24LeuorV24L).Insomeembodimentsthe 

Val24Leumutationincreasesproteasestability.  

20 InoneembodimentsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof: 

AMVSEFLKQAWFIENEEQEYVQTLK(SEDIDNO:llAnnexinAl2-26V24L), 

acidsubstitutionssuchasIaminoacidsubstitutionsuchas2aminoacid 

25 substitutionssuchas3aminoacidsubstitutionssuchas4aminoacidsubstitutions, 

suchas5aminoacidsubstitutionssuchas6individualaminoacidsubstitutionssuch 

aswhereinsaidvariantcomprisesV24L.  

InoneembodimentsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

30 consistingof: 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDVAA(SEDID 

NO:TAnnexinAl2-50V24L), 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV(SEDIDNO:& 

AnnexinAl2-48V24L),and 

andavariantofSEQIDNO:II, whereinsaidvariantcomprisesIto6individualamino
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U 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSS(SEDIDNO:9 

AnnexinAl2-46V24L), 

andavariantofanyoneofSEQIDNOs:7-9,whereinsaidvariantcomprisesIto6 

individualaminoacidsubstitutionssuchasIaminoacidsubstitutionsuchas2amino 

5 acidsubstitutionssuchas3aminoacidsubstitutionssuchas4aminoacid 

substitutionssuchas5aminoacidsubstitutionssuchas6individualaminoacid 

substitutions* 

suchaswhereinsaidvariantcomprisesV24L.  

10 Inoneembodimentsaidoneormoreaminoacidsubstitutionsareconservativeamino 

acidsubstitutions.  

Inoneembodimentthealanineresidueatposition10ofanyoneofSEQIDNOs:3-ll 

issubstitutedwithanyotherstandardornon-standardaminoacid.  

15 

Inoneembodimentthealanineresidueatposition10ofanyoneofSEQIDNOs:3-1I 

issubstitutedwithanaminoacidresidueindependentlyselectedfromthegroup 

consistingofleucineasparticacidmethionineglutamicacidisoleucineandarginine.  

20 Inoneembodimenttheaminoacidresidueatposition10ofanyoneofSEQIDNOs:3

11isnotalaninei.e.isanyaminoacidexceptforalanine.  

substitutedwithanyotherstandardornon-standardaminoacid.  

25 

Inoneembodimentthevalineresidueatposition21ofanyoneofSEQIDNOs:3-1Iis 

substitutedwithanaminoacidresidueindependentlyselectedfromthegroup 

consistingofleucineasparticacidmethionineglutamicacidisoleucineandlysine.  

30 Inoneembodimenttheresidueatposition21ofanyoneofSEQIDNOs:3-1Iisnot 
U U valinei.e.isanyaminoacidexceptforvaline.  

Inoneembodimentthealanineresidueatposition10andthevalineresidueatposition 

21ofanyoneofSEQIDNOs:3-1Iarebothsubstitutedwithanaminoacidresidue 

35 independentlyselectedfromthegroupconsistingofleucineasparticacidmethionine 

Inoneembodimentthevalineresidueatposition21ofanyoneofSEQIDNOs:3-1Iis
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glutamicacidisoleucinearginineandlysinesuchasthegroupconsistingofleucine 

asparticacidandmethioninesuchasleucine.Inoneembodimentresidue10and 

residue21ofanyoneofSEQIDNOs:3-1Iareidentical.  

5 Inoneembodimentthevalineresidueatposition35ofanyoneofSEQIDNOs:3-9is 

substitutedwithanyotherstandardornon-standardaminoacid.  

Inoneembodimentthevalineresidueatposition35ofanyoneofSEQIDNOs:3-9is 

substitutedwithanaminoacidresidueindependentlyselectedfromthegroup 

10 consistingofglycinealanineserinethreoninecysteineleucineisoleucine, 

methionineprolinephenylalaninetyrosinetryptophanasparticacidglutamicacid, 

asparagineglutaminehistidinelysineandarginine.  

Inoneembodimenttheresidueatposition35ofanyoneofSEQIDNOs:3-9islysine.  

15 

Inoneembodimenttheresidueatposition35ofanyoneofSEQIDNOs:3-9isnot 
.  valinei.e.isanyaminoacidexceptforvaline.  

InoneembodimentsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

20 consistingof: 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAA(SEDID 

NO:4AnnexinAl2-50), 

NO:5AnnexinAl2-48), 

25 AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDVAA(SEDID 

NO:TAnnexinAl2-50V24L),and 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV(SEDIDNO:8 

AnnexinAl2-48V24L), 

andavariantofanyoneofSEQIDNOs:7-9,whereinsaidvariantcomprisesIto6 

30 individualaminoacidsubstitutionssuchasIaminoacidsubstitutionsuchas2amino 

acidsubstitutionssuchas3aminoacidsubstitutionssuchas4aminoacid 

substitutionssuchas5aminoacidsubstitutionssuchas6individualaminoacid 

substitutions 

suchaswhereinsaidvariantcomprisesV24L.  

35 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV(SEDID
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InoneembodimentsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof: 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAA(SEDID 

NO:4AnnexinAl2-50)and 

5 AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV(SEDID 

NO:5AnnexinAl2-48).  

InoneembodimentsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof: 

10 AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDVAA(SEDID 

NO:TAnnexinAl2-50V24L),and 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV(SEDIDNO:8 

AnnexinAl2-48V24L).  

15 InoneembodimentsaidAnnexinAlN-terminal-peptideis 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV(SEDIDNO:8 

AnnexinAl2-48V24L).  

AfragmentandavariantofanAnnexinAlN-terminal-peptideasdisclosedhereinare 

20 inoneembodimentequivalenttoafunctionalfragmentand/orafunctionalvariantof 

saidAnnexinAlN-terminal-peptide.  

essentiallyretainsthefunctionalityofthepeptidefromwhichitisderived.  

25 

AnAnnexinAlN-terminal-peptideoravariantorafragmentthereofasdefined 

herewithincludingfunctionalvariantsthereofaccordingtothepresentdisclosurein 

oneembodimentactivatesand/orstimulatesoneormoreofFormylPeptideReceptorI 

(FPRI),FormylPeptideReceptor2(FPR2)andFormylPeptideReceptor3(FPR3).  

30 

AnAnnexinAlN-terminal-peptideoravariantorafragmentthereofasdefined 

herewithisinoneembodimentaligandand/oragonistofoneormoreofFormyl 

PeptideReceptorI(FPRI),FormylPeptideReceptor2(FPR2)andFormylPeptide 

Receptor3(FPR3).  

35 

Afunctionalvariantorfunctionalfragmentmeansthatthevariantorfragments
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Thetermagonist"inthepresentcontextreferstoapeptideasdefinedhereincapable 

ofbindingtoorinsomeembodimentscapableofbindingtoatleastsomeextent 

and/oractivatingareceptororinsomeembodimentsactivatingareceptortoatleast 

someextent.ForexampleaFPR2agonististhuscapableofbindingtoand/or 

5 activatingtheFPR2.  

Anagonistmaybeanagonistofseveraldifferenttypesofreceptorsandthuscapable 

ofbindingand/oractivatingseveraldifferenttypesofreceptors.Saidagonistcanalso 

beaselectiveagonistwhichonlybindsandactivatesonetypeofreceptor.Theterm 

I0 antagonist"inthepresentcontextreferstoasubstancecapableofinhibitingtheeffect 

ofareceptoragonist.  

Fullagonistsbind(haveaffinityfor)andactivateareceptordisplayingfullefficacyat 

thatreceptor.'Partialagonists"inthepresentcontextarepeptidesabletobindand 

I5 activateagivenreceptorbuthavingonlypartialefficacyatthereceptorrelativetoafull 

agonist.Partialagonistscanactasantagonistswhencompetingwithafullagonistfor 

receptoroccupancyandproducinganetdecreaseinthereceptoractivationcompared 

totheeffectsoractivationobservedwiththefullagonistalone.  

20 "Selectiveagonists"inthepresentcontextarecompoundswhichareselectiveand 

thereforepredominantlybindandactivatesonetypeofreceptor.Thusaselective 

Polypeptidesaccordingtothepresentdisclosureareinoneembodimentcapableof 

25 bindingandactivatingtosomeextentoneorseveralformylpeptidereceptorsandcan 

havedifferentbindingaffinitiesand/ordifferentreceptoractivationefficacyfordifferent 

receptors.Affinityreferstothenumberandsizeofintermolecularforcesbetweena 

peptideligandanditsreceptorandresidencetimeoftheligandatitsreceptorbinding 

siteandreceptoractivationefficacyreferstotheabilityofthepeptideligandtoproduce 

30 abiologicalresponseuponbindingtothetargetreceptorandthequantitative 

magnitudeofthisresponse.Insomeembodimentssuchdifferencesinaffinityand 

receptoractivationefficacyaredeterminedbyreceptorbinding/activationstudieswhich 

areconventionalintheartforinstancebygeneratingEQ 5 0 andEmaxvaluesfor 

stimulationofligandbindingincellsexpressingoneorseveraltypesofreceptorsas 

35 mentionedhereinorontissuesexpressingthedifferenttypesofreceptors.Highaffinity 

meansthatalowerconcentrationofaligandisneededtoobtainabindingof50%of 

FPR2agonistisselectivefortheFPR2.
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thereceptorscomparedtoligandpeptideswhichhaveloweraffinity;highreceptor 

activationefficacymeansthatalowerconcentrationofthepeptideisneededtoobtain 

a50%receptoractivationresponse(lowEQ 5 0 value),comparedtopeptideswhichhave 

loweraffinityand/orreceptoractivityefficacy(higherEQ 50value).  

5 

Inoneembodimentthepeptidescanhavedifferingaffinitiesand/orreceptoractivation 

efficaciesfortwoormoreofthereceptorsselectedfromFPRIFPR2andFPR3.  

Thereceptoractivationpotencyofpeptideagonistscanalsobemeasuredinp(A 5 0 ) 

10 valueswhichisaconventionalmethodfordeterminingthereceptoractivationefficacy 

ofanagonist.  

Inaparticularembodimentapeptideaccordingtothepresentdisclosurehasbinding 

affinityand/orreceptorefficacyfortheFormylPeptideReceptor2(FPR2).  

15 

Inoneparticularembodimentapeptideaccordingtothepresentdisclosureiscapable 

ofbindingtoandactivatingFPR2.Inafurtherembodimentsaidpeptideisafullagonist 

ofFPR2.  

20 InoneembodimentanAnnexinAlN-terminal-peptideselectedfromthegroup 

consistingof 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAALHKA 

andafragmentthereofandavariantthereotandavariantofafragmentthereof 

25 accordingtothepresentdisclosure, 
U a. bindstooneormoreoftheformylpeptidereceptorsincludingFPRI 

FPR2andFPR3 

b. activatesand/orstimulatesoneormoreoftheformylpeptidereceptors 

includingFPRIFPR2andFPR3 

30 c. bindsand/oractivatesFPR2 

d. activatesimmunecells 

e. activatesleukocytessuchasphagocyticleukocytes 

f. activatesneutrophilsand/ormonocytes 

(AnxAl2-54SEQIDNO:3),
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g. activatesphagocyticleukocyteseffectorfunctionssuchasinducing 

neutrophilchemotaxismobilizationofneutrophilcomplementreceptor3 

(CR3),andactivationoftheneutrophilNADPH-oxidaseand/or 

h. induceschemotaxisinphagocyticleukocytes.  

5 

InoneembodimenttheAnnexinAlN-terminal-peptideofthepresentdisclosureisN

terminallyacetylated(GOGH3orAc-).  

InoneembodimenttheAnnexinAlN-terminal-peptideofthepresentdisclosureisC

10 terminallyamidated(-NH2).  

Itisasaspectofthepresentdisclosuretoprovidealiquidpharmaceuticalformulation 

ofpH>6,0;or2<pH< 7 saidformulationcomprising 

a. anAnnexinAl(AnxAl)N-terminal-peptide7 suchasatherapeutically 

15 effectiveamountofanAnnexinAl(AnxAl)N-terminal-peptideselected 

fromthegroupconsistingof 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV 

AA(SEDID . 7 

N04AnnexinAl2-50), 
AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV 

20 (SEDID 7 

NO:&AnnexinAl2-48), 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNP55 

(SEDIDNO:&AnnexinAl2-46), 

AA(SEDIDN07AnnexinAl2-50V24L), 

25 AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV 

(SEDIDNO:&AnnexinAl2-48V24L),and 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNP55 

(SEDIDNO:9AnnexinAl2-46V24L), 

andavariantofanyoneofSEQIDNOs:4-9comprisingIto6individual 

30 aminoacidsubstitutions, and 

b. asolventselectedfromthegroupconsistingof 
waterand 

I. watersuchasultrapure 7 

i. anessentiallynon-ionicorlow-ionicand/oressentiallyisotonic, 

solution, 

35 optionallycomprisinganisotonicitymodifiersuchasa 

carbohydrateand/orasugaralcohol.  

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV
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AlsodisclosedisaliquidpharmaceuticalformulationofpH>6,0;or2<pH<3said 

formulationcomprising 

a. anAnnexinAl(AnxAl)N-terminal-peptidesuchasatherapeutically 

5 effectiveamountofanAnnexinAl(AnxM)N-terminal-peptideselected 

fromthegroupconsistingof 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV 

AA(SEDID U 7 

N04AnnexinAl2-50), 
AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV 

10 (SEDID 7 

NO:VAnnexinAl2-48), 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNP55 

(SEDIDNO:&AnnexinAl2-46), 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV 

AA(SEDIDNJAnnexinAl2-50V24L), 

15 AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV 

(SEDIDNO:&AnnexinAl2-48V24L),and 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNP55 

(SEDIDNO:9AnnexinAl2-46V24L), 

andavariantofanyoneofSEQIDNOs:4-9comprisingIto6individual 

20 aminoacidsubstitutionsand 

b. asolventselectedfromthegroupconsistingof 
such waterand 

I. water, urapure 

IuMto50mMand 

25 iii. asolutionwhichiswatersaidsolutionhavingatonicityof100% 

(isotonic)+1-100%and 

iv. asolutionhavinglowionicstrengthsuchasanionicstrengthof 

IuMto50mMsaidsolutionhavingatonicityof100%(isotonic) 

+1-100%.  

30 

InoneembodimentsaidliquidpharmaceuticalformulationhasapHofpH>7,4,such 

aspH 7,5,suchaspH>7,6,suchaspH>7,7,suchaspH 7,8,suchaspH>7,9, 

suchaspH>8,0.  

35 InoneembodimentsaidliquidpharmaceuticalformulationhasapHofpH>8.  

in asolutionhavinglowionicstrengthsuchasanionicstrengthof
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InoneembodimentsaidliquidpharmaceuticalformulationhasapHofpH>&or2< 

pH<2,6.  

5 InoneembodimentsaidliquidpharmaceuticalformulationhasapHof8to8,5.  

InoneembodimentsaidliquidpharmaceuticalformulationhasapHofapprox.8,3.  

Inoneembodimentsaidliquidpharmaceuticalformulationcomprisesessentiallyno 

10 fibrilsand/orcomprisesessentiallynoproteinaceousparticlesof>Ipmsuchas>10 

pmsuchas>100pm.  

InoneembodimentsaidAnnexinAlN-terminal-peptidehasanaqueoussolubilityofat 

least0,1mg/mIsuchasatleast0,5mg/mIsuchasatleast1,0mg/mIsuchasatleast 

15 1,5mg/mIsuchasatleast2,0mg/misuchasatleast2,5mg/misuchasatleast3,0 

mg/misuchasatleast3,5mg/mIsuchasatleast4,0mg/mIsuchasatleast5,5 

mg/misuchasatleast5,0mg/mIsuchasatleast7,5mg/mIsuchasatleast10,0 

mg/miliquidpharmaceuticalformulation.  

20 Inoneembodimentsaidliquidpharmaceuticalformulationhasatonicityof100%+1

20%,suchasatonicityof80%to120%;suchas80-85%,suchas85-90%,suchas 

90-95%, suchas95-100%,suchas100-105%,suchas105-110%,suchas110-115%, 

25 Inoneembodimentthereisprovidedaliquidpharmaceuticalformulationwherein 

a.thesolutionhasapHofpH>7,4,suchaspH 7,5,suchaspH>7,6, 

suchaspH>7,7,suchaspH 7,8,suchaspH 7,9,suchaspH>8,0, 

suchaspH>8,3,and/or 

b.thesolutionhasanionicstrengthofIuMto50mMand/or 

30 c. thesolutionhasatonicityof100%(isotonic)+/-20%and/or 

d.theAnnexinAlN-terminal-peptidehasanaqueoussolubilityofatleast 

0,1mg/mIsuchasatleast0,5mg/mIsuchasatleastI,0mg/misuch 

asatleastI,5mg/misuchasatleast2,0mg/mIsuchasatleast2,5 

mg/misuchasatleast3,0mg/mIsuchasatleast3,5mg/mIsuchas 

suchasatonicityof115-120%.
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atleast4,0mg/mIsuchasatleast5,5mg/mIsuchasatleast5,0 

mg/misuchasatleast7,5mg/mIsuchasatleast10,0mg/mI;and/or 

e.theformulationhasaconcentrationofsaidAnnexinAlN-terminal

peptideof0,lto10mg/mIsuchas0,1to0,5mg/mIsuchas0,5toI 

5 mg/misuchasIto2mg/mIsuchas2to3mg/mIsuchas3to4 

mg/misuchas4to5mg/mlsuchas5to6mg/mlsuchas6to7 

mg/misuchas7to8mg/mIsuchas8to9mg/mIsuchas9to10 

mg/mi.  

10 Inoneembodimentsaidliquidpharmaceuticalformulationcomprisesoneormore 

isotonicitymodifiers.  

Inoneembodimentsaidliquidpharmaceuticalformulationcomprisesoneormore 

isotonicitymodifiersselectedfromthegroupconsistingofsucrosetrehalose, 

15 mannoseribosemaltoseglucoselactosegalactosearabinosemannitolsorbitol, 

inositolglycerolxylitolpropyleneglycolpolyethyleneglycols(PEGs)and 

polypropylene/ethyleneglycolcopolymersuchascomprisessucroseand/ormannitol.  

Inoneembodimentsaidliquidpharmaceuticalformulationcomprisesoneormore 

20 isotonicitymodifiersselectedfromthegroupconsistingofsucroseandmannitol.  

Inoneembodimentsaidliquidpharmaceuticalformulationcomprisesoneormore 

25 Inoneembodimentsaidliquidpharmaceuticalformulationcomprisesoneormore 

buffersselectedfromthegroupconsistingofanacetatebufferTRISamine-containing 

buffersamino-acidbasedbufferssuchaslysinehydroxy-lysinehistidineandglycyl

glycinenon-phosphatebuffersbicarbonatebuffersPolysorbate-80(e.g.Tween80), 

HEPESandborate.  

30 

Inoneembodimentsaidliquidpharmaceuticalformulationcomprisesapprox.4% 

mannitolapprox.1%sucroseapprox.10mMglycylglycineapprox.0,01% 

polysorbate80,atapHofapprox8,3.  

buffers.
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InoneembodimentsaidvariantofanyoneofSEQIDNOs:4-9comprises3individual 

aminoacidsubstitutions.  

InoneembodimentsaidvariantofanyoneofSEQIDNOs:4-9comprises2individual 

5 aminoacidsubstitutions.  

InoneembodimentsaidvariantofanyoneofSEQIDNOs:4-9comprisesIaminoacid 

substitution.  

10 InoneembodimentsaidAnnexinAl(AnxAl)N-terminal-peptideisC-terminally 

amidated.  

Methodoftreatment 

Thepharmaceuticalformulationsasdisclosedhereinareparticularlyeffectiveforusein 

15 thetreatmentofschemicandinflammatoryconditions.  

Inoneembodimentthereisprovidedaliquidpharmaceuticalformulationalyophilized 

pharmaceuticalformulationorareconstitutedliquidpharmaceuticalformulation(or 

solution)asdisclosedhereinforuseasamedicament.  

20 

Inoneembodimentthereisprovidedaliquidpharmaceuticalformulationalyophilized 

pharmaceuticalformulationorareconstitutedsolutionasdisclosedhereinforusein 

25 Inoneembodimentthereisprovidedtheuseofaliquidpharmaceuticalformulationa 

lyophilizedpharmaceuticalformulationorareconstitutedsolutionasdisclosedherein 

forthemanufactureofamedicamentforuseinthetreatmentofanschemiccondition 

and/oraninflammatorycondition.  

30 Inoneembodimentthereisprovidedamethodoftreatmentofanschemiccondition 

and/oraninflammatoryconditionsaidmethodcomprisingoneormorestepsof 

administeringaliquidpharmaceuticalformulationalyophilizedpharmaceutical 

formulationorareconstitutedsolutionasdisclosedherein.  

thetreatmentofanschemicconditionand/oraninflammatorycondition.
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InoneembodimentthereisprovidedaliquidpharmaceuticalformulationofpH>6, 

saidformulationcomprising 

a. atherapeuticallyeffectiveamountofanAnnexinAl(AnxAl)N-terminal

peptideselectedfromthegroupconsistingof 

5 AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYP 

TFNPSSDVAALHKA(AnxAl2-54SEQIDNO:3), 

andafragmentthereofandavariantthereofandavariantofafragment 

thereof;and 

b. asolventselectedfromthegroupconsistingof 

10 UI. watersuchasultrapurewaterand 
U.  

II. anessentiallynon-ionicorlow-ionicand/oressentiallyisotonic 

solutionoptionallycomprisinganisotonicitymodifiersuchasa 

carbohydrateand/orasugaralcohol, 

andoptionallyabuffer, 

15 foruseinthetreatmentofanschemicconditionand/oraninflammatorycondition.  

InoneembodimentthereisprovidedareconstitutedsolutioncomprisinganAnnexin 

AlN-terminal-peptidewhereinsaidsolutionisobtainedby 

a. providingalyophilizedpharmaceuticalformulationaccordingtothe 

20 presentdisclosureand 

b. dissolvingsaidlyophilizedpharmaceuticalformulationinasolvent 

Insomeembodimentsofthepresentdisclosuresaidtreatmentisprophylactic 

25 ameliorativeorcurative.  

Insomeembodimentsofthepresentdisclosuresaidschemicconditionand/or 

inflammatoryconditionisacutesubacuteorchronic.  

30 Administrationroutes 

Itwillbeappreciatedthatthepreferredrouteofadministrationwilldependonthe 

generalconditionandageofthesubjecttobetreatedthenatureoftheconditiontobe 

treatedthelocationofthetissuetobetreatedinthebodyandtheactiveingredient 

chosen.  

35 

foruseinthetreatmentofanschemicconditionand/oraninflammatorycondition.
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Inoneembodimentofthepresentdisclosuretherouteofadministrationallowsfor 

introducingthepharmaceuticalformulationcomprisingAnnexinAl(AnxAl)N-terminal

peptideintothebloodstreamtoultimatelytargetthesitesofdesiredaction.  

5 Inoneembodimentofthepresentdisclosuretheroutesofadministrationisany 

suitableroutessuchasanenteralroute(includingtheoralrectalnasalpulmonary, 

buccalsublingualtransdermalintracisternalandintraperitonealadministration), 

and/oraparenteraIroute(includingsubcutaneousU intrathecal, 

intravenousandintradermaladministration).Appropriatedosageformsmaybe 

I0 preparedbyconventionaltechniques.  

Parenteraladministrationisanyadministrationroutenotbeingtheoral/enteralroute 

wherebythemedicamentavoidsfirst-passdegradationintheliver.Accordingly, 

parenteraladministrationincludesanyinjectionsandinfusionsforexamplebolus 

15 injectionorcontinuousinfusionsuchasintravenousadministrationintramuscular 

administrationorsubcutaneousadministration.Furthermoreparenteraladministration 

includesinhalationsandtopicaladministration.  

Accordinglythepharmaceuticalformulationsaccordingtothepresentdisclosureisin 

20 oneembodimentadministeredtopicallytocrossanymucosalmembraneofananimal 

towhichtheformulationistobegivene.g.inthenosevaginaeyemouthgenital 

tractlungsgastrointestinaltractorrectumforexamplethemucosaofthenoseor 

nasalrectalvaginalandintraperitonealadministrationaswellaspulmonaryand 

25 bronchialadministrationbyinhalationorinstallation.Insomeembodimentsthe 

formulationsasdisclosedhereinareadministeredtopicallytocrosstheskin.  

Inoneembodimentofthepresentdisclosuretheintravenoussubcutaneousand 

intramuscularformsofparenteraladministrationareemployed.  

30 

Inoneembodimentofthepresentdisclosurethepharmaceuticalformulationsas 

disclosedhereinisusedasalocaltreatment,. introduceddirectlytothesite(s)of 

action.Accordinglythepharmaceuticalformulationsmaybeappliedtotheskinor 

mouthandaccordinglyparenteraladministrationmayalsoincludebuccalsublingual
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mucosadirectlyormaybeinjectedintothesiteofactionforexampleintothe 

diseasedtissueortoanendarteryleadingdirectlytothediseasedtissue.  

Inapreferredembodimentthepharmaceuticalformulationsasdisclosedhereinis 

5 administeredviatheparenteralroute.Preferredparenteralroutesforadministrationof 

thepharmaceuticalformulationsofthepresentdisclosureincludeintravenous, 
U intramuscularsubcutaneousintraperitonealintraarterialnasalpulmonaryandbuccal 

routes.Mostpreferredroutesincludeintravenousintraperitonealintramuscularand 

subcutaneousroutesofadministration.  

10 

Administrationanddosage 

Accordingtothepresentdisclosurethepharmaceuticalformulationscomprising 

AnnexinAlN-terminal-peptidesasprovidedhereinareinoneembodiment 

administeredtoindividualsinneedthereofinpharmaceuticallyeffectivedosesora 

15 therapeuticallyeffectiveamount.  

AtherapeuticallyeffectiveamountofanAnnexinAlN-terminal-peptideaccordingto 

thepresentdisclosureisinoneembodimentanamountsufficienttocureprevent, 

reducetheriskofalleviateorpartiallyarresttheclinicalmanifestationsofagiven 

20 diseaseordisorderanditscomplications.Theamountthatiseffectiveforaparticular 

therapeuticpurposewilldependontheseverityandthesortofthedisorderaswellas 

ontheweightandgeneralstateofthesubject.Anamountadequatetoaccomplishthis 

25 Inoneembodimentthepharmaceuticalformulationofthepresentdisclosureis 

administeredindosesoffromIpg/dayto100mg/day;suchasfromIpg/dayto10 

pg/daysuchas10pg/dayto100pg/daysuchas100pg/dayto250pg/daysuchas 

250pg/dayto500pg/daysuchas500pg/dayto750pg/daysuchas750pg/daytoI 

mg/daysuchasImg/dayto2mg/daysuchas2mg/dayto5mg/dayorsuchas5 

30 mg/dayto10mg/daysuchas10mg/dayto20mg/daysuchas20mg/dayto30 

mg/daysuchas30mg/dayto40mg/daysuchas40mg/dayto50mg/daysuchas 

50mg/dayto75mg/dayorsuchas75mg/dayto100mg/day.  

Inoneembodimentofthepresentdisclosureonesingledoseofthepharmaceutical 

35 formulationofthepresentdisclosureisadministeredandmaycompriseoffromIpg/kg 

isdefinedasa"therapeuticallyeffectiveamount".
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bodyweighttoI00mg/kgbodyweight;suchasfromItoI0pg/kgbodyweightsuch 

asI0toI00pg/daysuchasI00to250pg/kgbodyweightsuchas250to500pg/kg 

bodyweightsuchas500to750pg/kgbodyweightsuchas750pg/kgbodyweightto 

Img/kgbodyweightsuchasImg/kgbodyweightto2mg/kgbodyweightsuchas2 

5 to5mg/kgbodyweightsuchas5to10mg/kgbodyweightsuchas10to20mg/kg 

bodyweightsuchas20to30mg/kgbodyweightsuchas30to40mg/kgbodyweight, 

suchas40to50mg/kgbodyweightsuchas50to75mg/kgbodyweightorsuchas 

75to100mg/kgbodyweight.  

10 Inoneembodimentadoseaccordingtothepresentdisclosureisadministeredoneor 

severaltimesperdaysuchasfromIto6timesperdaysuchasfromIto5timesper 

daysuchasfromIto4timesperdaysuchasfromIto3timesperdaysuchasfrom 

Ito2timesperdaysuchasfrom2to4timesperdaysuchasfrom2to3timesper 

day.  

15 

Sequences 

FulllengthAnnexinAl(homosapiens)hasthefollowingsequence: 

>spIPO4O83IANXAIHUMANAnnexinAlOS=HomosapiensGN=ANXAIPE=lSV=2 

20 MAMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAALHKAIMV 

KGVDEATIIDlLTKRNNAQRQQIKAAYLQETGKPLDETLKKALTGHLEEVVLALLKTPAQ 

NALLSLAKGDRSEDFGVNEDLADSDARALYEAGERRKGTDVNVFNTILTTRSYPQLR 

RVFQKYTKYSKHDMNKVLDLELKGDIEKCLTAIVKCATSKPAFFAEKLHQAMKGVGTR 

25 HKALIRIMVSRSEIDMNDIKAFYQKMYGISLCQAILDETKGDYEKILVALCGGN(SEQID 

NO:l).  

MAMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAALHKA 

(AnxAll-54SEQIDNO:2) 

30 AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAALHKA 

(AnxAl2-54SEQIDNO:3) 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAA(SEDID 

NO:4AnnexinAl2-50) 

FDADELRAAMKGLGTDEDTLIElLASRTNKEIRDINRVYREELKRDLAKDITSDTSGDFR
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AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV(SEDID 

NO:5AnnexinAl2-48) 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSS(SEDIDNO:6 

AnnexinAl2-46) 

5 AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDVAA(SEDID 

NO:?AnnexinAl2-50V24L) 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV(SEDIDNO:8 

AnnexinAl2-48V24L) 

U AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSS(SEDIDNO:9 

10 AnnexinAl2-46V24L) 

AMVSEFLKQAWFIENEEQEYVQTVK(SEDIDNO:lcYAnnexinAl2-26), 

AMVSEFLKQAWFIENEEQEYVQTLK(SEDIDNO:ltAnnexinAl2-26V24L) 

AllpeptidesareinapreferredembodimentC-terminallyamidated(-NH 2 ).
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Examples 

Generalmaterialsandmethods 

Inthefollowingexamples,"AnxAl"andreferenceto'testedpeptide'isidentifiedherein 

5 asSEDIDNO:8(AnnexinAl2-48V24L), 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV, withaC

terminalamidation.  

Thioflavin T "ThT" 

I0 ThioflavinT(IUPAC:4-(3,6-dimethyl-l,3-benzothiazol-3-ium-2-yl)-NN-dimethylaniline 

chlorideGASNumber:2390-54-7)hereafterknownasThT(themolecule)andThT 

assay(theassay).  

ThTiswidelyusedtovisualizeandquantifythepresenceofmisfoldedpeptideand 

I5 proteinaggregatescalledamyloidsorfibrils.ThTisafluorescentmoleculethatbindsto 

intermolecularbeta-sheetsinpeptidesandproteins(hereAnxAl).Whenexcited 

around450nmThTexhibitsastrongerfluorescenceintensitywhenboundtoamyloids 

andfibrils.AnincreaseinfluorescenceindicatesthatmoreThTmoleculesareboundto 

thepeptidethisagainindicatesthatmorepeptideismisfoldedasanamyloidorfibril.A 

20 weakerfluorescenceintensityisindicativeoflessamyloidsorfibrilspresentwithfewer 

Thioflayin Tassay, "ThTassay 

Somepeptideshaveatendencytoformfibrilsandamyloidsandthepropensityis 

25 dependentontheformulationconditionsinanunpredictablemanor.Fibrillationisa 

stochasticprocessandtoavoidlonganalysistimesandbothfalsenegativesand 

positiveresultsshearstressisintroducedtothesamplebyrigorousrotationin 

microtiterplateswhilecontinuouslymonitoringthefluorescenceemissionat 

approximately486nm.Anincreaseinthefluorescenceisanindicationoftheformation 

30 ofamyloidsorfibrilsandthetimeittakesforthefluorescencetostartincreasingis 

knownasthelag-time.Afaster(short)lag-timeisanindicationofhigherpropensityfor 

thepeptidetodegradebyformationoffibrilsoramyloids.  

AThTfluorescenceof50AUatt=Oisconsiderednoiseorbackground.Lagtimeis 

35 reportedasthetimeittakesforthesignalintensitytoexceed50AU.  

intermolecularbeta-sheetswhereThTcanbind.
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AllsamplesfortheThTassaywerefilteredthroughcelluloseacetatefilters(22pmcut

off,0=I3mmrinsedwithMilliQc~waterpriortofiltration).Foreachsample,20pLThT 

ofaImMsolutionwasaddedtoImLpeptidesolution.Fromthissamplemixture,200 

5 pLwastransferredintonwellsina96wellmicrotiterplate(n=3-6).96-wellNUNG 

platesBottomopticsandSealingtapeThermoScientific T M NuncT M SealingTapes, 

wasused.Lag-timeisreportedasanaverageofnsamples.  

Afluorescenceplatereader(CLARlOstar~PlusBMGLabtech)wasusedforthe 

10 experimentswiththefollowingsetting:Excitationwavelength450nmDichroicfilter 

465nmEmissionwavelength486nmFocalheight3.5mmGain1000wNumberof 

cycles , Cycletime360~.Numberofflashesperwell20Temperature2500.  

ShakemodeorbitalFrequencyof300rpm,200sandshakeaftereachcycle.  

I5 ThTassay- lag-time 

IfpossibletheaverageofallThTdatareplicatesareusedforThTlag-time 

determination.Incaseofverystochasticdataworst-casedataisusedforlag-time 

evaluation.ThTlag-timewasdeterminedusingeithera1-stepor2-stepsigmoidal 

curve.Incaseswherethefibrillationdidnotfollowasigmoidalcurveordidnotreach 

20 plateauwithintheexperimentaltimethelag-timewasevaluatedasthetimeittakesfor 

thesignaltoexceed50AU.  

TheconcentrationofAnxMwasdeterminedusingUV-VISspectroscopyusinga 

25 Nanodrop200CcfromThermoscientificandanextinctioncoefficientofA~"~ I.64ml 

mg-1cm-1 

Dissolution time 

Thepeptidewasinitiallywettedwithasmallamountofsolventandleftfor5minutes 

30 andfollowingaddedthefullamountofsolvent.Thesolutionwasswirledbyhandand 

observationoffinaldissolutiontimenoted.  

Thesolutionsintendedforlyophilizationweredissolvedbywettingandfollowingadded 

therestofthesolution.Duetothelargevolumethefiveformulationswereleftona 

35 slowrockerfordissolution.  

Determinadon concentration using UV-VIS
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Lvophilization 

Sampleswerepreparedpriortolyophilizationandstoredat8000overnight.The 

sampleswerepreparedwith2mLAnxAlsolutionsin6Rvials,(clearFiolaxBuch& 

5 HoIm)withstoppers(20mmLyoNovaPureWestPharma).Sampleswereplacedin 

thefreezedryer(TelstarLyoQuestAzbilTelstarTechnologiesS.L.U.)pre-cooledto 

55Cc;. Thecondensertemperaturewaskeptat-55 0 Qandthepressureat0.2mbarfor 

48hours.Formulation1-5vial1-5wereplacedonthemiddleshelfinthetowerand 

formulation1-5vial6-10wereplacedonthelowershelf.Thetowertube(220,25cm 

I0 tall)isplacedoutsidethecondenseratambienttemperaturewiththelowershelf 

closesttothecondenser.  

ExampleI 

Allsamplescontained0.9%NaCI(154mM)indoubledeionized(MilliQ~~)waterwith 

I5 pHrangingfrom7.1to7.4.TheconcentrationofAnxAlwasbetweenI.6mg/mLto20 

mg/mLaccordingtotableI.  

Thedatainfigure1andtableIshowstheresultsoftheThTassayforAnxAlat 

differentconcentrationswith0.9%NaCIinMilliQ®water.Thedataclearlyshowsthatat 

20 aroundneutralpHthepeptidedegradesbytheformationofamyloidsorfibrilsina 

concentrationdependentmanner.Atconcentrations>5mg/mLAnxMhasalready 

initiatedthedegradation(fibrillation)beforetheanalysisisstartedindicatingveryhigh 

25 TableI:samplecompositionandlag-timeforThTassayindicatingareverserelationship 

betweenconcentrationandstabilityfromtheincreaseinlag-timewhenconcentrationislower.  

AnxAl(mg/mL) NaCI(%) pH Avg.lag-time(h) 

1.6 0.9 7.1 28.3 

3.2 0.9 7.4 9.3 

5.0 0.9 7.3 2.7 

6.4 0.9 7.3 0 

7.6 0.9 7.3 0 

20mg/mL* 0.9 0 

*Thesampleconcentrationwasnotdeterminedduetogel-liketexture.20mg/mLisestimatedfromthe 
amountweighedintothesample.  
** pHvaluedeterminedisnotconsideredvalidduetothegel-liketextureofthesample.  

fibrillationpropensity.
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Example 

20mgfreeze-driedAnxAlwasaddedpermLof0.9%NaCI(154mM)inMilliQc~~at 

neutralpHandthepeptidewasnotreadilydissolved.Thepeptidesuspensionwasleft 

5 overnightatroomtemperatureonrotationandthenextmorningtheemulsionhas 

turnedintoanopaquegellikesubstance.AnaliquotwastransferredtoanEppendorf 

tubespundownandtheconcentrationinthesupernatantdeterminedbyUV-VISto 

approximately0.17mg/mL.  

Theremainderofthepeptidesuspensionwasdilutedtoanassumedconcentrationof5 

10 mg/mLand4*1mLsampleswereadjustedtopH2,4,6and8,(seeFigure2).All4 

vialscontinuedtobeopaqueindicatinglimitedsolubility.  

Example 

ThreesamplesofAnxAlwaspreparedatpH9inMilliQ®water,0.9%NaCI(154mM) 

I5 atconcentrations3.3,1.6and0.8mg/mLrespectively.pHwasadjustedbyadditionof 

0.1MNaOHtoeachofthesamplesandtheconcentrationdeterminedafter 

centrifugationusingUV-VISspectroscopy.AtpH6.0thesamplesbecameopaqueand 

precipitatedimmediatelybelowpH6.0(cf.Fig3).  

20 Example 

I.6or3.2mgAnxAlwasaddedtoMilliQc~waterataroundneutralpHcontaining 

differentsalts(NaCI,0a012,ZnCl2 orHOl)accordingtotable2.Dissolutiontimeswas 

25 Itisclearlyseenthatthedissolutiontimeismuchfasteratlowsaltconcentrationsand 

atthesametimethelag-timeintheThTassayislongerindicatinglesspropensityto 

degradationviaamyloidorfibrilformation.Thebeststabilityisobservedwithno 

additionofsaltwheredissolutionislessthan5minutesandlag-time>50hours.  

NeitherNaCI,0a012norZnCl 2 decreasedthepropensityofAnxAltodegradevia 

30 amyloidorfibrilformation(cf.Fig.4).  

Table2:SevensamplesofAnxAlinMliiiQ®waterataroundneutralpHcontainingdifferent 
salts(NaCI,0a012,ZnCl2orHOI).Itisclearlyseenthatthedissolutiontimeismuchfasterat 
lowsaltconcentrationsandatthesametimethelag-timeintheThTassayislonger.Thebest 

observedandtheresultingsolutionswasanalyzedusingtheThTassay.
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stabilityisobservedwithnoadditionofsaltwheredissolutionislessthan5minutesandlag

time>50hours(fibrillationnotobservedwithinthemaximumassaytime).  

AnxOl NaCI CaCI2  ZnCI2  HCI pH Dissolutiontime Avg.lag

(mg/mL) (%) (mM) (mM) (mM) (Notes) time(h) 

1.6 7.6 5mm >5QQ* 

1.6 7.5 5mm >50.0* 

1.6 0.77 7.2 5mm 12.5 

1.6 0.77 7.4 10mm 10.8 

3.2 0.9 7.2 45mm 9.7 

1.6 0.9 0.77 7.1 35mm 5.4 

notfullysolubilized 

1.5 0.9 0.77 N/A aftermorethan2 1.8 

hours 

* Noincreaseinfluorescenceobservedwithinthetimeframeoftheanalysis(50hours) 

5 Example5 

Approximately16mg/mLAnxAlwasaddedtomiIIiQ®water.TheresultingpHwas7.5.  

pHwasadjustedtopH10inonesampleusing0.1MNaCHandtopH2using0.1M 

HOlinanothersampleaccordingtotable3.Theappearanceofthesolutionwasnoted.  

AtpH>7.4thesolutionwasclear.AtpH<7.1>2.6solutionswhereunclear.AtpH 

10 2.6thesolutionwasagainclear.DataaresummarizedtheTable3,seealsoFigure5.  

Table3:VisualappearanceofsamplescontainingAnxAIatdifferentpHvalues.Aclear 

pH Description 

>7A Clear 15 

7.1 Fluffyparticles 

6.8-6.3 Milkyturbid 

6.1-4.2 Gel-like 

3.8-3.1 Startsclearingup 

2.6-2.0 Clearsolutk~jj 

Example 

AnxMsamplesaredissolvedinMilliQc~wateror5%mannitolinMilliQ®waterto 

approximately18mg/mLandpHwasadjustedusing1.0MHOlandNaCH.After 

25 dissolutionvisualappearancewasnotedandaphotographwastakenseeFigure6 

andTable4,andasamplewasclearedbycentrifugationandtheconcentration 

solutionwasobserved 7.4andfrom2.6- pH2.0.
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determinedinthesupernatantusingUV-VISspectroscopy.Aclearsolutionwas 

observedatpH8and10bothwithandwithout5%MannitolinMilliQ®water.AtpH2, 

4and6anunclearandorviscoussolutionwasobservedaccordingtoTable4and 

Figure.  

5 

Table4:ConcentrationotAnxAlandvisualappearanceolsolutioninMilliQ®waterwithand 

withoutmannitolfrompH2toI0.AclearsolutionisobservedatpH8andI0 

Sample Samplename pH Concentration Description 

infigure6 (mg/mi) 

Mannitol5% Man2 2.1 15.5 NotfullysolubleUnclear, 

viscoustexture 

Mannitol5% Man4 4.0 0.4 Notfullysoluble, 

Unclear/milkygel-like 

Mannitol5% Man6 6.0 0.8 Notfullysoluble, 

Unclear/milky 

Mannitol5% Man8 8.0 16.9 Clear 

Mannitol5% Man10 10.1 17.6 Clear 

Milli-Q® MQ2 2.1 15.9 NotfullysolubleClearwith 

viscoustexture 

Milli-Q® MQ4 4.0 0.6 Notfullysoluble, 

Unclear/milkygel-like 

Milli-Q® MQ6 6.0 1.9 Notfullysoluble, 

Unclear/milky 

Milli-Q® MQIO 10.1 17.6 Clear 

Example 

I0 IsotonicsamplescontainingI.5 1.6mg/mLAnxAlandatonicityprovider(isotonicity 

modifier)waspreparedaroundneutralpHaccordingtothespecificationintable5.All 

sampleswereobservedasclearsolutions.ThesamplesweresubjectedtotheThT 

assaypreviouslydescribedwhereahigherlag-timewasobservedwhenusingsucrose 

andmannitolastonicityproviderscomparedtousingtrehaloseandglucose.Thedata 

15 presentedinTable5isillustratedgraphicallyinFigure7.  

Table5:IsotonicsamplescontainingI.5- I.6mg/mLAnxAlwaspreparedaroundneutralpH 

accordingtothespecificationpresentedherein.  

Milli-Q® MQ8 8.1 17.0 Clear
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AnxAl Glucose Sucrose Mannitol Trehalose pH Avg- Visual 

(mg/mL) (wt.%) (wt.%) (wt.%) (wt.%) lag appearance 

time 

(h) 

1.5 5 7.1 21.7 Clear 

1.6 10 7.2 65* Clear 

1.6 5 6.7 65* Clear 

1.6 10 7.2 33.3 Clear 

*Noincreaseinfluorescenceobservedwithinthetimeframeoftheanalysis(65hours) 

Example 

SamplescontainingAnxAlatdifferentconcentrationswerepreparedinMilliQ®water 

5 accordingtotable6.AreferencesamplewaspreparedinSaline,0.9%NaCI(154mM 

NaCI).Thelag-timewasdeterminedusingtheThTassaypreviouslydescribed.InMilli 

Q®wateritisclearthathigherdegradationpropensityviaamyloidorfibrilformationis 

observedathigherconcentrationofAnxAl. Itisadditionallyobservedthatallsolutions 

ofAnxAlinMilliQwateraremorestablethanthereferencesampleinsaline(154mM 

10 NaCI).  

Table6:Lag-timedatadeterminedusingtheThTassayofAnxAlsamplesinMilliQ®waterat 
differentconcentrationscomparedtoanAxnOlsamplein0.9%(154mM)NaCI.Allsamples 
hadapHof7.4 

AnxAl Solubilizedin pH Avg.lag-time 

1.7 Milli-Qwater 7.4 65* 

3.1 Milli-Q0water 7.4 50.4 

3.2 Saline(0.9%NaCI) 7.4 5.6 

4.6 Milli-Q0water 7.4 6t4 

6.1 Milli-Q0water 7.4 29.6 

8.0 Milli-Q0water 7.4 11.5 

15 *Noincreaseinfluorescenceobservedwithinthetimeframeoftheanalysis(65hours) 

Example 

ThTassaywasusedtoassessthephysicalstability(fibrillationpropensity)ofAnxAl.  

Thephysicalstabilitywastestedinglycyl-glycinebufferpH8.0andtrisbufferpH7.4 

20 witheithersucrosemannitolorsorbitolasisotonicitymodifiertoprovideanisotonic 

solutiontheconcentrationofAnxAlwasbetween1.5mg/mLand4.8mg/mL 

(mg/mL) (h)
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TheLag-timeis>65hours(theThTassayisrunning)inallsamplescontaining10mM 

glycyl-glycinepH8independentoftheconcentrationofAnxAlandisotonicitymodifier.  

5 In10mMtrispH7.5,fibrillationisobservedafter10.7to11.1hoursinallsamplesat 

thehigherconcentrations(4.7mg/mL).Atlowerconcentration1.5mg/mLin10% 

sucrosethelag-timeis42.8hoursandatI.7mg/mLcontaining5%mannitolorsorbitol 

thelag-timeis>65hours.  

10 Table7: 

AnxAl Isotonic Mann. Sorb. Sucr. Hist. Tris Glycyl pH Lag-time 

(mg/mL ity (wt.%) (wt.%) (wt.%) (mM) (mM) glycin (hours) 

provide e 

r (mM) 

4.8 Mannitol 5 10 6.6 42.1 

4.8 Sorbitol 5 10 6.7 21.3 

4.8 Sucrose 10 10 6.6 48.8 

1.7 Mannitol 5 10 7.5 65* 

1.7 Sorbitol 5 10 7.6 65* 

1.5 Sucrose 10 10 7.5 42.8 

4.7 Mannitol 5 10 7.5 10.7 

4.7 Sorbitol 5 10 7.5 10.8 

1.6 Mannitol 5 - 10 8.0 65* 

1.7 Sorbitol 5 - 10 8.0 65* 

1.6 Sucrose 10 - 10 8.0 65* 

3.1 Mannitol S - 10 8.0 65* 

3.2 Mannitol 5 - 10 8.0 65* 

3.3 Mannitol 5 - 10 8.0 65* 

4.7 Mannitol S - 10 8.0 65* 

4.6 Sorbitol 5 - 10 8.0 65* 

4.8 Sucrose 10 - 10 7.9 65* 

Mann.:MannitolSorb.:SorbitolSucr.:SucroseHist.:HistidineTris:Tris-bufteredsaline(TBS).  
*Noincreaseinfluorescenceobservedwithinthetimeframeoftheanalysis(65hours) 

4.7 Sucrose 10 10 7.5 11.1
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Example10 

TheThTassaywasusedtoassessthephysicalstabilityandfibrillationpropensityof 

AnxAl.Adesignofexperimentwasperformedaccordingtotable8in10-50mMglycyl

glycinebufferpH7.4-8.5,withsucrosemannitolormannitol/sucroseatAnxAl 

5 concentrationsbetweenI.5and8.4mg/mL.  

ThephysicalstabilityofAnxAlincreases(longerlag-time)withincreasingpHfrom7.4 

to8.5.Thephysicalstabilitydecreases(shorterlag-time)withincreasingglycyl-glycine 

bufferconcentrationfromI0to50mM.Theeffectoftheisotonicitymodifierused 

10 (mannitolsucroseandmannitol/sucrose)hadanegligibleeffectonthephysical 

stability(lag-time).  

BasedontheexperimentaldatafromtheDoEtheeffectofbufferconcentrationAnxAl 

concentrationandpHonlag-timewasmodeledandplottedinthreedimensional 

I5 contourplotsinfigure10andfigure11.  

Table: 

AnxAl Lag-time 

concentrate Mann. Sucr. Glycyiglycine (hours) 

on (wt.%) (wt.%) (mM) 

(mg/mL) 

1.5 5 10 7.4 >65* 

1.5 5 50 7.5 >65 

8.0 5 50 7.5 3.1 

1.5 4 2.5 10 7.5 >65 

8.0 4 2.5 10 7.5 15.1 

7.9 10 10 7.5 23.8 

1.5 4 2.5 50 7.6 >65 

8.0 4 2.5 50 7.6 3.3 

1.6 10 50 7.6 64.7 

4.7 10 30 8.0 >65 

4.6 10 30 8.0 39 

4.7 10 30 8.0 50 

4.0 5 10 8.2 >65 

8.4 5 10 8.2 41 

8.1 5 10 7.4 13.7
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8.1 10 10 8.2 >65 

1.6 5 e 8.3 >65 

8.0 4 2.5 10 8.3 >65 

1.5 10 10 8.3 >65 

1.6 4 2.5 10 8.4 >65 

8.0 5 50 8.5 41.7 

IA 4 2.5 50 8.5 >65 

7.8 4 2.5 50 8.5 31.5 

IA 10 50 8.5 >65 

7.7 10 50 8.5 29.5 
Mann.:MannitolSucr.:Sucrose.  

*Noincreaseinfluorescenceobservedwithinthetimetrameottheanalysis(65hours) 

ExampleVI 

5 Acceleratedstabilitystudy.  

Fiveformulations(Form1-5)ofAnxAlwaspreparedaspresentedintable9.Samples 

werelyophilizedaccordingtotheprocedurepreviouslydescribed.Thechemical 

stabilityofthesampleswasdeterminedaspurityofAnxAlbyRP-HPLC(Reversed 

phaseHPLC)ina6monthstabilitystudyat5 0 Qand4Q0 Qaccordingtotable10.  

10 

AnxAlisobservedtobephysicallystable(lag-time>60hours)insamplesofall 

compositionsatpH8.3(formulationI, 2,3&5).AtpH7.5thephysicalstabilityisless 

asobservedbytheshorterlag-timeof34.7hours.Insaline(0.9wtNaCI)andPbs 

15 hoursrespectively.  

AnxMisobservedtobemorechemicallystable(higherpurity)insampleswitha 

combinationofmannitolandsucroseasisotonicitymodifiers(Form2,Form3,Form4 

andForm5)incomparisontothesamplehavingonlymannitolasanisotonicity 

20 modifier(Form1).SucrosethusincreaseschemicalstabilityofAnxMinthefreeze

driedcake.  

Table: 

Tween Glygly Sucr. Mann. NaCI 

80(%) (mM) (wt%) (wt%) (Wt%) 

Form1 10 0 5 

bufferthephysicalstabilityislowerasobservedfromtheshortlag-timesof8.8and5.6
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Form2 10 4 4 

Form3 1 4 

Form4 10 1 4 

Form5 0.01 10 1 4 

Saline 0.9 

Pbs* 

Cont Peptide pH ThTLag Remarks 

(mg/mL) time 

(hrs) 

Form1 5 8.3 >60 

Form2 5 8.3 >60 

Form3 5 8.3 >60 

Form4 5 myF*5 34*mJ 

Form5 5 8.3 >60 

8.8 Reference 

Saline 3.6 forThT 

assay 

5.6 Reference 

Pbs* 4.6 7.4 forThT 

assay 

Glygly:GlycyiglycineSucr.:SucroseMann.:Mannitol.  

*DuIbecco~sphosphatebufferedsalinefromMerck.  

5 
Table10: 

Formi 5 97,3 96,4 

40 97,3 92,4 89,0 82,9 79,3 

Form2 5 97,3 _________ 96,6 _________ 
40 

97,3 97,2 96,8 95,9 94,9 
Form3 5 97,3 _________ 96,6 _________ 

40 97,3 97,2 96,8 96,0 95,5 
Form4 5 

97,3 96,7 

40 97,3 97,2 96,8 96,1 95,5 

FormS 5 97,1 ________ 96,7 ________ 

40 

97,1 96,8 96,3 95,7 93,9 

Example12 

10 Stabilityathypertonicandhypotonicsolutions.  

__________Temp tO IM 2M 3M 6M
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NineformulationsofAnxAlwaspreparedaspresentedintableIIbelowincludinga 

positivecontrolfortheThTassay.ThesampleswereanalysedusingtheThTassay 

usingtheprocedurespreviouslydescribedwithn=3forsamplescontainingNaHCO 3 

andn=4forsamplescontainingglycylglycine.  

5 

Fibrillationisobservedonlyinthepositivecontrolsamplein0.9%saline.Nofibrillation 

wasobservedneitherinNaHCO 3noringlycylglycinebufferat20%hypotonicityandat 

20%and100%hypertonicity.  

10 Table11: 

ArixAl Tonicity NaCI Mann. Sucr. NaHCO3 Glygly pH Lag-time 

(mg/mL) (%) (wt%) (wt.%) (wt.%) (mM) mM) (hours) 

4 100 0.9 8.2* 

5 80 3.2 0.8 10 8.40 <60 

5 120 4.8 1.2 10 8.41 <60 

5 200 8.0 2.0 10 8.40 <60 

5 100 4.0 1.0 10 8.39 <60 

5 100 4.0 1.0 10 8.40 <60 

5 80 3.2 0.8 10 8.41 <60 

5 120 4.8 1.2 10 8.40 <60 

5 200 8.0 2.0 10 8.44 <60 

15 ITEMS 

I. AliquidpharmaceuticalformulationofpH>&or2<pH<3saidformulation 

comprising 

a. anAnnexinAl(AnxM)N-terminal-peptide7 suchasatherapeutically 

20 effectiveamountofanAnxMpeptideselectedfromthegroup 

consistingof 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYP 

TFNPSSDVAALHKA(AnxM 7 

2-54SEQIDNO:3), 
andafragmentthereofandavariantthereotandavariantofa 

25 fragmentthereof;and 

b. asolventselectedfromthegroupconsistingof 

waterand 

I. watersuchasultrapure 7 

Glygly:GlycyiglycineSucr.:SucroseMann.:Mannitol.*Positivecontrolsamplein0,9%saline
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I. anessentiallynon-ionicorlow-ionicand/oressentiallyisotonic, 

solution, 

optionallycomprisinganisotonicitymodifiersuchasa 

carbohydrateand/orasugaralcohol.  

5 

2.TheliquidpharmaceuticalformulationaccordingtoitemIwhereinpH 6,5.  

3.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

whereinpH>6,5,suchaspH 7,0,suchaspH>7,5,suchaspH>8,0.  

10 
4. Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

whereinpH>7.  

5.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

15 whereinpH>7,4.  

6.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

whereinpH>7,5.  

20 7.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

whereinpH>8.  

8.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

25 aspH 10,suchaspH<9,5,suchaspH 9suchaspH 8,5.  

9.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

wherein6>pH 6,5,suchas6,5 pH 7,suchas7>pH<7,5,suchas7,5> 

pH<8,suchas8 pH<8,5,suchas8,5 pH<9,suchas9>pH<9,5,such 

30 as9,5>pH<10,suchas10>pH 10,5,suchas10,5 pH 11,suchas11> 

pH<11,5,suchas11,5>pH 12.  

I0.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

wherein7,0>pH<7,5,suchas7,5>pH 8,suchas8 pH<8,5,suchas8,5 

35 >pH<9,suchas9 pH 9,5,suchas9,5 pH 10,suchas10>pH<1Q5; 

suchaswherein7,0 pH<7,5,suchas7,5 pH<8,suchas8>pH 8,5, 

suchas8,5>pH 

whereinpH<12,suchaspH<11,5,suchaspH 11,suchaspH<10,5,such
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suchaswhereinpH 7,4, 

suchaswherein8>pH<8,5,suchas8,5>pH<9 

suchaswherein8>pH<8,5.  

5 11Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinpHis7,5,suchas7,6,suchas7,7,suchas7,8,suchas7,9,suchas 

8,0,suchas8,1,suchas8,2,suchas8,3,suchas8,3,suchas8,4,suchas 

8,5,suchas8,6,suchas8,7,suchas8,8,suchas8,9,suchas9,0.  

10 12.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

whereinpH>7,4,suchaspH 7,5,suchaspH>7,6,suchaspH>7,7,such 

aspH 7,8,suchaspH>7,9,suchaspH>8,0.  

I3.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

15 whereinpHisapprox.8.3.  

14.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinpHis2<pH<3,suchaspH<3,0,suchaspH 2,5,suchaspHof 

approx.2,5.  

20 
I5.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

wherein2<pH<2,6.  

25 whereinpH>8or2<pH<2,6.  

I7.Theliquidpharmaceuticalformulationaccordingtoanypftheprecedingitems, 

saidformulationcomprisesessentiallynofibrils.  

30 18.Theliquidpharmaceuticalformulationaccordingtoanypftheprecedingitems, 

saidformulationcomprisesessentiallynovisibleand/orsubvisibleparticles, 

suchasproteinaceousparticles.  

I9.Theliquidpharmaceuticalformulationaccordingtoanypftheprecedingitems, 

35 saidformulationcomprisesessentiallynovisibleand/orsubvisibleparticles, 

suchasproteinaceousparticlesof>0,1pmsuchasof Ipmsuchasof>I 

pmsuchasof lOpmsuchasof>1pm.  

16.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems,
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20.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

saidformulation 

a. havingimprovedphysicalstability, 

b. havingimprovedsolubilityand/orreducedinsolubilityand/or 

5 c. havingreducedtendencytoformfibrils, 

ascomparedtoaliquidpharmaceuticalformulationwithapHof3<pH<6 

suchas3<pH<6,5,suchas3<pH<7,suchas3<pH<7,4;and/or 

ascomparedtoasalineliquidpharmaceuticalformulationand/or 

ascomparedtoasolutionhavinganionicstrengthof>50mMand/or 

10 ascomparedtoasolutionwithoutanisotonicitymodifier.  

21. Theliquidpharmaceuticalformulationaccordingtoanypftheprecedingitems, 

saidformulation 

a. havingimprovedchemicalstability, 

15 b. preservesthepeptideduringfreeze-dryingand/or 

c. reducespeptidedegradationduringlyophilisation 

ascomparedtoaliquidpharmaceuticalformulationwithapHof3<pH<6 

suchas3<pH<6,5,suchas3<pH<7,suchas3<pH<7,4;and/or 

ascomparedtoasalineliquidpharmaceuticalformulatiormand/or 

20 ascomparedtoasolutionhavinganionicstrengthof>50mMand/or 

ascomparedtoasolutionwithoutaisotonicitymodifier.  

whereintheAnnexinAlN-terminal-peptidehasanaqueoussolubilityofatleast 

25 0,1mg/mIsuchasatleast0,5mg/mIsuchasatleastI,0mg/misuchasat 

leastI,5mg/misuchasatleast2,0mg/mIsuchasatleast2,5mg/mIsuchas 

atleast3,0mg/mIsuchasatleast3,5mg/mIsuchasatleast4,0mg/mIsuch 

asatleast5,5mg/mIsuchasatleast5,0mg/mIsuchasatleast7,5mg/mI, 

suchasatleast10,0mg/mI.  

30 
23.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

comprisingsaidAnnexinAlN-terminal-peptideinaconcentrationof0,1to50 

mg/mi.  

35 24.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

comprisingsaidAnnexinAlN-terminal-peptideinaconcentrationof0,1to0,5 

22.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems



WO2022/038281 PCT/EP20211073186 

62 

mg/misuchas0,5toI, suchasIto2,suchas2to3,suchas3to4,suchas 

4to5,suchas5to6,suchas6to7,suchas7to8,suchas8to9,suchas9 

tolOsuchaslOtollsuchaslltol2, suchasl2tol3,suchasl3tol4, 

suchas14to15,suchas15to16,suchas16to17,suchas17to18,suchas 

5 18to19,suchas19to20mg/mIsuchas20to21,suchas21to22,suchas 

22to23,suchas23to24,suchas24to25,suchas25to26,suchas26to 

27,suchas27to28,suchas28to29,suchas29to30mg/mIsuchas30to 

31,suchas31to32,suchas32to33,suchas33to34,suchas34to35,such 

as35to36,suchas36to37,suchas37to38,suchas38to39,suchas39to 

10 40mg/misuchas40to41,suchas41to42,suchas42to43,suchas43to 

44,suchas44to45,suchas45to46,suchas46to47,suchas47to48,such 

as48to49,suchas49to50mg/mI.  

25.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

15 comprisingsaidAnnexinAlN-terminal-peptideinaconcentrationofatleast2,2 

mg/misuchasatleast2,5mg/mIsuchasatleast3,0mg/mIsuchasatleast 

3,5mg/mIsuchasatleast4,0mg/mIsuchasatleast4,5mg/mIsuchasat 

least5,0mg/mI.  

20 26.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthesolventiswater.  

whereinthesolventisultrapurewater.  

25 
28.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidsolventisanessentiallynon-ionicorlow-ionicsolutionhavinga 

lowionicstrength.  

30 29.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidsolventhaslowionicstrengthsuchasanionicstrengthofIuMto 

50mM.  

30.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

35 whereinsaidsolventhasanionicstrengthofIuMto50mMsuchasIuMto5 

uM, suchas5tol0uMsuchasl0to25uMsuchas25to50uM, suchasSO 

to75uMsuchas75to100uMsuchas100to200uMsuchas200to300 

27.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems
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uMsuchas300to400uMsuchas400to500uMsuchas500to750uM 

suchas75OtolOOOuM(lmM),suchaslmMto2mMsuchas2to3mM 

suchas3to4mMsuchas4to5mMsuchas5to10mMsuchas10to20 

mMsuchas20to30mMsuchas30to40mMsuchas40to50mM.  

5 
31. Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidsolventisnon-saline.  

32.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

10 whereinthesolventisanessentiallyisotonicsolution.  

33.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthesolventhasatonicityofapprox.100%.  

15 34.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

whereinthesolventhasatonicityof100%+1-100%,suchasatonicityof0,1% 

to200%.  

35.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

20 whereinthesolventhasatonicityof100%+1-100%,suchasatonicityof0,1% 

to1%,suchas1-5%,suchas5-10%,suchas10-15%,suchas15-20%, such 

as20-25%,suchas25-30%,suchas30-35%, suchas35-40%,suchas40

45%,suchas45-50%, suchas50-55%,suchas55-60%,suchas60-65%, 

25 85-90%, suchas90-95%,suchas95-100%,suchas100-105%,suchas105

110%,suchas110-115%,suchas115-120%, suchas120-125%,suchas125

130%,suchas130-135%,suchas135-140%, suchas140-145%,suchas145

150%,suchas150-155%,suchas155-160%, suchas160-165%,suchas165

170%,suchas170-175%,suchas175-180%, suchas180-185%,suchas185

30 190%,suchas190-195%,suchas195-200%tonicity.  

36.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthesolventhasatonicityofI00%+1-20%,suchasatonicityof80%to 

120%;.  

35 
37.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

whereinthesolventhasatonicityof80-85%,suchas85-90%,suchas90-95%, 

suchas65-70%,suchas70-75%, suchas75-80%,suchas80-85%,suchas
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suchas95-100%,suchas100-105%,suchas105-110%suchas110-115%, 

suchas115-120%tonicity.  

38.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

5 whereinthesolventis0-20%hypertonicsuchas0-5%7 suchas5-10%,such 
U as10-15%,suchas15-20%hypertonic.  

39.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems7 

whereinthesolventis0-20%hypotonicsuchas0-5%,suchas5-10%,suchas 

10 10-15%7 suchas15-20%hypotonic.  

40.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

whereinsaidsolventisselectedfromthegroupconsistingof 
I. water, as 

such ultrapurewaterand 

15 i. asolutionhavinglowionicstrengthsuchasanionicstrengthof 

IuMto50mMand 

iii. asolutionwhichiswatersaidsolutionhavingatonicityof100% 

(isotonic)+1-100%and 

iv. asolutionhavinglowionicstrengthsuchasanionicstrengthof 

20 1uMto50mMsaidsolutionhavingatonicityof100%(isotonic) 

+1-100%.  

comprisinganisotonicitymodifier.  

25 
42.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

comprisinganisotonicitymodifierwhichisacarbohydrateand/orasugar 

alcohol.  

30 43.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems7 

comprisingacarbohydrateisotonicitymodifier.  

44.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems7 

comprisingasugaralcoholisotonicitymodifier.  

35 

41. Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems,
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45.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

comprisingacarbohydrateisotonicitymodifierandasugaralcoholisotonicity 

modifier.  

5 46.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidisotonicitymodifierisselectedfromthegroupconsistingof 

pentosemonosaccharideshexosemonosaccharidesdisaccharidesand 

trisaccharides.  

10 47.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthecarbohydrateisotonicitymodifierisselectedfromthegroup 

consistingof:sucrosetrehalosemannoseribosemaltoseglucoselactose, 

galactoseandarabinose.  

15 48.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthesugaralcoholisotonicitymodifierisselectedfromthegroup 

consistingofmannitolsorbitolinositolglycerolxylitolpropyleneglycol, 

polyethyleneglycols(PEGs)andpolypropylene!ethyleneglycolcopolymer.  

20 49.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthesolutioncomprisesoneormorepentosemonosaccharideshaving 

atotalweightpercentage(wlv)ofapprox.4.5%(100%isotonic), 

suchashavingatotalweightpercentage(wlv)of0,1to9%,suchas0,1to0,5, 

25 suchas2,5to3,0,suchas3,0to3,5,suchas3,5to4,0,suchas4,0to4,5, 

suchas4,5to5,0,suchas5,0to5,5,suchas5,5to6,0,suchas6,0to6,5, 

suchas7,0to7,5,suchas7,5to8,0,suchas8,0to8,5,suchas8,5to9,0% 

(wlv), 

suchashavingatotalweightpercentage(wlv)of3,6to5,4%;suchas3,6to 

30 3,8,suchas3,8to4,0,suchas4,0to4,2,suchas4,2to4,4,suchas4,4to 

4,6,suchas4,6to4,8,suchas4,8to5,0,suchas5,0to5,2%(wlv).  

50.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthesolutioncomprisesoneormorehexosemonosaccharideshavinga 

35 totalweightpercentage(wlv)ofapprox.5.5%(isotonic), 

suchashavingatotalweightpercentage(wlv)of0,1to10,9%suchas0,1to 

0,5,suchas0,5toI,0,suchasI,5to2,0,suchasI,5,to2,0,suchas2,0to 

suchas0,5toI,0,suchasI,5to2,0,suchasI,5,to2,0,suchas2,0to2,5,
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2,5,suchas2,5to3,0,suchas3,0to3,5,suchas3,5to4,0,suchas4,0to 

4,5,suchas4,5to5,0,suchas5,0to5,5,suchas5,5to6,0,suchas6,0to 

6,5,suchas7,0to7,5,suchas7,5to8,0,suchas8,0to8,5,suchas8,5to 

9,0,suchas9,0to9,5,suchas9,5to10,0,suchas10,0to10,5,suchas10,5 

5 to10,9%(w/v), 

suchashavingatotalweightpercentage(wlv)of4,4to6,6%,suchassuchas 

4,4to4,6,suchas4,6to4,8,suchas4,8to5,0,suchas5,0to5,2,suchas5,2 

to5,4,suchas5,4to5,6,suchas5,6to5,8,suchas5,8to6,0,suchas6,0to 

6,2,suchas6,2to6,4,suchas6,4to6,6%(wlv).  

10 

51. Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthesolutioncomprisesoneormoredisaccharideshavingatotalweight 

percentage(wlv)ofapprox.I0,3%(isotonic), 

suchashavingtotalweightpercentage(wlv)of0,1to20,5%,suchas0,1to1, 

15 suchas1-2,suchas2-3,suchas3-4,suchas4-5,suchas5-6,suchas6-7, 

suchas7-8,suchas8-9,suchas9-10,suchas10-11,suchas11-12,suchas 

12-13,suchas13-14,suchas14-15,suchas15-16,suchas16-17,suchas 

17-18,suchas18-19,suchas19-20,suchas20-20,5%(wlv),suchas 

havingatotalweightpercentage(wlv)of8,2to12,3%,suchas8,2to8,5,such 

20 as8,5to9,suchas9to9,5,suchas9,5to10,suchas10to10,5,suchas 

10,5to11,suchas11to11,5,suchas11,5to12,suchas12to12,3%(wlv).  

whereinthesolutioncomprisesoneormoretrisaccharideshavingatotalweight 

25 percentage(wlv)ofapprox.I5,1%(isotonic), 

suchashavingatotalweightpercentage(wlv)of0,1to30,3%suchassuchas 

0,1toI, suchas1-2,suchas2-3,suchas3-4,suchas4-5,suchas5-6,such 

as6-7,suchas7-8,suchas8-9,suchas9-10,suchas10-11,suchas11-12, 

suchas12-13,suchas13-14,suchas14-15,suchas15-16,suchas16-17 

30 suchas17-18,suchas18-19,suchas19-20,suchas20-21,suchas21-22 

suchas22-23,suchas23-24,suchas24-25,suchas25-26,suchas26-27 

suchas27-28,suchas28-29,suchas29-30,suchas30-30,3%(wlv), 

suchashavingatotalweightpercentage(wlv)of12,1to18,2%,suchas12,1 

to12,5,suchas12,5to13,suchas13to13,5,suchas13,5to14,suchas14 

52.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems
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to14,5,suchas14,5-15,suchas15to15,5,suchas15,5to16,suchas16to 

16,5,suchas16,5to17suchas17,5to18,suchasl8to18,2%(w/v).  

53.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

5 whereinthesolutioncomprisestrehaloseand/orsucrose.  

54.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthesolutioncomprisessucrose.  

10 55.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthesolutioncomprisesapprox.10%(wlv) 7 suchascomprises 

8-12%(wlv)sucrosesuchas8-97suchas9-107suchas10-11,suchas11

12%(wlv)sucrose7 

suchascomprisesapprox.1%(wlv)sucrose7 

15 suchascomprises1-5%(wlv)sucrosesuchas1-2,suchas2-3,suchas3-4, 

suchas4-5(wlv)sucrose7 

suchascomprises0-20%(wlv)sucrosesuchas0,1-1,1-2,2-3,3-4,4-5,5-6, 

6-7,7-8,8-9,8-9,9-10,10-11,11-12,12-13,13-14,14-15,15-16,16-17,17-18, 

18-19,19-20%(wlv)sucrose.  

20 

56.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems7 

57.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems7 

25 whereinthesolutioncomprisesapprox.5%(wlv)mannitolsuchascomprises4 

to6%(wlv)mannitolsuchas4to4,5,suchas4,5to57suchasSto5,5,such 

as5,5to6%mannitol, 

suchascomprisesapprox.4%(wlv)mannitolsuchascomprises3-5%(wlv) 

mannitolsuchas3to5%(wlv)mannitolsuchas3to3,5,suchas3,5to4, 

30 suchas4to4,5,suchas4,5to4%mannitol, 

suchascomprises0-10%(wlv)mannitolsuchas0,1-1,suchas1-2,suchas 

2-3,suchas3-4,suchas4-5,suchas5-6,suchas6-7,suchas7-8,suchas8

9,suchas9-10%(wlv)mannitol.  

35 58.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems7 

whereinthesolutioncomprisesmannitolandsucrose.  

whereinthesolutioncomprisesmannitol.
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59.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthesolutioncomprisesapprox.4%(wlv)mannitolandapprox.2,5% 

sucrose, 

5 suchascomprises3to5%(wlv)mannitoland2to3%(wlv)sucrose 

suchascomprises0to8%(wlv)mannitoland0to5%(wlv)sucrose.  

60.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

wherein 

10 a.thesolutionhasapHofpH>7,4,and/or 

b.thesolutionhasapHofpH>7,5,suchaspH 7,6,suchaspH>7,7, 

suchaspH>7,8,suchaspH 7,9,suchaspH 8,0,suchaspH>8,1, 

suchaspH>8,2,suchaspH 8,3,suchaspH 8,5,suchaspH>8,6, 

suchaspH>8,7,suchaspH 8,8,suchaspH 8,9,suchaspH>9,0 

15 and/or 

c. thesolutionhasanionicstrengthofIuMto50mMand/or 

d.thesolutionhasatonicityof100%(isotonic)+/-20%and/or 

e.thesolutioncomprisesanisotonicitymodifierselectedfromthegroup 

consistingof:sucrosetrehalosemannoseribosemaltoseglucose 

20 lactosegalactosearabinosemannitolsorbitolinositolglycerolxylitol, 

propyleneglycolpolyethyleneglycols(PEGs)andpolypropylene/ 

ethyleneglycolcopolymerand/or 

g.theAnnexinAlN-terminal-peptidehasanaqueoussolubilityofatleast 

25 0,1mg/mIsuchasatleast0,5mg/mIsuchasatleastI,0mg/misuch 

asatleastI,5mg/misuchasatleast2,0mg/mIsuchasatleast2,5 

mg/misuchasatleast3,0mg/mIsuchasatleast3,5mg/mIsuchas 

atleast4,0mg/mIsuchasatleast5,5mg/mIsuchasatleast5,0 

mg/misuchasatleast7,5mg/mIsuchasatleast10,0mg/mIand/or 

30 h.thesolutioncomprisestheAnnexinAlN-terminal-peptideina 

concentrationof0,1to50mg/mI.  

61.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

furthercomprisingabuffersuchasoneormorebuffers.  

35 

fE thesolutioncomprisessucroseand/ormannitoland/or
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62.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidbufferisselectedfromthegroupconsistingofAcetatebuffer, 

TRISAmine-containingbuffersAmino-acidbasedbufferssuchaslysine 

hydroxy-lysinehistidineandglycyl-glycinenon-phosphatebuffersbicarbonate 

5 buffersPolysorbate-80(Tween80),HEPESandborate.  

63.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

furthercomprisingglycyl-glycineand/orpolysorbate80.  

10 64.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

furthercomprisingapreservative.  

65.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

furthercomprisingapreservativeselectedfromthegroupconsistingofm

15 cresolbenzylalcoholmethylethylpropylparabensbutylparabensmethyl 

parabensandphenol.  

66.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

20 consistingof 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAA 

LHKA(AnxAl2-54SEQIDNO:3), 

andafragmentofSEQIDNO:3,whereinsaidfragmentcomprises5to52 

25 as15-20,suchas20-25,suchas25-30,suchas30-35,suchas35-40,suchas 

40-45,suchas45-50,suchas50-52consecutiveaminoacidsofSEQIDNO:3, 

andavariantofSEQIDNO:3,whereinsaidvariantcomprisesIto6individual 

aminoacidsubstitutionssuchasIaminoacidsubstitutionsuchas2amino 

acidsubstitutionssuchas3aminoacidsubstitutionssuchas4aminoacid 

30 substitutionssuchas5aminoacidsubstitutionssuchas6individualamino 

acidsubstitutions.  

67.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidfragmentofSEQIDNO:3comprisesorconsistsof5ormore 

35 consecutiveaminoacidsofSEQIDNO:3,suchascomprisesorconsistsof6, 

7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28 

consecutiveaminoacidsofSEQIDNO:3,suchas5-10,suchas10-15,such
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29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49 

50,51, or52consecutiveaminoacidsofSEQIDNO:3.  

68.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

5 whereinsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof: 

AMVSEFLKQAWFIENEEQEYVQTVK(SEDIDNO:10AnnexinAl2-26), 

andavariantofSEQIDNO:l0whereinsaidvariantcomprisesIto6individual 

aminoacidsubstitutionssuchasIaminoacidsubstitutionsuchas2amino 

10 acidsubstitutionssuchas3aminoacidsubstitutionssuchas4aminoacid 

substitutionssuchas5aminoacidsubstitutionssuchas6individualamino 

acidsubstitutions.  

69.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

15 whereinsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof: 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAA 

(SEDIDNO:4AnnexinAl2-50), 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV(SED 

20 IDNO:5AnnexinAl2-48),and 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSS(SEDID 

NO:6AnnexinAl2-46), 

to6individualaminoacidsubstitutionssuchasIaminoacidsubstitutionsuch 

25 as2aminoacidsubstitutionssuchas3aminoacidsubstitutionssuchas4 

aminoacidsubstitutionssuchas5aminoacidsubstitutionssuchas6 

individualaminoacidsubstitutions.  

70.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

30 whereinthevaline(V)atposition24ofanyoneofSEQIDNOs:3-6and10is 

substitutedwithanyotherstandardornon-standardaminoacid.  

71. Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthevaline(V)atposition24ofanyoneofSEQIDNOs:3-6and10is 

35 substitutedwithleucine(L).  

andavariantofanyoneofSEQIDNOs:4-6,whereinsaidvariantcomprisesI



WO2022/038281 PCT/EP20211073186 

71 

72.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof: 

5 AMVSEFLKQAWFIENEEQEYVQTLK(SEDIDNO:11AnnexinAl2-26V24L), 

andavariantofSEQIDNO:IIwhereinsaidvariantcomprisesIto6individual 

aminoacidsubstitutionssuchasIaminoacidsubstitutionsuchas2amino 

acidsubstitutionssuchas3aminoacidsubstitutionssuchas4aminoacid 

substitutionssuchas5aminoacidsubstitutionssuchas6individualamino 

10 acidsubstitutions.  

73.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof: 

15 AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDVAA 

(SEDIDNO:TAnnexinAl2-50V24L), 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV(SED 

IDNO:8AnnexinAl2-48V24L),and 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNP55(SEDID 

20 NO:9AnnexinAl2-46V24L), 

andavariantofanyoneofSEQIDNOs:7-9,whereinsaidvariantcomprisesI 

to6aminoacidsubstitutionssuchasIaminoacidsubstitutionsuchas2 

acidsubstitutionssuchas5aminoacidsubstitutionssuchas6aminoacid 

25 substitutions.  

74.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthealanineresidueatposition10ofanyoneofSEQIDNOs:3-lIis 

substitutedwithanyotherstandardornon-standardaminoacidsuchasan 

30 aminoacidresidueindependentlyselectedfromthegroupconsistingofleucine, 

asparticacidmethionineglutamicacidisoleucineandarginine.  

75.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinthevalineresidueatposition21ofanyoneofSEQIDNOs:3-lIis 

35 substitutedwithanyotherstandardornon-standardaminoacidsuchasan 

aminoacidsubstitutionssuchas3aminoacidsubstitutionssuchas4amino
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aminoacidresidueindependentlyselectedfromthegroupconsistingofleucine, 

asparticacidmethionineglutamicacidisoleucineandlysine.  

76.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

5 whereinthevalineresidueatposition35ofanyoneofSEQIDNOs:3-9is 

substitutedwithanyotherstandardornon-standardaminoacidsuchasan 

aminoacidresidueindependentlyselectedfromthegroupconsistingofglycine, 

alanineserinethreoninecysteineleucineisoleucinemethionineproline, 

phenylalaninetyrosinetryptophanasparticacidglutamicacidasparagine 

10 glutaminehistidinelysineandargininepreferablylysine.  

77.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidaminoacidsubstitutionsareconservativeaminoacid 

substitutions.  

15 

78.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems, 

whereinsaidvariantofanyoneofSEQIDNOs:4-9comprisesI, 2or3amino 

acidsubstitutionssuchasIor2aminoacidsubstitutionssuchasIamino 

acidsubstitution.  

20 
79.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDVAA 

25 (SEDIDNO:tAnnexinAl2-50)and 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV(SED 

IDNO:5AnnexinAl2-48).  

80.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

30 whereinsaidAnnexinAlN-terminal-peptideisselectedfromthegroup 

consistingof: 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDVAA 

(SEDIDNO:TAnnexinAl2-50V24L),and 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV(SED 

35 IDNO:8AnnexinAl2-48V24L).  

consistingof:
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81. Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidAnnexinAlN-terminal-peptideis 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV(SED 

IDNO:8AnnexinAl2-48V24L),withaC-terminalamidation.  

5 

82.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidsaidfragmentandsaidvariantofanAnnexinAlN-terminal

peptidearefunctionalfragmentsand/orfunctionalvariantsofanAnnexinAlN

terminal-peptide.  

10 
83.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems 

whereinsaidAnnexinAlN-terminal-peptideorvariantorfragmentthereot 

a. bindstooneormoreoftheformylpeptidereceptorsU FPRI7 

FPR2andFPR3 

15 b. activatesand/orstimulatesoneormoreoftheformylpeptidereceptors7 

includingFPRIFPR2andFPR37 

c. bindsand/oractivatesFPR2 

d. activatesimmunecells 

e. activatesleukocytessuchasphagocyticleukocytes7 

20 f. activatesneutrophilsand/ormonocytes 

g. activatesphagocyticleukocyteseffectorfunctionssuchasinducing 

neutrophilchemotaxismobilizationofneutrophilcomplementreceptor3 

h. induceschemotaxisinphagocyticleukocytes.  

25 

84.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems7 

whereinsaidAnnexinAlN-terminal-peptideisN-terminallyacetylated(GOGH 3 

orAc-).  

30 85.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingitems7 

whereinsaidAnnexinAlN-terminal-peptideisC-terminallyamidated(-NH 2).  

86.Aprocessofpreparingaliquidpharmaceuticalformulationaccordingtoanyof 

theprecedingitemscomprisingthestepsof 

35 a. mixinganAnnexinAlN-terminal-peptidewithasolventaccordingto 

anyoftheprecedingitems, 

(CR3),andactivationoftheneutrophilNADPH-oxidaseand/or
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b. optionallyfilteringthemixtureofstepa.,and 

C. adjustingthepHofsaidliquidpharmaceuticalformulationtopH<&or2 

<pH<3.  

5 87.Theprocessaccordingtoitem84whereinsaidpHisadjustedto6>pH 6,5, 

suchas6,5>pH<7,suchas7 pH<7,5,suchas7,5 pH<8,suchas8> 

pH<8,5,suchas8,5>pH 9,suchas9 pH<9,5,suchas9,5 pH<10 

suchas10>pH<10,5,suchas10,5>pH<11,suchas11 pH 11,5,such 

as11,5>pH 12.  

10 

88.Theprocessaccordingtoitem84whereinsaidpHisadjustedto2<pH<3 

suchaspH<3,0,suchaspH 2,5,suchasapprox.pHof2,5.  

89.Aprocessofpreparingalyophilizedpharmaceuticalformulationsaidprocess 

15 comprisingthestepsof 

a. providingtheliquidpharmaceuticalformulationaccordingtoanyofthe 

precedingitems 

b. lyophilizingsaidliquidofstepa.  

20 90.Theprocessaccordingtoitem87whereinsaidlyophilisationcomprisesoneor 

morestepsof 

a.freezingtheliquidpharmaceuticalformulationasdefinedhereinabove, 

b. primarydrying(sublimationphase),comprisingloweringpressureand 

25 c. secondarydrying(desorptionphase).  

91. Alyophilizedpharmaceuticalformulationobtainedbytheprocessaccordingto 

anyoneofitems87-88.  

30 92.Thelyophilizedpharmaceuticalformulationaccordingtoanyofthepreceding 

claimswhichisstablesuchasshelf-stable.  

93.AmethodofmakingareconstitutedsolutioncomprisinganAnnexinAlN

terminal-peptidesaidmethodcomprising 

35 a. providingalyophilizedpharmaceuticalformulationaccordingtoanyone 

ofitems87-90, and 

heatingand
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b. dissolvingsaidlyophilizedpharmaceuticalformulationinasolvent.  

94.Themethodaccordingtoitem91, whereinsaidsolventhasapH>6and/or 

saidsolutionhasapH>&or2<pH<3.  

5 

95.Themethodaccordingtoitem92,whereinsaidsolventand/orsaidsolutionhas 

6>pH<65,suchas6,5>pH<7,suchas7>pH 7,5,suchas7,5>pH 8 

suchas8>pH 8,5,suchas8,5>pH 9,suchas9>pHc9,5,suchas9,5> 

pH<1OsuchaslO pH<1O,5,suchaslQ5>pH<11,suchasll>pH< 

10 11,5,suchas11,5>pH<12or2<pH<3,suchaspH 3,0,suchaspH 

2,5,suchaspHofapprox.2,5.  

96.Themethodaccordingtoanyoneofitems91-93,whereinsaidsolventis 

selectedfromthegroupconsistingof 

15 a.watersuchasultrapurewaterand 

b. anessentiallynon-ionicorlow-ionicand/oressentiallyisotonicsolution, 

optionallycomprisinganisotonicitymodifiersuchasacarbohydrate 

and/orasugaralcohol.  

20 97.Themethodaccordingtoanyoneofitems91-94,whereinsaidsolventiswater, 

98.Theliquidpharmaceuticalformulationorthelyophilizedpharmaceutical 

formulationaccordingtoanyoftheprecedingitemsforuseasamedicament.  

25 
99.Theliquidpharmaceuticalformulationorthelyophilizedpharmaceutical 

formulationaccordingtoanyoftheprecedingitemsforuseinthetreatmentof 

anschemicconditionand/oraninflammatorycondition.  

30 

suchasultrapurewater.
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CLAIMS 

1U AliquidpharmaceuticalformulationofpH>6,0;or2<pH< 7 saidformulation 

5 comprising 

a. anAnnexinAl(AnxAl)N-terminal-peptidesuchasatherapeutically 

effectiveamountofapeptideselectedfromthegroupconsistingof 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV 

AA(SEDIDN&4AnnexinAl2-50), 

10 AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSSDV 

(SEDIDNO:VAnnexinAl2-48), 

AMVSEFLKQAWFIENEEQEYVQTVKSSKGGPGSAVSPYPTFNPSS 

(SEDIDNO:6AnnexinAl2-46), 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV 
15 AA(SEDID U 7 

N07AnnexinAl2-50V24L), 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV 

(SEDIDNO:&AnnexinAl2-48V24L),and 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNP55 

(SEDIDNO:9AnnexinAl2-46V24L), 

20 andavariantofanyoneofSEQIDNOs:4-9comprisingIto6individual 

aminoacidsubstitutions, and 

b. asolventselectedfromthegroupconsistingof 

U such waterand 

in asolutionhavinglowionicstrengthsuchasanionicstrengthof 

25 1uMto50mMand 

iii. asolutionwhichiswatersaidsolutionhavingatonicityof100% 

(isotonic)+1-100%and 

iv. asolutionhavinglowionicstrengthsuchasanionicstrengthof 

IuMto50mMsaidsolutionhavingatonicityof100%(isotonic) 

30 +1-100%.  

2. TheliquidpharmaceuticalformulationaccordingtoclaimIwhereinpH>7,4;or 

2<pH'<2,6.  

I. water, urapure 7
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3.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinpH>7,4,suchaspH 7,5,suchaspH>7,6,suchaspH>7,7,such 

aspH 7,8,suchaspH>7,9,suchaspH>8,0.  

5 4.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinpH>8or2<pH<2,6.  

5.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinpHis8to8,5.  

10 

6.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinpHis>8,3.  

7.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

15 saidformulationcomprisingessentiallynofibrilsand/orcomprisingessentially 

noproteinaceousparticlesof Ipmsuchas 10pmsuchas>100pm.  

8.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

saidformulation 

20 a. havingimprovedphysicalstability, 

b. havingimprovedchemicalstability, 

c. havingimprovedsolubilityand/orreducedinsolubilityand/or 

ascomparedtoaliquidpharmaceuticalformulationwithapHof3<pH<6, 

25 suchas3<pH<6,5,suchas3<pH<7,suchas3<pH<74and/or 

ascomparedtoasalineliquidpharmaceuticalformulatiormand/or 

ascomparedtoasolutionhavinganionicstrengthof>50mMand/or 

ascomparedtoasolutionwithoutaisotonicitymodifier.  

30 9.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereintheAnnexinAlN-terminal-peptidehasanaqueoussolubilityofatleast 

0,1mg/mIsuchasatleast0,5mg/mIsuchasatleastI,0mg/misuchasat 

least1,5mg/mIsuchasatleast2,0mg/misuchasatleast2,5mg/misuchas 

atleast3,0mg/mIsuchasatleast3,5mg/mIsuchasatleast4,0mg/mIsuch 

35 asatleast5,5mg/mIsuchasatleast5,0mg/mIsuchasatleast7,5mg/mI, 

suchasatleast10,0mg/mI.  

d. havingreducedtendencytoformfibrils,
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10.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereintheAnnexinAlN-terminal-peptidehasanaqueoussolubilityofatleast 

0,8mg/mIsuchasatleastImg/misuchasatleastI,6,suchasatleast2, 

5 suchasatleast2,5,suchasatleast3, suchasatleast3,3,suchasatleast3,5 

mg/mi.  

II. Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

saidformulationhavingaconcentrationofsaidAnnexinAlN-terminal-peptide 

10 of0,1to10mg/mIsuchas0,1to0,5mg/mIsuchas0,5toImg/misuchasI 

to2mg/mIsuchas2to3mg/mIsuchas3to4mg/mIsuchas4to5mg/mI, 

suchas5to6mg/mIsuchas6to7mg/mIsuchas7to8mg/mIsuchas8to 

9mg/mIsuchas9to10mg/mI.  

15 12.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

saidformulationhavingaconcentrationofsaidAnnexinAlN-terminal-peptide 

ofatleast0,8mg/mIsuchasatleastImg/misuchasatleastI,6,suchasat 

least2,suchasatleast2,5,suchasatleast3,suchasatleast3,3,suchasat 

least3,5mg/mI.  

20 
13.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinpH>6andtheAnnexinAlN-terminal-peptidehasanaqueous 

solubilityofatleast0,8mg/mIsuchasatleastImg/misuchasatleastI,6, 

25 suchasatleast3,5mg/mI;and/orsaidformulationhavingaconcentrationof 

saidAnnexinAlN-terminal-peptideofatleast0,8mg/mIsuchasatleastl 

mg/misuchasatleastI,6,suchasatleast2,suchasatleast2,5,suchasat 

least3,suchasatleast3,3,suchasatleast3,5mg/mI.  

30 14.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinsaidsolutionhasanionicstrengthofIuMto50mM.  

15.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinthesolutionhasatonicityof100%(isotonic)+/-20%,suchasatonicity 

35 of80%tol20%, suchas80-85%,suchas85-90%,suchas90-95%,suchas 

95-100%,suchas100-105%, suchas105-110%,suchas110-115%,suchasa 

tonicityof115-120%.  

suchasatleast2,suchasatleast2,5,suchasatleast3,suchasatleast3,3,
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16.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

wherein 

a.thesolutionhasanionicstrengthofIuMto50mMand 

5 b.thesolutionhasatonicityof100%(isotonic)+1-20%.  

17.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

wherein 

a.thesolutionhasapHofpH>7,4,suchaspH 7,5,suchaspH>7,6, 

10 suchaspH>7,7,suchaspH 7,8,suchaspH 7,9,suchaspH>8,0, 

and 

b.thesolutionhasanionicstrengthofIuMto50mM.  

18.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

15 wherein 

a.thesolutionhasapHofpH>8,0,and 

b.thesolutionhasanionicstrengthofIuMto50mM.  

19.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

20 wherein 

a.thesolutionhasapHofpH>7,4,suchaspH 7,5,suchaspH>7,6, 

suchaspH>7,7,suchaspH 7,8,suchaspH 7,9,suchaspH>8,0, 

and 

25 c. thesolutionhasatonicityof100%(isotonic)+1-20%.  

20.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

wherein 

a.thesolutionhasapHofpH>8,0,and 

30 b.thesolutionhasanionicstrengthofIuMto50mMand 

c. thesolutionhasatonicityof100%(isotonic)+1-20%.  

21. Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

wherein 

35 a.thesolutionhasapHofpH>8,3,and 

b.thesolutionhasanionicstrengthofIuMto50mMand 

b.thesolutionhasanionicstrengthofIuMto50mMand
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C. thesolutionhasatonicityof100%(isotonic)+1-20%.  

22.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinpH>7,4,suchaspH 8,0,suchaspH>8,3,andtheAnnexinAlN

5 terminal-peptidehasanaqueoussolubilityofatleast4,0mg/mIsuchasat 

least4,5mg/mIsuchasatleast5,0mg/mIsuchasatleast6,0mg/mIsuchas 

atleast7,0mg/mIsuchasatleast8,0mg/mIsuchasatleast9,0mg/mIsuch 

asatleast10,0mg/mIsuchasatleast15,0mg/mI;and/orsaidformulation 

havingaconcentrationofsaidAnnexinAlN-terminal-peptideofatleast4,0 

10 mg/misuchasatleast4,5mg/mIsuchasatleast5,0mg/mIsuchasatleast 

6,0mg/mIsuchasatleast7,0mg/mIsuchasatleast8,0mg/mIsuchasat 

least9,0mg/mIsuchasatleast10,0mg/mIsuchasatleast15,0mg/mI.  

23.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

15 whereinsaidsolventcomprisesoneormoreisotonicitymodifierssuchasa 

carbohydrateand/orasugaralcohol.  

24.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinsaidisotonicitymodifierisselectedfromthegroupconsistingof 

20 pentosemonosaccharideshexosemonosaccharidesdisaccharidesand 

25.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinsaidisotonicitymodifierisselectedfromthegroupconsistingof 

25 sucrosetrehalosemannoseribosemaltoseglucoselactosegalactose, 

arabinosemannitolsorbitolinositolglycerolxylitolpropyleneglycol, 

polyethyleneglycols(PEGs)andpolypropylene/ethyleneglycolcopolymer.  

26.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

30 whereinthesolutioncomprisessucroseand/ormannitol.  

27.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinthesolutioncomprisessucrose.  

35 28.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinthesolutioncomprisesapprox.4%(w/v)mannitoland/orapprox.I% 

trisaccharides.
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sucrosesuchascomprises3to5%(wlv)mannitoland/or0,5to2%(wlv) 

sucrosesuchascomprises0to8%(wlv)mannitoland/or0to5%(w/v) 

sucrose.  

5 29.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

wherein 

a.thesolutionhasanionicstrengthofIuMto50mMand 

b.thesolutionhasatonicityof100%(isotonic)+j'- 20%and 

c. thesolutioncomprisesanisotonicitymodifierselectedfromthegroup 

10 consistingof:sucrosetrehalosemannoseribosemaltoseglucose 

lactosegalactosearabinosemannitol, sorbitolinositol, glycerol, xylitol, 

propyleneglycol, polyethyleneglycols(PEGs)andpolypropylene! 

ethyleneglycolcopolymer.  

15 30.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

wherein 

a.thesolutionhasanionicstrengthofIuMto50mMand 

b.thesolutionhasatonicityof100%(isotonic)+/-20%and 

c. thesolutioncomprisessucroseand/ormannitol.  

20 

31.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

wherein 

suchaspH>7,7,suchaspH 7,8,suchaspH 7,9,suchaspH>8,0, 

25 and 

b.thesolutionhasanionicstrengthofIuMto50mMand 

c. thesolutionhasatonicityof100%(isotonic)+/-20%and 

d.thesolutioncomprisesanisotonicitymodifierselectedfromthegroup 

consistingof:sucrosetrehalosemannoseribosemaltoseglucose 

30 lactosegalactosearabinosemannitolsorbitolinositolglycerolxylitol, 

propyleneglycol, polyethyleneglycols(PEGs)andpolypropylene! 

ethyleneglycolcopolymer.  

32.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

35 wherein 

a.thesolutionhasapHofpH>7,4,suchaspH 7,5,suchaspH>7,6,
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a.thesolutionhasapHofpH>7,4,suchaspH 7,5,suchaspH>7,6, 

suchaspH>7,7,suchaspH 7,8,suchaspH 7,9,suchaspH>8,0, 

and 

b.thesolutionhasanionicstrengthofIuMto50mMand 

5 c. thesolutionhasatonicityof100%(isotonic)+1-20%and 

d.thesolutioncomprisessucroseand/ormannitol.  

33.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

10 wherein 

a.thesolutionhasapHofpH>8,0,and 

b.thesolutionhasanionicstrengthofIuMto50mMand 

c. thesolutionhasatonicityof100%(isotonic)+1-20%and 

d.thesolutioncomprisesanisotonicitymodifierselectedfromthegroup 

15 consistingof:sucrosetrehalosemannoseribosemaltoseglucose 

lactosegalactosearabinosemannitolsorbitolinositolglycerolxylitol, 

propyleneglycol, polyethyleneglycols(PEGs)andpolypropylene! 

ethyleneglycolcopolymer.  

20 34.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

wherein 

a.thesolutionhasapHofpH>8,0,and 

c. thesolutionhasatonicityof100%(isotonic)+1-20%and 

25 d.thesolutioncomprisessucroseand/ormannitol.  

35.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims 

furthercomprisingoneormorebuffers.  

30 36.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

furthercomprisingoneormorebuffersselectedfromthegroupconsistingofan 

acetatebufferTRISamine-containingbuffersamino-acidbasedbufferssuch 

aslysinehydroxy-lysinehistidineandglycyl-glycinenon-phosphatebuffers, 

bicarbonatebuffersPolysorbate-80(e.g.Tween80),HEPESandborate.  

35 

b.thesolutionhasanionicstrengthofIuMto50mMand
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37.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

furthercomprisingglycyl-glycineand/orTween2O.  

38.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

5 furthercomprisingglycyl-glycineandTween2OsuchascomprisingIto20mM 

glycyl-glycineand0,001to0,1%Tween20,suchascomprising10mMglycyl

glycineand0,01%Tween20.  

39.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

10 comprisingapprox.4%mannitolapprox.1%sucroseapprox.10mM 

glycylglycineapprox.0,01%polysorbate80,atapHofapprox8,3.  

40.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

furthercomprisinghistidine.  

15 
41. Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

furthercomprising1-100mMhistidine.  

42.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

20 whereinsaidvariantofanyoneofSEQIDNOs:4-9comprisesIto6individual 

aminoacidsubstitutionssuchasIaminoacidsubstitutionsuchas2amino 

acidsubstitutionssuchas3aminoacidsubstitutionssuchas4aminoacid 

substitutionssuchas5aminoacidsubstitutionssuchas6individualamino 

25 

43.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinsaidAnnexinAlN-terminal-peptideis 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV-NH 2 

(SEDIDNO:&AnnexinAl2-48V24L),orvariantthereofcomprisingIto6 

30 individualaminoacidsubstitutionssuchasIaminoacidsubstitutionsuchas2 

aminoacidsubstitutionssuchas3aminoacidsubstitutionssuchas4amino 

acidsubstitutionssuchas5aminoacidsubstitutionssuchas6individual 

aminoacidsubstitutions.  

acidsubstitutions.
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44.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinsaidvariantofanyoneofSEQIDNOs:4-9comprises3individual 

aminoacidsubstitutions.  

5 45.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinsaidvariantofanyoneofSEQIDNOs:4-9comprises2individual 

aminoacidsubstitutions.  

46.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

10 whereinsaidvariantofanyoneofSEQIDNOs:4-9comprisesIaminoacid 

substitution.  

47.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinsaidAnnexinAlN-terminal-peptideisC-terminallyamidated.  

15 

48.Theliquidpharmaceuticalformulationaccordingtoanyoftheprecedingclaims, 

whereinsaidAnnexinAlN-terminal-peptideis 

AMVSEFLKQAWFIENEEQEYVQTLKSSKGGPGSAVSPYPTFNPSSDV-NH 2 

(SEDIDNO:&AnnexinAl2-48V24L),optionallyC-terminallyamidated.  

20 

49.Aprocessofpreparingaliquidpharmaceuticalformulationaccordingtoanyof 

theprecedingclaimscomprisingthestepsof 

anyoftheprecedingitems, 

25 b. optionallyfilteringthemixtureofstepa.,and 

c. adjustingthepHofsaidliquidpharmaceuticalformulation.  

50.Aprocessofpreparingalyophilizedpharmaceuticalformulationsaidprocess 

comprisingthestepsof 

30 a. providingtheliquidpharmaceuticalformulationaccordingtoanyofthe 

precedingclaimsand 

b. lyophilizingsaidliquidofstepa.  

51. Alyophilizedpharmaceuticalformulationobtainedbytheprocessaccordingto 

35 claim50.  

a. mixinganAnnexinAlN-terminal-peptidewithasolventaccordingto
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52.AmethodofmakingareconstitutedsolutioncomprisinganAnnexinAlN

terminal-peptidesaidmethodcomprising 

a. providingalyophilizedpharmaceuticalformulationaccordingtoanyone 

5 ofclaims50-51and 

b. dissolvingsaidlyophilizedpharmaceuticalformulationinasolvent.  

53.Areconstitutedsolutionobtainedbythemethodaccordingtoclaim52.  

10 54.Theliquidpharmaceuticalformulationorthelyophilizedpharmaceutical 

formulationorthereconstitutedsolutionaccordingtoanyofthepreceding 

claimsforuseasamedicament.  

55.Theliquidpharmaceuticalformulationorthelyophilizedpharmaceutical 

15 formulationorthereconstitutedsolutionaccordingtoanyofthepreceding 

claimsforuseinthetreatmentofanschemicconditionand/oraninflammatory 

condition.
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